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tractor organizations. The Office of Scientific and 
Technical Information (OSTI) in Oak Ridge, 
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processed, and disseminated through an energy 
information system maintained by OSTI. The major 
data bases in this system are available within the 
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ABOUT ENERGY RESEARCH ABSTRACTS 


Energy Research Abstracts (ERA) provides abstracting 
and indexing coverage of all scientific and technical 
reports, journal articles, conference papers and proceed- 
ings, books, patents, theses, and monographs originated 
by the U. S. Department of Energy, its laboratories, 
energy centers and contractors. ERA also covers other 
energy information prepared in report form by federal 
and state government organizations, foreign govern- 
ments, and domestic and foreign universities and 
research organizations. The user should remain aware 
that ERA coverage of non-report literature is limited to 
that generated by Department of Energy activity. 

ERA is comprehensive in its subject scope, encom- 
passing the DOE’s research, development, demonstra- 
tion, and technological programs resulting from its broad 
charter for energy sources, supplies, safety, environmen- 
tal impacts, and regulation. 

ERA is available to the public on a subscription basis 
from the Superintendent of Documents, U. S. Govern- 
ment Printing Office, Washington, D. C. 20402. The 
subscription rate for the 24 semimonthly issues is 
$184.00 for domestic subscribers and $230.00 for for- 
eign subscribers. A single issue costs $27.00 (domestic) 
or $33.75 (foreign). The cumulative indexes will be 
available in printed form from the Superintendent of 
Documents, U. S. Government Printing Office, Wash- 
ington, D. C. 20402. The GPO Stock Number is 
061-000-00703-2 and the price is $125.00 for the 
Volume 12 indexes. The cumulative indexes are also 
available in microfiche form from the National Techni- 
cal Information Service, U. S. Department of Com- 
merce, Springfield, VA 22161. 
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HOW TO USE ENERGY RESEARCH ABSTRACTS 


ABSTRACTS IN ENERGY RESEARCH 
ABSTRACTS 


The principal elements of abstract entries for a 
typical research and development report and a typi- 
cal technical journal article are illustrated below. 


Date of publication Corporate author 
Title 


Y ee 


loabial 


Lagedrost 


M USA)): "Dec. 
A0l; 1; i Order Number DE84004926. GPO Den. 


Legibility Code 


Density, steady-state conductivity, enthalpy, specific heat, heat 
capacity, thermal diffusivity and linear thermal expansion were 
measured on 59 materials from core drill samples of several geo- 
logic media, including rock salt, basalt, and other associated rocks 
from 7 potential sites for nuclear waste isolation. The measure- 
ments were conducted from or near to room temperature up to 
500°C, or to lower temperatures if limited by specimen cracking 
or fracturing. Ample documentation establishes the reliability of 
the property measurement methods and the accuracy of the 


Lab., NM (USA)). Nuclear Fusion; 23: No. 10, 1319-132 
1983). 

Zero-dimensional power balance calculations are performed 
for a quasi-static, purely Ohmically heated field-reversed con- 
figuration. Without compression, the constraint imposed by radial 
pressure balance limits the power input. Estimates of the energy 
loss from impurity line radiation as well as from classical and 
anomalous transport are given. Effects of cold puff gas injection 
are also investigated. 


INDEXES TO ENERGY RESEARCH 
ABSTRACTS 


Five indexes are provided for approaching the 
contents of each issue of Energy Research Abstracts 
(ERA). Each index is preceded by an introduction 
that details the organization of the index and the 
principles by which it was compiled. The reader is 
referred to these introductions for information not 
found in the index examples that follow. 


© Corporate Author Index 


Technical report literature is indexed using the 
name of the organization or institution responsible 
for the issuance of the report. 


DE84004926. GPO Dep. 


is indexed as: 


Fiber Materials, Inc., Biddeford, ME (USA) 


« Personal Author Index 


Each author’s name is indexed in the form 
appearing on the document abstracted, with the 
exception that given names are reduced to initials: 


Capps, W., See Lagedrost, J. F. 

Lagedrost, J.F., Thermal property and density measurements of 
samples taken from drilling cores from potential geologic 
media, 9:5785 (R;US) 

McKenna, K.F., Equilibrium and power balance constraints on a 
quasi-static Ohmically heated field-reversed configuration 
(FRC), 9:15701 (J;US) 

Rej, D.J., See McKenna, K.F. 

Tuszewski, M., See McKenna, K.F. 


© Subject Index 


The subject index consisting of entries naming 
specific materials, objects, and processes is arranged 
alphabetically. Document titles, informative phrases, 
or both specific to these entries are arranged alpha- 
betically under the entries. 


SALT DEPOSITS 


Thermal property and density measurements of samples 
taken from drilling cores from potential geologic media, 
9:5785 (R;US) 

REVERSED-FIELD PINCH 
Energy Balance 

Equilibrium and power balance constraints on a quasi-static 
Ohmically heated field-reversed configuration (FRC), 9 
15701 (J;AT) 


@ Contract Number Index 


DOE technical report literature is indexed using 
contract numbers. This index contains the contract 
number with corresponding abstract and report 
numbers. 


AC06-76RL01830 Fiber Inc., Biddeford, ME (USA) 
9:5785 BMI/ONWI-522 


®@ Report Number Index 


Technical report literature is also indexed using 
report numbers. This index includes information on 
where individual reports may be obtained. Patents 
and conference papers are indexed here as a matter 
of convenience. When a report is supplied under an 
Order Number, that number is included in the avail- 
ability statement. An Order number-report number 
correlation is included for convenience. 


BMI/ONWI- 


522 9:5785 NTIS, PC A09/MF AO1. 
Order Number 
DE84004926, Distribu- 


tion Category MN-70 
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SUBJECT CONTENTS (NUMERICAL LISTING) 





Six-digit subject category numbers are used in the storage, retrieval, and manipulation of bibliographic information 
entered into DOE’s computerized bibliographic information system. The six-digit category numbers are utilized as if 
they were three pairs of two-digit numbers, the first two pairs being used to arrange the abstract content of Energy 
Research Abstracts. The following listing includes the totality of the 40 first-level and 289 second-level subject cate- 
gories used. Because each issue of ERA announces only those documents becoming available during a semimonthly 
period, some subject categories may not be represented in every issue. The complete subject category scheme with 








01 COAL AND COAL 


PRODUCTS 
03 Preparation 
04 Processing 
05 By-Products 
06 Properties 
08 Waste Management 
09 Environmental Aspects 
10 Reserves and Exploration 
20 Mining 
30 Transport and Handling 
40 Combustion 
50 Marketing and Economics 
60 Health and Safety 
70 Legislation and Regulations 


02 PETROLEUM 
01 Reserves 
02 Geology and Exploration 
03 Drilling and Production 
04 Processing 
05 Products and By-Products 
06 Health and Safety 
07 Marketing and Economics 
08 Waste Management 
09 Environmental Aspects 
10 Legislation and 

Regulation 

20 Transport, Pipelines, and Handling 
30 Properties 
40 Storage 
50 Combustion 


03 NATURAL GAS 
01 Reserves 
02 Geology and Exploration 
03 Drilling, Production, and 
Processing 
04 Products and By-Products 
05 Health and Safety 
06 Marketing and Economics 
07 Waste Management 
08 Environmental Aspects 
09 Artificial Stimulation 
10 Legislation and 
Regulation 
20 Transport, Pipelines, and Handling 
30 Properties 
40 Combustion 
50 Storage 


scope definitions and limitations is available as DOE/TIC-4584-R6 from NTIS for $9.50. 


04 OIL SHALES AND TAR 


SANDS 
01 Reserves and Exploration 
02 Site Geology and Hydrology 
03 Drilling, Fracturing, and Mining 
04 Oil Production, Recovery, and 
Refining 
05 Properties and Composition 
06 Direct Uses and By-Products 
07 Health and Safety 
08 Marketing and Economics 
09 Waste Research and Management 
10 Environmental Aspects 
20 Regulations 


05. NUCLEAR FUELS 


01 Reserves, Exploration, and 
Mining 

04 Feed Processing 

05 Uranium Enrichment 

07 Fuels Production and Properties 

08 Spent Fuels Reprocessing 

09 Transport and Storage 

10 Marketing, Economics, and 
By-Products 

20 Waste Management 

30 Environmental Aspects 

40 Health and Safety 

50 Safeguards, Inspection, and 
Accountability 

60 Legislation and Regulations 


07 ISOTOPE AND RADIATION 


SOURCE TECHNOLOGY 
01 Physical Isotope Separation 
02 Radiation Sources 
03 Isotopic Power Supplies 
04 Economics 


08 HYDROGEN 


01 Production 

02 Storage 

03 Transport 

04 Marketing and Economics 

05 Safety 

06 Industrial and Commercial Use 
07 By-Products 

08 Properties 

09 Environmental Aspects 





09 OTHER SYNTHETIC AND 
NATURAL FUELS 
01 Hydrocarbon Fuels 
02 Alcohol Fuels 
03 Inorganic Hydrogen Compound 
Fuels 
04 Solid Waste and Wood Fuels 
05 Liquid Waste Fuels 
06 Gaseous Waste Fuels 


13 HYDRO ENERGY 
01 Resources and Availability 
02 Site Geology and Meteorology 
03 Plant Design and Operation 
04 Regulations and Licensing 
05 Economics and Management 
06 Environmental Aspects 
07 Power-Conversion Systems 


14 SOLAR ENERGY 
01 Resources and Availability 
03 Economics 
04 Environmental, Legal, and 
Institutional Aspects 
05 Solar Energy Conversion 
06 Photovoltaic Power Systems 
07 Solar Thermal Power Systems 
08 Ocean Energy Systems 
09 Solar Thermal Utilization 
10 Solar Collectors and Concentrators 
20 Heat Storage 


15 GEOTHERMAL ENERGY 
01 Resource Status and Assessment 
02 Geology and Hydrology of 
Geothermal Systems 
03 Geothermal Exploration and 
Exploration Technology 
04 Legal and Institutional Aspects 
05 Economic and Financial Aspects 
06 Environmental Aspects and Waste 
Disposal 
07 By-Products 
08 Geothermal Power Plants 
09 Geothermal Engineering 
10 Direct Energy Utilization 
20 Geothermal Data and Theory 





16 TIDAL AND WAVE POWER 
03 Regulations 
04 Economics 
05 Environmental Aspects 
07 Tidal Power Plants 
08 Wave Energy Converters 


17 WIND ENERGY 
01 Availability (Climatology) 
‘03 Regulations 
04 Economics 
05 Environmental Aspects 
06 Wind Energy Engineering 


20 ELECTRIC POWER 


ENGINEERING 

01 Power Plants and Power 
Generation 

02 Environmental Control 
Technology 

03 Power Transmission and 
Distribution 


21 NUCLEAR POWER PLANTS 

01 Power Reactors, Nonbreeding, 
Light-Water Moderated, Boiling 
Water Cooled 

02 Power Reactors, Nonbreeding, 
Light-Water Moderated, Non- 
boiling Water Cooled 

03 Power Reactors, Nonbreeding, 
Graphite Moderated 

04 Power Reactors, Nonbreeding, 
Otherwise Moderated or 
Unmoderated 

05 Power Reactors, Breeding 

06 Power Reactors, Auxiliary, Mobile, 
Package, and Transportable 

07 Regulation and Licensing 

08 Economics 


22 NUCLEAR REACTOR 


TECHNOLOGY 
01 Theory and Calculation 
02 Components and Accessories 
03 Fuel Elements 
04 Control Systems 
05 Environmental Aspects 
06 Research, Test, and Experimental 


Reactors 

07 Plutonium and Isotope Production 
Reactors 

08 Propulsion Reactors 

09 Reactor Safety 


25. ENERGY STORAGE 
01 Magnetic 
02 Compressed Gas 
03 Pumped Hydro 
04 Capacitor Banks 
05 Flywheels 
06 Thermal 
07 Liquefied Gas 
08 Chemical 
09 Batteries 


29 ENERGY PLANNING AND 
POLICY 

01 Energy Analysis and Modeling 

02 Economics and Sociology 

03 Environment, Health, and Safety 

04 Natural Resources 

05 Research, Development, 
Demonstration, and 
Commercialization 


06 Nuclear Energy 

07 Transport and Storage 

08 Waste Heat Utilization 

10 Conservation 

20 Supply, Demand, and Forecasting 

30 Policy, Legislation, and Regulation 

40 Fossil Fuels 

50 Hydrogen and Synthetic Fuels 

60 Electric Power 

80 Consumption and Utilization 

90 Unconventional Sources and 
Power Generation 


30 DIRECT ENERGY 
CONVERSION 
01 MHD Generators 
02 EHD Generators 
03 Thermoelectric Generators 
04 Thermionic Converters 
05 Fuel Cells 
08 Miscellaneous Converters 


32 ENERGY CONSERVATION, 
CONSUMPTION, AND 
UTILIZATION 

01 Buildings 

02 Transportation 

03 Industry and Agriculture 

06 Municipalities and Community 
Systems 

09 Education and Public Relations 


33 ADVANCED AUTOMOTIVE 
PROPULSION SYSTEMS 
01 Internal Combustion Engines 
02 External Combustion Engines 
03 Electric-Powered Systems 
04 Hybrid Systems 
05 Flywheel Propulsion 
06 Vehicle Design Factors 
07 Emission Control 
08 Alternative Fuels 


35 ARMS CONTROL 
01 Policy, Negotiations, and 
islation 
02 Proliferation 
03 Verification 


36 MATERIALS 
01 Metals and Alloys 
02 Ceramics, Cermets, and 
Refractories 
06 Other Materials 


40 CHEMISTRY 
01 Analytical and Separations 
Chemistry 
02 Inorganic, Organic, and Physical 
04 
05 Photochemistry 
06 Radiation Chemistry 
07 Radiochemistry and Nuclear 


Chemistry 
08 Combustion, Pyrolysis, and 
High-Temperature Chemistry 


42 ENGINEERING 
02 Facilities and Equipment 
03 Lasers 
04 Heat Transfer and Fluid Flow 
05 Materials Testing 
08 Electronic Circuits and Devices 
09 Waste Processing Plants and 

Equipment 


10 Combustion Systems 

20 Underground Engineering 
30 Marine Engineering 

40 Pollution Control Equipment 
50 Power Cycles 


PARTICLE ACCELERATORS 
01 Design, Development, and 
Operation 


62 Beam Dynamics, Field 

Calculations, and Ion Optics 
03 Auxiliaries and Components 
04 Storage Rings 


44 INSTRUMENTATION 


01 Radiation Instrumentation 

02 Radiation Effects on Instrument 
Components, Instruments, or 
Electronic Systems 

03 Miscellaneous Instruments 

04 Well Logging Instrumentation 


EXPLOSIONS AND 
EXPLOSIVES 

01 Chemical 

02 Nuclear 

03 Explosion Detection 


50 ENVIRONMENTAL 


SCIENCES, ATMOSPHERIC 
01 Basic Studies 
02 Chemicals Monitoring and 


Transport 

03 Radioactive Materials Monitoring 
and Transport 

04 Thermal Effluents Monitoring 
and Transport 

05 Site Resource and Use Studies 

06 Regulations 


ENVIRONMENTAL 
SCIENCES, TERRESTRIAL 
01 Basic Studies 
02 Chemicals Monitoring and 
Transport 
03 Radioactive Materials Monitoring 
and Transport 
04 Thermal Effluents Monitoring 
and Transport 
05 Site Resource and Use Studies 
06 Regulations 


ENVIRONMENTAL 
SCIENCES, AQUATIC 
01 Basic Studies 
02 Chemicals Monitoring and 
Transport 
03 Radioactive Materials Monitoring 
and Transport 
04 Thermal Effluents Monitoring 
and Transport 
05 Site Resource and Use Studies 
06 Regulations 


ENVIRONMENTAL—SOCIAL 
ASPECTS OF ENERGY 


TECHNOLOGIES 
01 Social and Economic Studies 
02 Assessment of Energy Technologies 


BIOMEDICAL SCIENCES, 


BASIC STUDIES 
01 Behavioral Biology 
02 Biochemistry 
03 Cytology 





55 BIOMEDICAL SCIENCES, 
BASIC STUDIES (CONT.) 


56 BIOMEDICAL SCIENCES, 
APPLIED STUDIES 


Toxicology 
04 Other Environmental Pollutant 
Effects 


57 HEALTH AND SAFETY 


58 GEOSCIENCES 
01 Geology and Hydrology 
02 Geophysics 


03 Mineralogy, Petrology, and Rock 
Mechanics 


04 Geochemistry 
05 Oceanography 


64 PHYSICS! 


Physics 
03 Atomis, Molecular, and Chemical 


04 Fluid Physics 
50 High Energy Physics 


65 PHYSICS Il 
10 Nuclear Physics 
12-20 Nuclear Properties and Reactions 


70 Theoretical and Mathematical 
Physics 


70 FUSION ENERGY 
01 Plasma Research 
02 Fusion Power Plant Technology 


99 GENERAL AND 
MISCELLANEOUS 
01 Management 


02 Mathematics and Computers 

03 Information Handling 

04 Law 

05 Civilian Defense 
CORPORATE AUTHOR INDEX 
PERSONAL AUTHOR INDEX 
SUBJECT INDEX 
CONTRACT NUMBER INDEX 
REPORT NUMBER INDEX 


ORDER NUMBER CORRELATION 





SUBJECT CONTENTS (ALPHABETICAL LISTING) 


Six-digit subject category numbers are used in the storage, retrieval, and manipulation of bibliographic information 
entered into DOE’s computerized bibliographic information system. The six-digit category numbers are utilized as if 
they were three pairs of two-digit numbers, the first two pairs being used to arrange the abstract content of Energy 
Research Abstracts. The following listing includes the totality of the 40 first-level and 289 second-level subject cate- 
gories used. Because each issue of ERA announces only those documents becoming available during a semimonthly 
period, some subject categories may not be represented in every issue. The complete subject category scheme with 


scope definitions and limitations is available as DOE/TIC-4584-R6 from NTIS for $9.50. 


33 ADVANCED AUTOMOTIVE 
PROPULSION SYSTEMS 
08 Alternative Fuels 
03 Electric-Powered Systems 
07 Emission Control 
02 External Combustion Engines 
05 Flywheel Propulsion 
04 Hybrid Systems 
01 Internal Combustion Engines 
06 Vehicle Design Factors 


35 ARMS CONTROL 
01 Policy, Negotiations, and 
Legislation 
02 Proliferation 
03 Verification 


56 BIOMEDICAL SCIENCES, 
APPLIED STUDIES 

03 Chemicals Metabolism and 
Toxicology 

04 Other Environmental Pollutant 
Effects 

01 Radiation Effects 

02 Thermal Effects 


55 BIOMEDICAL SCIENCES, 
BASIC STUDIES 
30 Agriculture and Food Technology 
01 Behavioral Biology 
02 Biochemistry 
03 Cytology 
04 Genetics 
06 Medicine 
05 Metabolism 
07 Microbiology 
08 Morphology 
09 Pathology 


10 Physiological Systems 
20 Public Health 


40 CHEMISTRY 
01 Analytical and Separations 
Chemi 


hemistry 
08 Combustion, Pyrolysis, and 
High-Temperature Chemistry 
04 Electrochemistry 


02 Inorganic, Organic, and Physical 
Chemi 


05 Photochemistry 

06 Radiation Chemistry 

07 Radiochemistry and Nuclear 
Chemistry 


01 COAL AND COAL 
PRODUCTS 

05 By-Products 
40 Combustion 
09 Environmental Aspects 
60 Health and Safety 
70 Legislation and Regulations 
50 Marketing and Economics 
20 Mining 
03 Preparation 
04 Processing 
06 Properties 
10 Reserves and Exploration 
30 Transport and Handling 
08 Waste Management 


30 DIRECT ENERGY 
CONVERSION 
02 EHD Generators 
05 Fuel Cells 
01 MHD Generators 
08 Miscellaneous Converters 
04 Thermionic Converters 
03 Thermoelectric Generators 


20 ELECTRIC POWER 
ENGINEERING 

02 Environmental Control 
Technology 

01 Power Plants and Power 
Generation 

03 Power Transmission and 
Distribution 


32 ENERGY CONSERVATION, 
CONSUMPTION, AND 


UTILIZATION 
01 Buildings 
09 Education and Public Relations 
03 Industry and Agriculture 


viii 


29 


06 Municipalities and Community 
Systems 
02 Transportation 


ENERGY PLANNING AND 
POLICY 

10 Conservation 

80 Consumption and Utilization 

02 Economics and Sociology 

60 Electric Power 

01 Energy Analysis and Modeling 

03 Environment, Health, and Safety 

40 Fossil Fuels 

50 Hydrogen and Synthetic Fuels 

04 Natural Resources 

06 Nuclear Energy 

30 Policy, Legislation, and Regulation 

05 Research, Development, 
Demonstration, and . 
Commercialization 

20 Supply, Demand, and Forecasting 

07 Transport and Storage 

90 Unconventional Sources and 
Power Generation 

08 Waste Heat Utilization 


25. ENERGY STORAGE 


42 


09 Batteries 

04 Capacitor Banks 
08 Chemical 

02 Compressed Gas 
05 Flywheels 

07 Liquefied Gas 
01 Magnetic 

03 Pumped Hydro 
06 Thermal 


ENGINEERING 
10 Combustion Systems 
08 Electronic Circuits and Devices 
02 Facilities and Equipment 
04 Heat Transfer and Fluid Flow 
03 Lasers 
30 Marine Engineering 
05 Materials Testing 
40 Pollution Control Equipment 
50 Power Cycles 
20 Underground Engineering 
09 Waste Processing Plants and 
Equipment 





52 


58 


15 


ENVIRONMENTAL 


SCIENCES, AQUATIC 

01 Basic Studies 

02 Chemicals Monitoring and 
Transport 

03 Radioactive Materials Monitoring 
and Transport 

06 Regulations 

05 Site Resource and Use Studies 

04 Thermal Effluents Monitoring 
and Transport 


ENVIRONMENTAL 
SCIENCES, ATMOSPHERIC 


Basic Studies 

Chemicals Monitoring and 
Transport 

Radioactive Materials Monitoring 
and Transport 

Regulations 

Site Resource and Use Studies 

Thermal Effluents Monitoring 
and Transport 


ENVIRONMENTAL 
SCIENCES, TERRESTRIAL 


Basic Studies 

Chemicals Monitoring and 
Transport 

Radioactive Materials Monitoring 
and Transport 

Regulations 

Site Resource and Use Studies 

Thermal Effluents Monitoring 
and Transport 


ENVIRONMENTAL—SOCIAL 


ASPECTS OF ENERGY 
TECHNOLOGIES 

Assessment of Energy Technologies 
Social and Economic Studies 


EXPLOSIONS AND 
EXPLOSIVES 


Chemical 
Explosion Detection 
Nuclear 


FUSION ENERGY 


Fusion Power Plant Technology 
Plasma Research 


GENERAL AND 
MISCELLANEOUS 
05 Civilian Defense 
03 Information Handling 
04 Law 
01 Management 
02 Mathematics and Computers 


GEOSCIENCES 
04 Geochemistry 
01 Geology and Hydrology 
02 Geophysics 
03 Mineralogy, Petrology, and Rock 
Mechanics 
05 Oceanography 


GEOTHERMAL ENERGY 
07 By-Products 
10 Direct Energy Utilization 
05 Economic and Financial Aspects 
06 Environmental Aspects and Waste 
Disposal 


57 
13 


44 


07 


36 


03 


02 Geology and Hydrology of 
Geothermal Systems 

20 Geothermal Data and Theory 

09 Geothermal Engineering 

03 Geothermal Exploration and 
Exploration Technology 

08 Geothermal Power Plants 

04 Legal and Institutional Aspects 

01 Resource Status and Assessment 


HEALTH AND SAFETY © 
HYDRO ENERGY 


Economics and Management 
Environmental Aspects 

Plant Design and Operation 
Power-Conversion Systems 
Regulations and Licensing 
Resources and Availability 
Site Geology and Meteorology 


HYDROGEN 

By-Products 

Environmental Aspects 
Industrial and Commercial Use 
Marketing and Economics 
Production 

Properties 

Safety 

Storage 

Transport 


INSTRUMENTATION 

Miscellaneous Instruments 

Radiation Effects on Instrument 
Components, Instruments, or 
Electronic Systems 

01 Radiation Instrumentation 

04 Well Logging Instrumentation 


03 
02 


ISOTOPE AND RADIATION 


SOURCE TECHNOLOGY 
04 Economics 
03 Isotopic Power Supplies 
01 Physical Isotope Separation 
02 Radiation Sources 


MATERIALS 
02 Ceramics, Cermets, and 
Refractories 
01 Metals and Alloys 
06 Other Materials 


NATURAL GAS 
09 Artificial Stimulation 
40 Combustion 
03 Drilling, Production, and 
Processing 
08 Environmental Aspects 
02 Geology and Exploration 
05 Health and Safety 
10 Legislation and 
Regulation 
06 Marketing and Economics 
04 Products and By-Products 
30 Properties 
01 Reserves 
50 Storage 
20 Transport, Pipelines, and Handling 
07 Waste Management 


05 NUCLEAR FUELS 


30 Environmental Aspects 

04 Feed Processing 

07 Fuels Production and Properties 
40 Health and Safety 

60 Legislation and Regulations 


21 


22 


10 Marketing, Economics, and 
By-Products 

01 Reserves, Exploration, and Mining 

50 Safeguards, Inspection, and 
Accountability 

08 Spent Fuels Reprocessing 

09 Transport and Storage 

05 Uranium Enrichment 

20 Waste Management 


NUCLEAR POWER PLANTS 

08 Economics 

06 Power Reactors, Auxiliary, Mobile, 
Package, and Transportable 

0S Power Reactors, Breeding 

03 Power Reactors, Nonbreeding, 
Graphite Moderated 

01 Power Reactors, Nonbreeding, 
Light-Water Moderated, Boiling 
Water Cooled 

02 Power Reactors, Nonbreeding, 
Light-Water Moderated, Non- 
boiling Water Cooled 

04 Power Reactors, Nonbreeding, 
Otherwise Moderated or 
Unmoderated 

07 Regulation and Licensing 


NUCLEAR REACTOR 
TECHNOLOGY 


02 Components and Accessories 

04 Control Systems 

05 Environmental Aspects 

03 Fuel Elements 

07 Plutonium and Isotope Production 
Reactors 

08 Propulsion Reactors 

09 Reactor Safety 

06 Research, Test, and Experimental 
Reactors 

01 Theory and Calculation 


04 OIL SHALES AND TAR 


09 


43 


SANDS 
06 Direct Uses and By-Products 
03 Drilling, Fracturing, and Mining 
10 Environmental Aspects 
07 Health and Safety 
08 Marketing and Economics 
04 Oil Production, Recovery, and 
Refining 
05 Properties and Composition 
20 Regulations 
01 Reserves and Exploration 
02 Site Geology and Hydrology 
09 Waste Research and Management 


OTHER SYNTHETIC AND 
NATURAL FUELS 

02 Alcohol Fuels 

06 Gaseous Waste Fuels 

01 Hydrocarbon Fuels 

03 Inorganic Hydrogen Compound 

Fuels 
05 Liquid Waste Fuels 
04 Solid Waste and Wood Fuels 


PARTICLE ACCELERATORS 
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REFER ALSO TO CITATION(S) 53038, 53555, 53560 


52947 (CONF-860548—, pp 778-801) BAYER formula- 
tions for coal water slurries pumping and combustion tests on 
highly loaded CWS. Antonini, G.; Francois, O.; Gislais, P.; 
Pinheiro, P.; Mazanek, J. (Universite de Technologie de 
Compiegne (France)). 1986. NTIS, PC A 99. Order Number 
DE88012263/JAW. 

From 8. international symposium on coal slurry fuels prepa- 
ration and utilization; Orlando, FL, USA (27 May 1986). 

This paper presents the results of the rheological and com- 
bustion studies conducted on the campus of the Compiegne Univer- 
sity of Technology (U.T.C. France) on highly load coal-water slur- 
ries (CWS) formulated and prepared by BAYER AG. Three CWS 
were prepared in the Leverkusen BAYER plant (West Germany): 
they used two dispersing polymers selected among the most effec- 
tive BAYER additives. The coals used were the following: a 
German coal (O/C ratio = 4.9%), a Russian coal (Siberian, O/C 
= 18.3). The coal mass-content in the CWS were respectively: 
73% and 63%. Beside the additives consideration and preparation 
process, the paper presents the pumping characteristics of the three 
BAYER CWS: influence of flow rate and of pipe internal diameter 
on pressure drop and rheological behavior of the CWS, and aging 
effect under shear. Combustion tests were performed in a bench 
scale test furnace and the following parameters were studied: 
burner nozzle design: two different atomizers were experimented, a 
sonic atomizer and a Y-Jet atomizer; combustion air: influence of 
pre-heating and excess air, and atomizing air pressure variation. 24 
figures. 


52948 (CONF-860548—, pp 813-825) Pilot scale prepa- 
ituminous 


ration of lignite and subbi coal/water fuels. Potas, 
A.; Baker, G.G.; Maas, D.J.; Farnum, S.A. (Univ. of 
North Dakota Energy Research Center, Grand Forks 
(USA)). 1986. NTIS, PC A 99. Order Number 
DE88012263/JAW. 
From 8. international symposium on coal slurry fuels prepa- 
ration and utilization; Orlando, FL, USA - May 1986). 
Low-rank coals, mostly because of their high i it mois- 
ture contents, produce a lower energy density slurry fuel when 
mixed with water and can not be economically utilized. However, 
the energy density of low-rank coals in slurry can be dramatically 
improved with hydrothermal treatment. This process results in the 
coal being essentially slurried in its own initial moisture and results 
in a liquid fuel having approximately the same heating value as the 
parent coal. The elevated temperatures of the process also cause 
low-rank coals to undergo both chemical and physical changes, 
which, depending on process severity, may include decarboxyla- 
tion, mild pyrolysis, extraction, dehydration and surface modifica- 
tion. As a result, lignite and subbituminous coals acquire surface 
characteristics and improved coal quality which greatly enhance 
their usefulness in preparing concentrated coal/water slurry fuels. 
A continuous Process Development Unit (PDU) to produce 2.5 
tons of slurry per day has been built and operated to demonstrate 
the technical feasibility of the process and to generate data useful in 
engineering and economic studies. Coal/water slurry fuels have 
been produced from a variety of lignitic and subbituminous coals at 
concentrations of 58 to 64 wt% bone-dry coal solids loading. These 
slurries have heating values ranging from 6000 to 8000 Btu/Ib. Al- 
though stability is very coal specific, some of these slurries (pre- 
pared without the use of chemical dispersants) have been stored for 
over a year without evidence of settling. This paper describes the 


effects of process temperature on the properties of low-rank coal/ 
water fuels prepared by the hydrothermal-treatment procedure. 30 
references, 8 figures, 7 tables. 


52949 eaten pp 827-849) Formulation of 
slurries for slurry-fed coal gasifiers. Butcher, T.; Sapienza, 
R.S.; Krishna, C.R.; O’Hare, T.; Saunders, J.; "Celebi, wy. 
(Brookhaven National Lab., Upton, NY (USA)). 1986. 
NTIS, PC A 99. Order Number DE88012263/JAW. 

From 8. international symposium on coal slurry fuels prepa- 
ration and utilization; Orlando, FL, USA (27 May 1986). 

A 100 MW integrated gasification/combined cycle generat- 
ing plant was recently put into operation at the Cool Water gener- 
ating station of Southern California Edison Co. Coal is fed into the 
gasifier as a coal water slurry. This paper reports on a study which 
is nearing completion on the slurryability of candidates gasifier 
coals and slurry formulations options for use in systems of this type. 
The ten candidate coals studied ranged in equilibrium moisture 
from 1 to 13%. The set included Pittsburgh 8 seam coals, Illinois 6 
seam coals, and one Utah coal. For three of the coals both run of 
mine and preparation plant product were examined. Coal character- 
ization included standard analyses, relative hydrophilic/hydropho- 
bic nature, surface area, density, surfactant adsorption, and leach- 
able ions. A ranking was made of the relative slurryability of the 
coals under two cases, with and without an added surfactant. The 
ranking was based on apparent viscosity at 100 sec”. The ranking 
was somewhat different in the two cases. As others have reported, 
equilibrium moisture is a key parameter. Slurry formulation studies 
included the effects of size distribution, acid leaching, additional 
physical cleaning-both gravity separation and froth flotation, select- 
ed anionic and nonionic surfactants, pH, and oxidation to simulate 
weathering. Slurry viscosity can be lowered using optimized size 
distributions which are broader than those achieved in typical 
grinders. Acid leaching was found to be a very effective method of 
reducing slurry conductivity, which could promote dispersion of 
the particles. The study has recommended that significant loading 
increases could be achieved using low concentrations of surfactants 
alone. 13 references, 19 figures, 16 tables. 


52950 (CONF-860548—, pp ene Coal comminution 
by high pressure water jet. Galecki, G.; Mazurkiewicz, M. 
1986. NTIS, PC A 99. Order Number 'DE88012263/JAW. 

From 8. international symposium on coal slurry fuels prepa- 
ration and utilization; Orlando, FL, USA (27 May 1986). 

Conventional crushing technology relies to a large degree on 
the compressive forces induced in a piece of coal as it is caught 
between two approaching surfaces. Coal is definitely weaker in ten- 
sion than it is in compression and this is particularly true for coal 
which is pervaded by small microcracks and fissures. By taking ad- 
vantage of these factors and using the technology of high pressure 
water jet cutting it is possible to make a significant advance in the 
field of coal and other material disintegration. This paper describes 
preliminary experiments with high pressure water jets operating on 
the range of up to 40,000 psi in the system specially designed for 
this experiment. An evaluation of this system is presented and 
power requirements are discussed for various size ranges of the 
crushed coal which can be generated. 


52951 (CONF-860548—, pp 891-908) Optimization in 
CWF (DENSECOAL) projects under the aspects of prepara- 
tion, pipeline transport, and combustion. Klose, R.B.; Muller, 
T. (Salzgitter Industriebau GmbH (West Germany)). 1986. 
NTIS, PC A 99. Order Number DE88012263/JAW. 

From 8. international symposium on coal slurry fuels prepa- 
ration and utilization; Orlando, FL, USA (27 May 1986). 
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In order to optimize coal-water fuels, the relationships be- 
tween the production process, the coal quality, the transportation 
method, and the utilization of the CWF must be known. This paper 
points out the variables which influence optimization of CWF. The 
DENSECOAL preparation process, the transport by rail, ship, and 
pipeline, and the optimization of the complete CWF system are de- 
scribed. 


52952 (CONF-860548—, pp 924-932) Coal water fuel 
commercialization in Canada. Schmid, M.R. (Atlantic Re- 
search Corp., Alexandria, VA (USA)). 1986. NTIS, PC A 
99. Order Number DE88012263/JAW. 

From 8. international symposium on coal slurry fuels prepa- 
ration and utilization; Orlando, FL, USA (27 May 1986). 

Commercial operation of the 1000 bpd C-COAL plant at 
Pointe Noire, Quebec, began on December 5, 1985. Several site- 
specific conditions made the addition of coal water fuel (CWF) 
firing economically attractive to Pickands Mather and Wabush 
Mines. The fuel, the production plant, and the injection system 
were designed to meet Wabush Mines’ needs and were installed 
without interrupting the production of iron ore pellets. In Novem- 
ber of 1984 Wabush Mines (Pickands Mather and Company, Man- 
aging Agents) tested ARC-COAL coal water fuel in an indurating 
furnace at Pointe Noire. For 100 hours the eight burners in one of 
three firing zones were fueled with CWF. The CWF had been pro- 
duced at Fredericksburg, Virginia, by the Atlantic Research Corpo- 
ration (ARC). The successful test led to a license from ARC under 
which a 1000 bpd ARC-COAL plant was constructed by Wabush 
Mines, and one of Wabush’s three indurating machines was modi- 
fied to accept coal water fuel firing. Shake-down of the CWF oper- 
ation began in September of 1985. A 20-day qualification run was 
completed by the first week of December, at which time Wabush 
Mines chose to exercise its option to expand the CWF production 
plant to 3000 bpd and to equip all three indurating machines for 
alternate firing with either Bunker C or ARC-COAL coal water 
fuel. 


52953 (CONF-860548—, pp 933-946) Start-up and oper- 
ating experience of three commercial CWM contracts in 
Sweden. Linder, G.; Roergren, L. (Fluidcarbon International 
AB, Malmoe (Sweden)). 1986. NTIS, PC A 99. Order 
Number DE88012263/JAW. 

From 8. international symposium on coal slurry fuels prepa- 
ration and utilization; Orlando, FL, USA (27 May 1986). 

The FLUIDCARBON CWM technology originates from re- 
search work which started in the late 70’s at the Technical Univer- 
sity of Lund, and has been developed by Fluidcarbon International 
AB of Malmoe. The FLUIDCARBON technology utilizes the 
same general concept as most other CWM fuel systems. However, 
it incorporates proprietary additives and burner design. When com- 
mercializing the technology it is of utmost importance to find the 
practical optimum of the various factors and parameters involved in 
order to supply a CWM fuel and deliver a boiler plant conversion 
package. This paper deals with some of these practical matters of 
their commercial contracts rather than theoretical and experimental 
experiences of their bench-scale, pilot, and demonstration projects. 


52954 (CONF-860548—, pp 947-951) Snamprogetti Reo- 
carb: from the production plants into the boilers. Ercolani, 
D.; Grinzi, F.; Romani, G. (Snamprogetti S.p.A.; Milanese 
(Italy)). 1986. NTIS, PC A 99. Order Number 
DE88012263/JAW. 

From 8. international symposium on coal slurry fuels prepa- 
ration and utilization; Orlando, FL, USA (27 May 1986). 

The use of coal-water mixtures (CWM) for energy produc- 
tion has successfully overcome the experimental phase and CWM 
suppliers now offer an alternative black gold that is technologically 
ready for widespread use. Reocarb, the trade name for 
Snamprogetti’s high concentration CWM, is available on the 
Energy Market in sufficient quantities to fuel utility demonstration 
projects. Reocarb is a concentrated 70/30 coal-water mixture with 
long term stability, which can be pumped over long distances and 
is directly combustible without further modification or processing. 
Full scale production, transportation and power plants are in oper- 
ation or at the erection stage thus demonstrating the capability of 


Reocarb to replace coal and Residual Fuel Oil in energy produc- 
tion. 
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52955 (CONF-860548—, pp 952-963) COMCO’s slurry 
fuel experience and future plans. Beshore, D.G. (COMCO of 
America, Inc., St. Petersburg, FL (USA)). 1986. NTIS, PC 
A 99. Order Number DE88012263/JAW. 

From 8. international symposium on coal slurry fuels prepa- 
ration and utilization; Orlando, FL, USA (27 May 1986). 

COMCO completed its 1985 year with the cumulative deliv- 
ery of over 2.5 million barrels of coal-oil mixture to Florida Power 
Corporation and a phosphate company. Pre-pulverized fuels con- 
sisting of either coal or petroleum coke were also delivered to sev- 
eral industrial customers. COMCO supplied a total of 15,000 barrels 
of petroleum coke to the S.S. Marine Duval under a joint industry - 
US Maritime Administration demonstration efforts. With these ef- 
forts, COMCO gained additional experience in the production and 
use of alternative fuels derived from coal and petroleum-based 
heavy hydrocarbons and is well positioned for future challenges in 
the alternative fuels arena. The current oil price slide is resulting in 
a hard look at alternative fuels - an industry which once had high 
hopes, ambitious people, and a vision for the future. New chemical 
fuels in the form of water-based slurries and emulsions are one of 
COMCO’s business vistas of the future. Significant strides have 
been made in developing low cost fuel slurries from coal and other 
fuel feedstocks. Success ultimately rests with market acceptance 
and customer assurances in the areas of: user technical/financial 
risk, capital investment, technology sophistication, cost, and cus- 
tomer service. Over the last several years, COMCO has developed 
data and experience din these areas by demonstrating the use of 
coal slurry fuels and pre-pulverized fuels in actual full-scale operat- 
ing environments. COMCO is the only slurry fuel supplier which 
has produced slurried fuels on a day-to-day (three shifts per day) 
commercial operating schedule for the past four years. 


52956 (EPRI-CS—5869-Vol.1) Reducing the moisture 
content of clean coals: Volume 1, Pressure filter with air- 
drying cycle. Torak, E.R.; Cavalet, J.R. (Electric Power Re- 
search Inst., Palo Alto, CA (USA); Kaiser (Raymond) Engi- 
neers, Inc., Homer City, PA (USA). Homer City Office; 
Science Applications International Corp., Homer City, PA 
(USA)). Sep 1988. 22lp. Research Reports Center, Box 
50490, Palo Alto, CA 94303. Order Number T189000256/ 
JAW. 


This report contains the results of an EPRI investigation into 
the performance of a new type of pressure filter when dewatering 
fine clean coal. Tests were designed so that equations predicting 
filter performance could be developed. The tests also provided data 
for an economic comparison between the pressure filter with air- 
drying cycle and a conventional thermal dryer. For 100M {times} 0 
clean coal, this pressure filter produced cake with a surface mois- 
ture content of less than 14 percent and a clear effluent that can be 
reused as process water. This moisture is approximately 15 percent 
lower than that produced by conventional mechanical dewatering 
equipment for the same size feed. Economic analysis shows the 
pressure filter saves 5{cents}/MBtu or $5.5 million per year for a 
new cleaning plant producing five million tons per year of clean 
coal. Even when an existing five million tons per year cleaning 
plant with thermal dryers is retrofitted with this pressure filter, cost 
savings are still significant: 2{cents}/MBtu. 12 refs., 24 figs. 20 
tabs. 


52957 (EUR—11125-IT) Use of partial pelletization in 
the preparation of composite coke oven blends. Londi, M.; 
Pellegrini, F.; Bragagni, M.; Danielli, P.; Colletta, A.; Giro- 
mella, G.P. (Commission of the European Communities, 
Luxembourg). 1988. 84p. (In Italian). Commission of te Eu- 
ropean Communities, Luxembourg. 

The aim of the study was to verify on an industrial scale the 
technical feasibility of conditioning a partially pelletized charge. 
The study was made up of two phases. During the first phase a 
pilot scale trial was conducted to investigate pellet preparation and 
to gain greater knowledge of the process for producing a partially 
pelletized blended charge. An economic analysis of this process 
was also prepared. In the second phase, an industrial scale trial was 
carried out with the aim of obtaining better defined process data 
and verifying known aspects of production, storage, handling and 
transport etc. of the pellets in an industrial condition. 7 refs., 34 
figs., 27 tabs. 
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(NZERDC-P—121) Application of vibration mills 
boilers. Maxwell, J.; 
5 yn .A. (Ministry of 
Energy, Wellington (New Zealand)). 1987. 15p. Ministry of 
Energy, Wellington, New Zealand. 

Tests were conducted with a pilot-scale vibration mill to in- 
vestigate the technical and commercial feasibility of this type of 
mill for the direct and indirect firing of shell boilers, using sub-bitu- 
minous coal. The effect of particle size, of the level of moisture in 
the feed coal and of the generation of heat in the grinding tubes 
were investigated at two different amplitudes of vibration. In the 
second series of tests, at the maximum amplitude of vibration, the 
mill supplied a bin-and-feeder system to fire an automatic packaged 
boiler of 1.14 MW. With surface-dry coal supplied to the mill, the 
installation proved to be a most satisfactory arrangement for firing 
one or more boilers, avoiding disadvantages normally associated 
with PF firing and with a power consumption by the mill of 17 
kWh/tonne of coal. With proper design of the bin ventilation the 
anticipated problems from sweating of warm coal did not.arise. 
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REFER ALSO TO CITATION(S) 52957, 52989, 52991, 53006, 53027, 53051, 
54041, 54041, 54057, 54059 


52959 (BNL—41524) Mild gasification of coal: Second 
quarterly technical progress report for the period January 1-- 
March 31, 1988. Sealecani M.S.; Fallon, P.T.; at ae 
M. (Brookhaven National Lab., Upton, NY (U SA)). J 
1988. Contract AC02-76CH00016. . NTIS, PC ‘A03/MF 
A01; 1; GPO Dep. Order Number DE88015978/JAW. 

The entrained down-flow tubular reactor system was modi- 
fied for gasification of coal under mild reaction conditions. A data 
matrix was developed to investigate the effects of (1) coal rank, (2) 
reaction temperature, (3) coal heat-up rate, and (4) coal particle res- 
idence time at temperature, (5) lime additive and (6) entraining gas 
pressure, on the production of liquid and gaseous hydrocarbons. 
Three different coals, Wellmore Kentucky No. 8 and Pittsburgh 
No. 8, both of bituminous rank, and a Mississippi lignite were inves- 
tigated. The Brookhaven National Laboratory tubular moving-bed 
reactor was used to perform eight experimental runs with Well- 
more Kentucky No. 8 bituminous coal at two ievels of the process 
variables, temperature 550{degree} and 650{degree}C, coal parti- 
cles residence time 0.1 min and 2 min and lime additive 0% and 
10% of the coal fed, with inert Nz as the sweep gas. The highest 
total hydrocarbon yield of 22.6% (MAF) was obtained at 
650{degree} C and 2 min coal residence time in the presence of 
10% lime additive. The gaseous hydrocarbon yield adds only an- 
other 0.8% to the total hydrocarbon yield under the above condi- 
tions. Even though the absolute yields were different, the trend in 
the total HC condensible hydrocarbon yield was similar at both res- 
idence times of 0.1 and 2 min. Effect of coal residence time on total 
hydrocarbon yield was significant only at the higher 650{degree}C 
temperature level and in the presence of the lime additive. The 
presence of lime in the feed had a beneficial effect on the retention 
of sulfur in char only at low residence times. The H/C ratio of the 
total hydrocarbon condensibles was close to unity indicating the 
highly aromatic composition of the condensibles. 3 refs. 


52960 (CONF-870323—7) A mechanistic study of coal 
pyrolysis with modified coals. Zabransky, R.F.; Stock, L.M. 


(Institute of Gas Technology, Chicago, IL (USA)). 1987. 
Y.* NTIS, PC A03/MF AO1. Order Number DE88017154/ 
AW. 


From American Institute of Chemical Engineers spring na- 
tional meeting; Houston, TX, USA (29 Mar 1987). 

The reactions occurring during coal pyrolysis are complex. 
Experimental results have been shown to be sensitive not only to 
the experimental conditions but also to the nature of the equipment 
and the character of the coal. The influences of changes in pres- 
sure, heating rate, and particle size have been particularly difficult 
to unravel. To illustrate, as the pressure is increased, the yields of 
char and light hydrocarbons, especially methane, increase. The 
most reasonable interpretation postulates that the rate at which pri- 
mary tar products diffuse out of the reacting coal particle decreases 
as the pressure is increased. At higher pressures, the primary tar 
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products are less volatile and their increased residence time in the 
medium allows for further secondary reactions which converts 
these substances to light hydrocarbons and char. The investigations 
of product distributions and their temperature dependence have 
provided basic information for the development of reaction models. 
11 refs., 3 figs., 3 tabs. 


52961 (CONF-870364—5) Novel two-phase upflow diges- 
tion of wet-carbonized peat product water. Sajjad, A.; Henry, 
M.P.; Srivastava, V.J.; Mier. J. (Institute of Gas Tech- 
nology, Chicago, IL (USA)). 1987. Contract AC22- 
83PC60775. 19p. NTIS, PC A03/MF A0Ol1. Order Number 
DE88017156/JAW. 

From 11. IGT conference on energy from biomass and 
wastes; Orlando, FL, USA (16 Mar 1987). 

This paper presents the development and operating results of 
a novel two-phase upflow anaerobic digestion process for the con- 
version of organic matter present in the process effluent generated 
during the wet-carbonization processing of peat. It exhibited a 
methane yield of 3.0 SCF/Ib chemical oxygen demand (COD) 
added during thermophilic (55{degree}C) digestion at a short hy- 
draulic retention time of (HRT) 3 days. This yield represents ap- 
proximately 90% of the ultimate methane yield for this process ef- 
fluent. About 80% of the feed biological oxygen demand (BOD) 
and 65% of COD was converted during the anaerobic digestion 
process. This innovative process has a substantive beneficial impact 
on the production of net energy and availability of surplus digester 
methane for conversion to other energy forms such as hot water or 
low-pressure steam for in-process use. 12 refs., 6 figs., 7 tabs. 


52962 (CONF-870659—8) Development of a hot gas 
cleanup system. Anderson, G.L.; Berry, F.O. (Institute of 
Gas Technology, Chicago, IL (USA)). 1987. Contract 
AC21-85MC22144. 2ip. NTIS, PC A03/MF A0Ol. Order 
Number DE88017162/JAW. 

From 7. annual gasification systems conference; Morgan- 
town, WV, USA (16 Jun 1987). 

Numerous studies have been performed comparing different 
approaches to integrating coal gasifiers with electric power produc- 
tion technologies such as gas turbines and molten carbonate fuel 
cells. Each of these studies concluded that, if the fuel from the gasi- 
fier could be cleaned at an elevated temperature, the cost of elec- 
tricity from the plant could be significantly lowered. IGT has been 
exploring a process for removing sulfur-containing compounds 
from 1000{degree} to 1200{degree}F coal-derived fuel gases. The 
process uses a mixture of metal oxide-containing sorbents that react 
with the sulfur-containing compounds. The metal oxide-containing 
sorbents currently being explored for the process are 1) a zinc 
oxide-on-zinc aluminate sorbent and 2) a cobalt titanate-on-titania 
sorbent. The two sorbents are segregated into separate beds. The 
sulfur-containing fuel gas first comes into contact with the cobalt 
titanate-containing sorbent where more than 67% of the sulfur is 
removed. The partially desulfurized fuel gas then comes into con- 
tact with the zinc oxide-containing sorbent where the sulfur content 
of the fuel gas is reduced to less than 20 ppM (v). The sulfur is 
recovered as elemental sulfur rather than SO. or HeS and there is 
no tail gas from the process. Regeneration of the mixture is per- 
formed with pure O2 and a recirculating stream of SO. The SO2 
from this reaction is then combined with the recirculating stream of 
SO, to regenerate the cobalt titanate-containing sorbent. The recir- 
culating stream of SO2 is required because this radiation is thermo- 
dynamically limited. The product gas contains both elemental sulfur 
and SO:. The elemental sulfur is removed from the SO. by cooling 
and condensation and the SO: is recycled back to the cobalt tita- 
nate bed undergoing regeneration. IGT also began to develop a 
process for removing HCl and other trace contaminants from 
1000{degree} to 1200{degree}F fuel gases. 


52963 (CONF-8707195—1) Reactions of calcium-based 
sorbents with sulfur in coal during gasification. Rehmat, A.; 
Abbasian, M.J.; Leppin, D.; Banerjee, D.D. (Institute of 
Gas Technology, Chicago, IL (USA)). 1987. 30p. Institute 
of Gas Technology, 3424 South State Street, Chicago, IL 
60616. Order Number DE88017149/JAW. 

From Illinois Coal Development Board: Sth annual contrac- 
tors’ technical meeting; Urbana, IL, USA (28 Jul 1987). 
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This status report outlines the results obtained to date of the 
current research program supported jointly by the Gas Research 
Institute and the State of Illinois Center for Research on Sulfur in 
Coal. The overall objective is to obtain data related to the efficient 
utilization of high-sulfur Illinois coal in a One-Step Desulfurization 
Process by employing in-situ removal of sulfur using calcium-based 
sorbents. The project includes a study of fluidization behavior of 
coal char/sorbent mixtures and the reactions of calcium-based sor- 
bents with sulfur present in the coal during gasification. The tests 
are conducted in bench-scale units; an 8-inch fluidization column is 
utilized for fluidization tests, and a thermobalance reactor is used 
for gas-solid reactions. The test parameters include the choice of 
sorbent, sorbent size, the effect of temperature on sulfation and sul- 
fidation reactions, the effect of the steam-to-hydrogen sulfide ratio 
on the sulfidation reaction, the effect of the steam on the sulfation 
reaction, and the influence of exposure time on sulfation of the pre- 
sulfided sorbent. The reaction conditions for these reactions have 
been chosen to be directly applicable to scale-up of the One-Step 
Desulfurization Process. 7 refs., 9 figs., 11 tabs. 


52964 (CONF-8708275—1) Determination of the distribu- 
tion of ash, pyrite and basic constituents in coal particles. 
Mason, D.M.; Chao, S.S. (Institute of Gas Technology, Chi- 
cago, IL (USA)). .1987. Contract AC21-84MC21313. 12p. 
NTIS, PC A03/MF AOl. Order Number DE88017153/ 
JAW. 

From American Chemical Society Division of Fuel Chemis- 
try —- New Orleans, LA, USA (30 Aug 1987). 

In fluidized-bed gasification of high-sulfur coals, such as the 
KRW and U-Gas processes, relatively low melting ash is produced 
by reaction of iron from pyrite with the siliceous components pro- 
duced from clays and quartz. To prevent catastrophic growth of 
ash clinkers and defluidization of the bed, ash in the bed must be 
limited to 40 to 50 weight percent. As a result of this low ash con- 
tent of the bed, the ash must be agglomerated to facilitate its re- 
moval from the bed without unacceptable loss of char carbon and 
decrease of gasification efficiency. It is envisioned that the initial 
formation of ash reaction products occurs by reaction of the miner- 
als present in single particles of char formed from single particles of 
coal. The oxide composition of the ash of single particles deter- 
mines their melting point, viscosity and potential for agglomeration. 
In this paper the results of the application of some methods of in- 
vestigation of ash composition in single particles of coal are report- 
ed. 6 refs., 6 figs., 3 tabs. 


52965 (CONF-8708275—2) Improved methods for deter- 
mination of ferrous sulfides in coal chars. Chao, S.S.; Mason, 
D.M.; Attari, A. (Institute of Gas Technology, Chicago, IL 
(USA)). 1987. Contract AC21-84MC21313. 9p. NTIS, PC 
A02/MF A011. Order Number DE88017152/JAW. 

From American Chemical Society Division of Fuel Chemis- 
try meeting; New Orleans, LA, USA (30 Aug 1987). 

A fundamental research investigation of the behavior of min- 
eral matter in fluidized bed gasification of coal is in progress at 
IGT under a program largely supported by the US Department of 
Energy. Special attention has been focused on the gasification of 
high sulfur and high iron containing coals, and the mechanism of 
ash agglomeration which facilitates the selective removal of ash 
from a reactor bed without loss of unacceptable amounts of char 
carbon. It has been noted that ferrous sulfides, especially, pyrrho- 
tite, play a variety of important roles in coal conversion processes. 
Their possible catalytical activity in coal liquefaction (5) and coal 
gasification (6,7) was reported recently. In our pilot plant studies 
we have occasionally found that ferrous sulfide may play an inde- 
pendent role in agglomeration, acting as a binding medium between 
shale particles in the bed when run-of-mine coal is fed (Fig.1) (4). 
Under some circumstances, ferrous sulfide has formed deposits in 
the hot cyclone, which returns entrained char particles to the bed. 
In order to better understand their functions in coal conversion, an 
accurate quantitative method for ferrous sulfides determination is 
needed. In the search of a more accurate method, we have re-eval- 
uated a number of potential existing methods and developed a few 
new methods for ferrous sulfides analysis. The most successful 
method uses a reducing agent to enhance the recovery of ferrous 
sulfide as hydrogen sulfide in a hydrochloric acid evolution proce- 
dure. Results from the analyses of six 1400{degree}F coal chars 


using different methods are presented and discussed. 11 refs., 2 figs., 
3 tabs. 











52966 (DOE/MC/22059—2570-Vol.1) 
gasification at elevated pressure: Volume 1: Final technical 
report, March 1, 1985-April 30,1987. Hedman, P.O.; Smoot, 
L.D.; Smith, P.J.; Blackham, A.U. (Brigham Young Univ., 


Entrained-flow 


Provo, UT (USA). Combustion Lab.). 15 Oct 1987. Con- 
tract AC21-85MC22059. 20ip. NTIS, PC A10/MF AOI; 1; 
GPO Dep. Order Number DE88001070/JAW. 

The general purpose of this research program was to devel- 
op a basic understanding of the physical and chemical processes in 
entrained coal gasification and to use the results to improve and 
evaluate an entrained gasification computer model. The first task in- 
cluded the collection and analysis of in-situ gasifier data at elevated 
pressures with three coal types (North Dakota lignite, Wyoming 
subbituminous and Illinois bituminous), the design, construction, 
and testing of new coal/oxygen/steam injectors with a fourth coal 
type (Utah bituminous), the collection of supporting turbulent fluid 
dynamic (LDV) data from cold-flow studies, and the investigation 
of the feasibility of using laser-based (CARS) daignostic instruments 
to make measurements in coal flames. The second task included im- 
provements to the two-dimensional gasifier submodels, tabulation 
and evaluation of new coal devolatilization and char oxidation data 
for predictions, fundamental studies of turbulent particle dispersion, 
the development of improved numerical methods, and validation of 
the comprehensive model through comparison of predictions with 
experimental results. The third task was to transfer technical ad- 
vances to industry and to METC through technical seminars, pro- 
duction of a detailed data book, code placement, and publication of 
results. Research results for these three tasks are summarized brief- 
ly here and presented in detail in the body of the report and in sup- 
porting references. 202 refs., 73 figs., 23 tabs. 


52967 (DOE/MC/23077—2591) Engineering support 
services for the DOE/GRI [Gas Research Institute] Coal 
Gasification Research Program: Quarterly report, March 28-- 
June 26, 1987. Mazzella, G. (Foster Wheeler USA Corp., 
Livingston, NJ). Jul 1987. Contract AC21-86MC23077. 38p. 
NTIS, PC A03/MF A0Ol. Order Number DE88001098/ 
JAW. 

The following joint program projects comprised the scope of 
Foster Wheeler’s current monitoring activities: KRW Energy 
System, Inc.-- Fluidized-Bed Gasification Process Development 
Unit (PDU), Madison, Pennsylvania. CNG Research Company-- 
Acid Gas Removal System, Cleveland, Ohio. The test program in 
KRW’'s fluidized-bed gasifier PDU was resumed, following shut- 
down for winter maintenance. During this quarter, CNG completed 
construction on the new flash crystallizer PDU and started shake- 
down testing of the unit. Details of Foster Wheeler’s monitoring 
activities on these projects are presented in Sections 3.0 and 4.0 of 
this report. Under the technical evaluation scope of modular inte- 
grated coal gasification combined cycle (IGCC) power systems. 
This study was authorized by DOE in mid-March 1987 and was ini- 
tiated during the current period. Discussions on the status of the 
IGCC systems study is included in Section 5.0 of this report. 4 refs. 


52968 (DOE/MC/24116—2620) Development of an ad- 
vanced continuous mild gasification process for the production 
of co-products: Topical report. Chu, C.I.C.; Wright, R.E.; 
Montafia, S.; Miin, T.T.C.; Gillespie, B.L. (USDOE Mor- 
gantown Energy Technology Center, WV; UCC Research 
Corp., Bristol, WA (USA)). Jan 1988. Contract AC21- 
87MC24116. 466p. NTIS, PC A20. Order Number 
DE88010281/JAW. 

This report covers the technical efforts completed over a 
four month period by UCC Research Corporation (UCCRC) on 
Task 1, "Literature Survey and Market Assessment” of the project. 
The overall objective is to develop the technology for a continuous 
mild gasification process which will yield quantities and properties 
of co-products that can be profitably producéd on a commercial 
scale. There were four steps taken: (1) A Literature Survey was 
made to determine what processes had been developed and how 
co-products could be upgraded to have a greater economic value; 
(2) Market assessments were made, one which covered the use of 
char and coal liquids for gas turbine only and the second which 
covered various markets for all co-products (char, liquid and gas); 
(3) A Technical Advisory Panel was convened to review informa- 
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tion from the literature survey and from the market assessments to 
review all probable factors involved in selecting a suitable process 
to be developed; and (4) The most promising process was selected 
after completion of the previous three steps. Results are discussed. 
(158 refs., 61 figs., 66 tabs.) 


52969 (DOE/MC/24160—2628) Reaction kinetics and 
simulation models for high-temperature desulfurization sor: 

bents: Progress report II January 1, 1968-March 31, 1968, 
Harrison, D.P.; Jothimurugesan, K.; Woods, M.C. 
search Triangle Inst., Research Triangle Park, NC (USA)). 
[1988]. Contract AC21-87MC24160. 34p. NTIS, PC A03/ 
MF AO1. Order Number DE89000021/JAW. 

Over the past several years, Morgantown Energy Technolo- 
gy Center (METC) has developed a significant program of spon- 
sored and in-house research in high temperature desulfurization of 
coal gasifier gases for advanced power generation applications 
using integrated gasification combined cycle (IGCC) and molten 
carbonate fuel cell (MCFC) power plants. The degree of sulfur re- 
moval required depends not only on environmental restrictions but 
also on the technical constraints of the power plant. The zinc fer- 
rite sorbent is limited in high temperature use to less than 
650{degree}C during the sulfur loading cycle due to the possibility 
of zinc vaporization and sintering. To match the exit gas tempera- 
ture from different types of gasifiers and to increase the overall 
IGCC plant efficiency, it may be desirable to operate at higher tem- 
peratures during the desulfurization cycle. Laboratory scale re- 
search at Massachusetts Institute of Technology (MIT) and METC 
has identified promising novel sorbents which may be capable of 
reducing the H2S in hot coal gas to 1 ppmv or less and/or may be 
capable of operation at temperatures greater than 650{degree}C 
during the sulfur loading cycle. RTI is currently evaluating me- 
chanically strong cylindrical extradates of selected novel sorbents 
in a high pressure bench-scale reactor under a separate contract 
(DE-AC21-86MC23126). The intent of this project is to supplement 
ongoing sorbent work sponsored by METC with thermogravime- 
tric reactor (TGR) kinetic data, single particle models and dynamic 
multiparticle simulation models. 26 figs., 3 tabs. 


52970 (DOE/MC/24220—2618) Evaluation of coal-de- 
rived liquids for locomotive engines: Quarterly report for the 
period of March-May 1988. Chu, C.I.C.; Miin, T.T.C. (UCC 
Research Corp., Bristol, VA (USA)). Jun 1988. Contract 
FG21-87MC24220. 9p. NTIS, PC A02/MF AOl1; 1; GPO 
Dep. Order Number DE88015624/JAW. 

In the past, the impression people have about non-hydro- 
treated coal-derived liquids generally has been that the material is 
heavy, gummy, highly aromatic, and has high carbon and heteroa- 
tom (nitrogen, oxygen, and sulfur) contents, with low hydrogen or 
aliphatic contents. The nature of coal liquids in general tended to 
render poor combustion engine performance, non-acceptable envi- 
ronmental consequences, and hazard operating conditions. It is due 
to these negative characteristics that coal liquids have failed in 
many direct applications, including running the locomotives. How- 
ever, recent papers reporting various coal liquid qualities indicated 
that mild gasification (MG) liquids, especially those produced under 
relatively slow heating rate condition, are generally superior in 
quality to those produced from high-severity coal liquefaction proc- 
esses. In order to eliminate the unfavorable components of the coal 
liquids, some simple beneficiation procedures have been tested. 
These include extraction,precipitation, filtration, distillation, wash- 
ing, and combinations of these various steps. It was found that the 
most economical procedures were the combined operations of pre- 
cipitation, distillation, and washing, as shown in the general flow- 
sheet in Figure 1. The coal-derived diesel has different stability be- 
havior than that of petroleum diesel. For instance, the color of the 
former darkens much faster than the latter. However, the coal 
diesel has less precipitation than petroleum diesel does when stored 
over a relatively long period of time (greater than 6 months). Con- 
ventional stabilizer for petroleum products generally failed in appli- 
cation to coal products. Thus, developing coal product stabilizers is 
urgently needed. 6 refs., 2 figs. 
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52971 (DOE/PC/70005—10) Sealed pressure transmis- 
sion system. Berthold, J.W.; Ghering, W.L.; McCue, T.R. 
(Babcock and Wilcox Co., Alliance, OH (USA). Research 
and Development Div.). Jul 1988. Contract AC22- 
85PC70005. 26p. NTIS, PC A03. Order Number 
DE88015673/JA 

A comprehensive program was developed and carried out 
by The Babcock & Wilcox company (B&W) for the design, fabrica- 
tion, and testing of both pressure and differential pressure transduc- 
ers that will operate reliably, accurately, and safely at process oper- 
ating conditions of 380 psi and 800{degree}F. All of the develop- 
ment work was preformed at the B&W Research and Development 
Division. The program included the following tasks: project work 
plan, survey of past experience, and preliminary design; detailed 
design; and construction, fabrication, and laboratory testing. The 
field testing was conducted at the Stearns-Catalytic, Inc. coal lique- 
faction pilot plant located in Wilsonville, Alabama. On completion 
of the field test, the instrumentation was returned to the B&W Re- 
search and Development Center for analysis. A previous report, 
DOE/PC/7005-9, Sept 1987, documented the development, testing, 
and evaluation of sealed pressure transmission systems for high-tem- 
perature, high-pressure applications such as coal liquefaction. This 
supplemental report documents the analysis of the pressure system 
components following the field tests. 12 figs., 1 tab. 


52972 (DOE/PC/71257—T16) Novel experimental stud- 
ies for coal liquefaction: Quarterly progress report, Aprii 1, 
1988-June 30, 1988. Holder, G.D.; Tierney, J.W. (Pittsburgh 
Univ., ~e (USA)). 1988. Contract FG22-84PC71257. 14p. 

PC A03/MF AOl; 1; GPO Dep. Order Number 
DE88015675/JAW. 

Research is being carried out in this project in two areas 
which are of interest to ongoing investigations at the Pittsburgh 
Energy Technology Center (PETC). They are: (1) behavior of 
slurry reactors used for indirect coal liquefaction, and (2) coal liq- 
uefaction under supercritical conditions. The current status of each 
of these tasks is summarized in this report. 


52973 (DOE/PC/80502—T11) Interactive chemistry of 
coal-petroleum processing: Quarterly report, June 16, 1988-- 
September 15, 1988. Curtis, C.W.; Guin, J.A.; Tarrer, ALR. 
(Auburn Univ., AL (USA). Dept. of Chemical Engineer- 
ing). 1988. Contract FG22-85PC80502. 33p. NTIS, PC 
A03/MF A01. Order Number DE88017265/JAW. 

The reactants in the coprocessing of coal with petroleum re- 
siduum are composed of two complex and diverse materials with 
coal being more aromatic with a low H/C ratio and residuum more 
aliphatic with a higher H/C ratio. the interactive chemistry be- 
tween these diverse materials has been investigated in both thermal 
and catalytic reactions using model reactant systems at coprocess- 
ing reaction conditions. The model systems are composed of aro- 
matics, partially saturated aromatics and nitrogen, sulfur, and 
oxygen containing heteroatomic species. The catalyst used was an 
in-situ. generated MoS/sub 2+x/ whose precursors were Mo 
naphthenate or Mo octoate and elemental sulfur. Reaction products 
and pathways were determined for both thermal and catalytic reac- 
tions. Small interactive effects were observed among the reactants 
in thermal reactions while in the catalytic reactions nitrogen-con- 
taining compounds were detrimental to the activity and selectivity 
of the MoS/sub 2+x/ catalyst. The in-situ generated catalyst was 
selectively active for partially but not fully saturating aromatic 
rings and was selective for removing sulfur and partially removing 
oxygen and nitrogen. The introduction of additional sulfur to cata- 
lytic reactions helped to alleviate some of the deactivation caused 
by nitrogen containing compounds. All nitrogen compounds tested 
here showed inhibiting effects on catalytic hydrogenation of the 
model compounds with in-situ generated Mo sulfide; the nitrogen 
compounds inhibited the hydrogenation and nitrogen removal of 
the nitrogen compounds themselves as well as the hydrogenation 
and the heteroatom removal of other compounds. 4 refs., 16 tabs. 
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52974 (DOE/PC/90005—T2) Liquid phase methanol La- 
Porte PDU: Modification, operation, and support studies: 
Quarterly progress report No. 3 for the period 1 January--31 
March 1988. (Air Products and Chemicals, Inc., Allentown, 
PA (USA); Chem Systems, Inc., Tarrytown, NY (USA)). 9 
May 1988. Contract AC22-87PC90005. 35p. NTIS, PC A03. 
Order Number DE88016564/JAW. 

Research on the liquid phase methanol process is described. 
Tasks involved include: modifications of the instrumentation, piping 
and mechanical systems; effects of CO. in CO-rich synthesis gas; 
optimization of in-situ catalyst reduction and storage; catalyst 
poison studies; kinetic modeling; alternate commercial catalysts; and 
field testing of new guard-bed materials. 7 refs., 4 figs., 12 tabs. 
(CBS) 


52975 (DOE/PC/90005—T3) Liquid phase methanol La- 
Porte PDU: Modification, operation, and support studies: 
Quarerly progress report No. 2 for the period 1 October--31 
December 1987. (Air Products and Chemicals, Inc., Allen- 
town, PA (USA); Chem Systems, Inc., Tarrytown, NY 
(USA)). 21 Jan 1988. Contract AC22-87PC90005. 29p. 
NTIS, PC A03. Order Number DE88016563/JAW. 

Research on the liquid phase methanol process is described. 
Tasks involved include: modifications of the instrumentation, piping 
and mechanical systems; effects of CO2 in CO-rich synthesis gas; 
optimization of in-situ catalyst reduction and storage; catalyst 
poison studies; kinetic modeling; alternate commercial catalysts; and 
field testing of new guard-bed materials. 7 refs., 4 figs. 12 tabs. 
(CBS) 


52976 (DOE/PC/90005—T6) Liquid phase methanol La- 
Porte PDU: Modification, operation, and support studies: 
Quarterly technical progress report No. 1, 9 April-30 Septem- 
ber 1987. (Air Products and Chemicals, Inc., Allentown, PA 
(USA); Chem Systems, Inc., Tarrytown, NY (USA)). 30 
Oct 1987. Contract AC22-87PC90005. 37p. NTIS, PC A03/ 
MF AOl; 1; GPO Dep. Order Number DE88016560/JAW. 

Research on the liquid phase methanol process is described. 
Tasks involved include: modifications of the instrumentation, piping 
and mechanical systems; effects of CO. in CO-rich synthesis gas; 
optimization of in-situ catalyst reduction and storage; catalyst 
poison studies; kinetic modeling; alternate commercial catalysts; and 
field testing of new guard-bed materials. 3 refs., 3 figs., 1 tab. (CBS) 


52977 (DOE/PC/90523—T2) Phase equilibrium data for 
development of correlations for coal fluids: Report for the 
period April 1, 1988-August 1, 1988. Robinson, R.L. Jr.; 
Gasem, K.A.M. (Oklahoma State Univ., Stillwater (USA). 
School of Chemical Engineering). 1988. Contract FG22- 
86PC90523. 40p. NTIS, PC A03/MF A0O1. Order Number 
DE88016032/JAW. 

The effective design and operation of processes for conver- 
sion of coal to fluid fuels requires accurate knowledge of the phase 
behavior of the fluid mixtures encountered in the conversion proc- 
esses. Multiple phases are present in essentially all stages of feed 
preparation, conversion reactions, and product separation; thus, 
knowledge of the behavior of these multiple phases is important in 
each step. The overall objective of this work is to develop accurate 
predictive methods for representation of vapor-liquid equilibria in 
systems encountered in coal-conversion processes. During the 
present report period, an evaluation was completed of the abilities 
of the simplified-pertubated-hard-chain-theory (SPHCT) equation 
of state (EOS) to represent the phase behavior of both pure n-paraf- 
fins and mixtures involving ethane + n-paraffins. The SPHCT EOS 
exhibits reasonable ability to represent vapor pressures and saturat- 
ed liquid densities of n-paraffins extending from methane to n-Cés 
(%AAD of 4 and 7%, respectively). Worsened predictions, howev- 
er, are obtained from the SPHCT at temperatures near the triple 
and the critical points. 34 refs., 9 figs., 10 tabs. 
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52978 (EPRI-AP—5966) Downtime corrosion in syngas 
coolers of entrained slagging gasifiers: Topical report. Per- 
kins, R.A.; Marsh, D.L.; Sarosiek, A.M. (Electric Power 
Research Inst., Palo Alto, CA (USA); Lockheed Missiles 
and Space Co., Inc., Palo Alto, CA (USA). Research and 
Development Div.). Sep 1988. 128p. Unlimited audience, 
publicly available. Research Reports Center, Box 50490, 
Palo Alto, CA 94303. Order Number T188016990/JAW. 

Materials for syngas coolers of entrained slagging gasifiers 
are susceptible to corrosion by moist air during the start-up and 
downtime periods. Modes of attack include general corrosion, pit- 
ting, intergranular corrosion, and stress corrosion cracking. Corro- 
sion is accelerated by the presence of HCl in the syngas and depos- 
its of gasifier slag on the surface but will occur for many materials 
in the absence of either chlorides or deposits. Pitting is the most 
common form of corrosion and is electrochemical in nature. Sites in 
which chlorine has been occluded form the anodes while sulfide 
scales and free carbon in slag deposits form large surface area cath- 
odes that drive the ration at a rapid rate. Chloride salts formed in 
scales and deposits can absorb moisture from syngas or moist air at 
temperatures above the dewpoint temperature to initiate corrosion 
on cooldown from operating temperatures. Plant operations can be 
modified to mitigate corrosion during downtime with low concen- 
trations of chlorides in scales and deposits but controls may not be 
fully effective if high concentrations of salts are present. The use of 
materials that are resistant to chloride enhanced corrosion provides 
the best approach to control. Ferritic or austenitic stainless steels 
with 2--6% Mo are effective but may be limited by scaling to use 
below 400{degree}C. Downtime corrosion controls should be used 
as standard operating procedures even though they may not be 
fully effective and pit resistant. alloys or coatings should be de- 
signed into new plant construction. 21 refs., 45 figs., 22 tabs. 


52979 (FSJ—8601, pp 64-67) Kinetic effects of solvent 
on direct coal liquefaction. Sato, Shimio; Monma, Yoshi- 
katsu; Tagaya, Hideyuki; Chiba, Koji. (Yamagata Univ., 
Faculty of Engineering, Yamagata, Japan). 23 Oct 1986. (In 
Japanese). NTIS (US Sales Only), PC A16/MF AO1. Order 
Number DE88754546/JAW. 

In Proceedings of 23rd Conference of Coal Science. 

The effect of the concentration of solvent on the rate of re- 
action was investigated to quantitatively analyze the effect of the 
solvent on the kinetics of direct coal liquefaction. A kinetic model 
was first developed on the basis of the result of the coal liquefac- 
tion experiment. Based on the mechanism considered as showing 
different characteristics in the liquefaction of the fixed carbon and 
volatile matter, the effect of solvent was taken into consideration 
for developing the model. A simulation was made by substituting 
for the model the experimental data at a steady state reaction tem- 
perature. The initial condition of the differential equation in the 
simulation corresponds to the ultimate liquefaction temperature, so 
the initial condition can be obtained from the compositional analysis 
of the sample at that temperature. The initial concentration of the 
intermediate product was estimated together with the parameters 
continued in the model. Non-linear least squares were used for esti- 
mating the parameters. The result of simulation obtained by using 
optimally estimated parameters agreed with the experimental char- 
acteristics. (3 figs, 1 tab, 3 refs) 


52980 (PB—88-221262/XAB) Industrial-hygiene walk- 
through survey Synthane pilot plant, Bruceton, Pennsylvania. 
Final report. (Enviro Control, Inc., Rockville, MD (USA)). 
Oct 1979. 104p. NTIS, PC A06/MF AO1. 

The Synthane pilot facility located in Bruceton, Pennsylva- 
nia, was one of two selected for review in the industrial-hygiene 
chracterization of coal-gasification facilities. A walk-through survey 
was conducted to identify and quantify the contaminants present 
during the operation, to test the sampling and analytical methods 
being used for such studies, to determine whether personal was fea- 
sible, to develop data in preparation for a comprehensive survey, 
and to describe and document the working conditions at the loca- 
tion. At the time of the survey, several problems at the facility ne- 
cessitated a change in plans. Sampling that had been planned for 
the Petrocarb char lockhopper system was cancelled as this system 
was not operable. During the start-up phase, only 13 samples were 
taken as the run had to be curtailed. The health and safety pro- 
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grams at the facility were deemed to be excellent. While there was 
some interest in including the facility in an in/depth study of indus- 
trial-hygiene concerns during operational difficulties, the facility 
has since been shut down. Appendices contained detailed descrip- 
tions of the pilot process at the location and the health and safety 
program which was in place. 


52981 (PB—88-224571/XAB) SRC site visit, solvent-re- 
fined coal plant, the Pittsburg and Midway Coal Mining Co., 
DuPont, Washington, Report No. [WS-59-10. Young, R.J. 
(National Inst. for Occupational Safety and Health, Cincin- 
nati, OH (USA)). 12 Sep 1977. 13p. (IWS—S59-10). NTIS, 
PC A03/MF AOl. 

The memorandum provided information on a site visit made 
to the Pittsburg and Midway Coal Mining Company located in 
DuPont, Washington, to become more familiar with the solvent-re- 
fined coal (SRC) process, and to evaluate the facility for inclusion 
in the industrial-hygiene study. In the process raw coal was pulver- 
ized, mixed with a solvent with a boiling range of 500 to 600 de- 
grees-C and the resultant slurry passed through a fired preheater to 
a reactor. In the reactor the coal was almost completely dissolved 
in the solvent. Unreacted gases were removed from the process 
stream beyond the dissolver. Ash and undissolved coal were re- 
moved by filtration from the degassed liquid. Filtrate passed 
through a fired preheater and to a vacuum flash drum. The bottoms 
from the drum, SRC, flowed to a water-cooled stainless steel belt 
and to storage. The SRC process is the only liquefaction pilot facil- 
ity; the industrial-hygiene study should be limited to gasification 
pilot facilities due to the existing work being conducted by Gulf Oil 
Corporation. 


52982 Introducing indigenous coal-water-mix fuels to the 
Philippines: Assessment of project feasibility. Bliss, C.; 
Butcher, T.; Festin, P.M.; Gorden, M.; Kimel, E.A.; Landis, 
E.R. (U.S. Agency for International Development, Wash- 
ington, DC (US)). pp 8-33 of Proceedings of the fifth inter- 
national workshop on coal-liquid fuels technology. Halifax, 
Nova Scotia Canada; Centre for Energy Studies, Technical 
Univ. of Nova Scotia (1986). (CONF-8510471—). 

From 5. international workshop on coal liquid fuels technol- 
ogy; Nova Scotia, Canada (15 Oct 1985). 

Oil-importing developing countries must spend a large por- 
tion of their foreign exchange to pay for oil imports. In most of 
these countries, the impact on economic growth is negative. Limi- 
tation on availability of capital and foreign exchange becomes a 
major constraint in successful implementation of national develop- 
ment plans. The Republic of the Philippines is a case in point. The 
Philippines imports all of its petroleum needs, and substitution of oil 
by indigenous coal or coal-derived fuels is a major national goal. 
Moreover, oil-importing developing countries do not necessarily re- 
ceive the benefits of falling world oil prices. They purchase oil in 
U.S. dollars, and the U.S. dollar is strong against practically all cur- 
rencies. For example, early in 1983 at the time Philippine interest in 
coal-water-mix fuel technology began, a barrel of imported oil cost 
about 250 pesos. Today, this same barrel costs about 560 pesos, 
more than doubling in a two-year period. This dramatic rise in the 
local cost of oil in a short time frame has contributed in large meas- 
ure to the more than doubling of the wholesale price index in the 
Philippines over the same period. Whether or not oil prices resume 
their rise, the negative impact of imported oil on economic growth 
in the developing countries is likely to continue. 


52983 Combustion studies of additive-free coal/water 
fuel. Walkers, A.B.; Butcher, T.; Krishna, C.R.; Sapienza, 
R.S. (Florida Power and Light Co., Juno Beach, FL (US)). 
pp 379-391 of Proceedings of the fifth international work- 
shop on coal-liquid fuels technology. Halifax, Nova Scotia 
Canada; Centre for Energy Studies, Technical Univ. of 
Nova Scotia (1986). (CONF-8510471—). 

From 5. international workshop on coal liquid fuels technol- 
ogy; Nova Scotia, Canada (15 Oct 1985). 

Commercial vendors for coal/water fuel (CWF) are offering 
a fuel product which is not priced cheaply enough to significantly 
penetrate the U.S. electric utility oil-backout fuel market. Recent 
cost analyses have concluded that the economic optimum CWF 
formulation would contain little or no chemical additives which 
add significantly to the cost of commercially offered CWF. It is 
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possible that additive-free CWF’s could reduce the fuel price 
enough to allow CWF to begin to capture the market for oil-back- 
out coal-based fuels in the near-term. This paper presents the results 
of a new study of the combustion of the additive-free CWF in a 
laboratory combustor at Brookhaven National Laboratory (BNL). 
A CWF made using a commercial additive formulation was burned 


in parallel tests to provide a baseline for comparing flame behavior 
and carbon burn-out. ’ 
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REFER ALSO TO CITATION(S) 52948, 52949, 52956, 52960, 52964, 52965, 
53013, 54059 


52984 (CONF-860548—, pp 666-672) Measuring flow 
rate and coal concentration of coal water slurry by ultrasonic 
technique. Yuying, L.; Shengliang, L.; Wei, Z.; Zenghou, L. 
(Institute of Coal Chemistry, Taiyuan (China)). 1986. NTIS, 
PC A 99. Order Number DE88012263/JAW. 

From 8. international symposium on coal slurry fuels prepa- 
ration and utilization; Orlando, FL, USA (27 May 1986). 

Online continuous monitoring coal concentration and flow 
rate of coal water slurry (CWS) is imperative in CWS preparation 
and transportation. These measurements have important signifi- 
cance for CWS preparation, its combustion and heat efficiency, its 
spraying quality and the rheological properties in a transportation 
pipe line. The authors have investigated the measurement of CWS 
flow rate by ultrasonic Doppler effect and that of coal concentra- 
tion in CWS by ultrasonic attenuation. 


52985 (CONF-860548—, pp 691-694) Coal water fuel 
concentration gradient sensor. Mansour, N.A.; Szymanski, 
J.K. (Coal Research Lab., Devon, Alberta (Canada)). 1986. 
NTIS, PC A 99. Order Number DE88012263/JAW. 

From 8. international symposium on coal slurry fuels prepa- 
ration and utilization; Orlando, FL, USA (27 May 1986). 

A novel sensor for monitoring the concentration gradient of 
solids in coal water fuel (CWF) was developed. This sensor em- 
ploys a non-radioactive source and utilizes the interaction between 
electromagnetic waves and the CWF composition. Transmitted 
signal, which is indicative of the interactions, is used as a measure 
of stability of the CWF. The sensor is capable of measuring con- 
centration/structural changes in the CWF. Calibration of the sensor 
is performed, for a given pipe/tube and a given CWF, by changing 
the concentration of the CWF and recording the transmitted signal 
as a function of concentration. This calibration curve is then stored 
in a microcomputer. At any instant, the CWF stability is measured 
by comparing the sensor response to the calibration data stored in 
the microcomputer. To demonstrate the applicability of the tech- 
nique, the sensor is calibrated and some data are presented. This 
sensor can be readily adapted for automation and is easy to use. 
However, instrumentation and procedure details cannot be dis- 
closed at this time as they are included in a recent patent applica- 
tion. Four commonly used stability measurement techniques are 
also discussed in this paper. 


52986 (DOE/PC/70760—T1) Establishment and mainte- 
nance of a coal sample bank and data base: Final report, No- 
vember 6, 1984--April 5, 1988. Davis, A. (Pennsylvania State 
Univ., University Park (USA)). 1988. Contract AC22- 
84PC70760. 39p. NTIS, PC A03/MF AOl. Order Number 
DE88016565/JAW. 

This program had as its objective the collection and mainte- 
nance of a suite of approximately 50 selected coal samples in order 
to provide high-quality coal samples and related compositional data 
to DOE contractors and grantees. The addition of four Alaskan 
coal samples brought the final number of coals in the Sample Bank 
to 54. A minimum of 25 1/2- to 1-pound samples were riffled from 
each sample in the DOE Sample Bank after appropriate composit- 
ing and homogenization. These formed the basic stock for distribu- 
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tion to users. Five of the afore-mentioned subsamples of each coal 
were selected at random for ash, sulfur and moisture determination 
as documentation of equivalency. Analytical results from these de- 
terminations showed acceptable variations in all cases. Sample Bank 
samples were characterized by 14 basic analytical procedures and 
tests, and the data computerized. A series of computer programs 
are available to facilitate inventory control within the Sample Bank 
and to provide a means of maintaining a continuous and searchable 
record of the distribution of samples. 9 refs., 9 tabs. 


52987 (DOE/PC/70782—16) Electron spin mapping of 
coal molecular structure by ENDOR [Electron-Nuclear 
Double Resonance]: Final technical progress report. Belford, 
R.L. (Illinois Univ., Urbana (USA)). 15 Jul 1988. Contract 
FG22-84PC70782. 23p. NTIS, PC A03/MF AOl1; 1; GPO 
Dep. Order Number DE88013131/JAW. 


The primary goal of this project was to investigate organic 
molecular structure in coal using Electron-Nuclear Double Reso- 
nance (ENDOR) spectroscopy. This has been accomplished by 
both cw ENDOR and pulsed Electron Spin Echo (ESE) tech- 
niques. Electron-nuclear hyperfine interactions in the macerals of 
coal have been observed by these spectroscopies, providing infor- 
mation on the types of organic molecular structures that are 
present. Work on model systems that mimic many of the character- 
istics displayed by the organic components of coal have been meas- 
ured in order to develop a better understanding of the theoretical 
and experimental features of such materials. A library of hyperfine 
interactions from molecules like anthracene, perylene, pyrene, coro- 
nene, dibenzothiophene, and thianthrene has been compiled from 
experiments. The theoretical tools needed to analyze this data have 
been developed, and are now being used to make this information 
available to coal researchers. We are using our analyzed data to un- 
derstand the molecular composition of whole coal and separated 
macerals. Results from ESE and pulsed ENDOR measurements on 
coal and separated macerals reveal hyperfine coupling typical of 
conjugated aromatic hydrocarbon and heterocyclic species. Vitrain- 
ite samples give hyperfine data that is also found in the whole coal 
samples from which they were separated. Measurements on whole 
coal show additional coupling, indicating that organic species not 
present in the vitrainite are present in the complete mineral. Studies 
on coal samples subjected to mild thermal treatment (ca. 470K) 
give essentially the same results, while samples heated to more ele- 
vated temperatures give an altered hyperfine pattern not yet under- 
stood. 30 refs., 14 figs., 1 tab. 


52988 (DOE/PC/70792—T7) Guest molecules in coal: 
Final technical report. Narayan, R. (Purdue Univ., Lafay- 
ette, IN (USA)). 1988. Contract FG22-84PC70792. 78p. 
NTIS, PC A05. Order Number DE88005808/JAW. 
Potassium-crown ether was used to gently snip at the ether, 
alkyl and hydrogen bond crosslinks resulting in dismantling the 
coal macromolecular structure at room temperature and atmospher- 
ic pressure. This permitted easy extraction of low molecular weight 
compounds, the so-called guest molecules, which are only partially 
extractable by solvent extraction procedures and permit detailed 
characterization studies to be performed on them. This reaction 
also resulted in obtaining soluble chunks of coal oligomer fragments 
that would be more amenable to detailed chemical and spectrosco- 
pic analysis without recourse to any heat or pressure. After three 
and four consecutive K-CE treatments, 51 and 78% of the coal was 
solubilized into two different THF fractions and an alkali fraction. 
FT-IR studies suggests that the K-CE reaction is releasing the same 
type of coal fragments after each successive K-CE reaction---kind 
of peeling of successive macromolecular layers composed of the 
same or very similar structural units. Further, the K-CE reagent is 
reducing phenolics groups in coal to carbonyls and ethylene/meth- 
ylene linkages are not deemed predominant in this coal. 1H, 1sC 
NMR and tandem mass spectrometry (ms/ms) identified a homolo- 
gous series of alkylnaphthalenes, alkyldihydronaphthalenes, and al- 
kyltetralins with the polymethylene chain extending up to 14 car- 
bons in the THF-1 fraction. It was established that the polymethy- 
lene chains are present as an integral part of the coal macromolecu- 


lar matrix and as trapped molecules (guest molecules) in the coal. 
21 refs., 35 figs., 13 tabs. 
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52989 (DOE/PC/79917—T3) NMR investigation of sup- 
ported metal catalysts for syngas conversion: Quarterly tech- 
nical progress report 3. Murty, A.N. (Grambling State 
Univ., LA (USA). Dept. of Physics). 15 Sep 1988. Contract 
FG22-87PC79917. 8p. NTIS, PC A02/MF AOl. Order 
Number DE88017273/JAW. 

This report describes the work carried out during the Third 
Quarter on the project. We have completed the NMR studies on 
cobalt supported by physical admixture on four different supports 
(Silica, Alumina, Magnesia and Titania) with and without an added 
promoter thoria. NMR data indicates that most of the loaded cobalt 
occurs in large size multidomain particles. We believe that the high 
temperature reduction promoted considerable sintering of cobalt 
particles. Interestingly, the particle growth seems to be largely in 
the FCC phase crystallite species. The FCC cobalt signal in these 
samples was so intense, that all other signals that might occur due 
to fault structures or any possible metal-support interactions could 
get easily masked, if they are relatively weak. Magnetic studies 
were also carried out and saturation magnetization values obtained. 
4 figs., 1 tab. 


52990 (DOE/PC/90504—T7) Configurational diffusion 
of coal macromolecules: Quarterly progress report, June 16, 
1988--September 15, 1988. Guin, J.A.; Curtis, C.W.; Tarrer, 
A.R. (Auburn Univ., AL (USA). Coal Conversion Lab.). 
1988. Contract FG22-86PC90504. 18p. NTIS, PC A03/MF 
A01. Order Number DE88017074/JAW. ‘ 

During this quarter, progress has been made in two areas; (1) 
investigation concerning the effect of pore diameter and membrane 
porosity on the boundary layer resistance and (2) measurement of 
the model compound diffusion coefficients. From the experimental 
results, it was found that the boundary layer resistance was not af- 
fected by the membrance porosity or pore diameter. Based on this 
observation, diffusion coefficients of three paraffinic hydrocarbons 
were measured with Nuclepore{trademark} polycarbonate mem- 
branes having 0.01 um nominal diameter. Diffusion coefficients cal- 
culated from experimental data show fairly good agreement with 
the literature values. Details of the above work have been de- 
scribed in the next section. Next quarter the study will be contin- 
ued to investigate the diffusion coefficients of coal model com- 
pounds. 9 refs., 1 fig., 8 tabs. 





52991 (DOE/PC/90521—T7) Role of porosity in super- 
critical fluid extraction of coal: Technical progress report. 
Bale, H.D. (North Dakota Univ., Grand Forks (USA). 
Dept. of Physics). 15 Sep 1988. Contract FG22-86PC90521. 
llp. NTIS, PC A03/MF AO01. Order Number.DE88017075/ 
JAW. 

Our previous work has concentrated on establishing the 
changes in the pore structure of the coal that are brought on by the 
supercritical extraction, SCE, process. The largest change is, of 
course, the formation of an extensive new micropore structure at a 
high extraction temperature. The key question that we would like 
to address in this report is: To what extent does the new micropore 
structure contribute to the extraction process? Recently we have 
tried to design experiments which would focus more specifically on 
this question. Preliminary results of these studies are discussed in 
this report. 3 figs, 1 tab. 


52992 (ECE-COAL—115) International codification 
system for medium and high rank coals. (United Nations, 
Geneva (Switzerland). Economic Commission for Europe). 
1988. 29p. NTIS (US Sales Only), PC A03. Order Number 
DE88016912/JAW. 

This document introduces and describes a new international 
codification system for medium- and high-rank coals. It has been 
developed by the ECE Coal Committee's Group of Experts on the 
Utilization and Preparation of Solid Fuels, supported by an ad hoc 
meeting of specialists from European and overseas countries to 
assist in characterizing coals involved in the international coal 
trade. The international codification system was adopted by the 
ECE Coal Committee at its eighty-third session, in September 1987 
(ECE/COAL/113, para. 51) and endorsed by the Economic Com- 
mission for Europe at its forty-third session in April 1988 (E/1988/ 
36-E/ECE/1170, decision D (43)). 8 tabs. 
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52993 (EPRI-EA—2867) Comparison of solid wastes 
from coal combustion and pilot coal gasification plants. (Elec- 
tric Power Research Inst., Palo Alto, CA (USA)). Feb 
1983. vp. Oak Ridge National Laboratory, TN (USA). En- 
vironmental Sciences Division. 

Comparisons of the physical and chemical properties of solid 
wastes from coal combustion and gasification processes should 
assist in deciding whether gasification solid wastes can be utilized 
or disposed of in the same manner as combustion solid wastes. In 
this study, solid wastes from a pilot scale (150 Mg/d) entrained 
flow coal gasifier (Combustion Engineering) were compared with 
solid wastes from two conventional coal-fired power plants, a pul- 
verized coal boiler, and a cyclone boiler. All three facilities were 
firing a common feedstock, Pittsburgh seam coal from West Virgin- 
ia. Solid wastes were characterized with respect to composition, 
mineralogy, selected physical properties (e.g. morphology, particle 
size, specific surface area, hydraulic conductivity) and leaching be- 
haviour (batch and column extraction). Slag from the gasifier and 
slag from the cycle boiler were physically and chemically similar, 
both wastes exhibiting low leachability and rates of leaching of in- 
organic toxic constituents. In contrast, combustion fly ash exhibited 
relatively high leachability of certain toxic elements (e.g. Cd). The 
results of this study generally suggest that entrained flow coal gas- 
ification, with char recycle and by-product elemental sulfur recov- 
ery, should not require solid waste management practices different 
from those currently used for coal combustion solid wastes. The ab- 
sence of a fly ash-like waste and production of sulfur in a potential- 
ly marketable form appear to offer environmental advantages over 
conventional coal combustion. 


52994 (NZERDC-P—122) The application of the proper- 
ty prediction programme CIRCOM to some New Zealand 
coals. Clemens, A.H. (Ministry of Energy, Wellington (New 
Zealand)). 1987. 25p. Ministry of Energy, Wellington, New 
Zealand. 

CIRCOM generates predictions for properties of an un- 
known coal by comparing its IR spectrum with those obtained 
from a number of well-characterised coals. CIRCOM predictions 
were of lower quality than standard laboratory measurements with 
the best results being obtained when unknown samples from one 
coalfield were compared with a calibration set of samples evenly 
representative of that field. Under these conditions the 95% confi- 
dence limits associated with the CIRCOM predictions were gener- 
ally between 3 and 10 times wider (depencing on the particular 
property) than those associated with interlaboratory measurements. 
CIRCOM is not a substitute for accurate laboratory measurement, 
but is best suited for use in a quality control situation. 


52995 (PNL—6547) Biodegraded coal analysis: Annual 
report, January 15, 1987-January 15, 1988. Bean, R.M.; 
Wilson, B.W.; Franz, J.A.; Campbell, J.A.; Linehan, J. (Pa- 
cific Northwest Lab., Richland, WA (USA)). Aug 1988. 
Contract AC06-76RL01830. . NTIS, PC A03/MF AOl1. 
Order Number DE88017374/JAW. 

The objective of this project is to develop analytical meth- 
ods for the characterization of coals before and after biodegrada- 
tion by microorganisms, and to investigate methods for determining 
the mechanisms of microbial attack using model compounds. The 
coal characterization work has concentrated on obtaining molecular 
weight data for biosolubilized coals and investigating degraded and 
undegraded coal structure with ™C NMR spectroscopy. Some 
effort was also spent on investigating biodegraded coal structure 
through selective degradation techniques; this will be a major 
thrust of our work in FY 1988. The work with model compounds 
is concerned with determining the intermediate products of micro- 
bial decomposition, so that the mechanisms of microbial attack can 
be elucidated and placed in the context of coal structure. For FY 
1988, this task will be expanded to include the measurement of rate 
of the enzymatic attack on coal-like model compounds. 14 refs., 9 
figs., 9 tabs. 


52996 (TNO-HMT—87-186) Characterization of AFBB 
residual matter. Mulder, E.; Gerritsen, R. (Hoofdgroep 
Maatschappelijke Technologie TNO, Apeldoorn (Nether- 
lands)). Jul 1987. 71p. (In Dutch). Hoofdgroep Maatschap- 
pelijke Technologie TNO, P.O. Box 342, 7300 AH Apel- 
doorn, Netherlands. 
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Within the framework of the Dutch national coal research 
program (NOK) the project ‘Characterization of fluid-bed ashes on 
physical and chemical properties and leaching behaviour’ is carried 
out, by order of the ‘Stichting Projectbeheerbureau Energieonder- 
zoek’. To get a picture of the properties of AFBB-residues, as they 
will be produced (in larger quantities) in the future has been the 
aim of this project. Moreover the characterization results can be 
used in research where AFBB-residues are used as secondary ele- 
ments in building materials. Fifteen residues, ten fly ashes and five 
bed ashes, have been partially characterized. This means that they 
are chemically analyzed on main elements and that the following 
physical properties have been determined: specific density, bulk 
density and particle size distribution. Of these fifteen residues, six 
are chosen to be characterized more extensively. Of these six resi- 
dues, in addition to the properties already mentioned, the bitume- 
number and the specific area are determined and at the same time 
raster electron microscopical exposures are taken. Besides, these 
ashes are analyzed chemically for trace elements, and the availabil- 
ity of these elements is examined. The leaching behavior of two fly 
ashes and of one bed ash is examined more extensively by carrying 
out the complete standard leaching test, as recommended by the 
SOSUV working group. Finally, the determined chemical composi- 
tions of the ashes are used to validate a simple mathematical model 
of the AFBB. 33 figs., 11 refs., 14 tabs. 


0108 Waste Management 


REFER ALSO TO CITATION(S) 52963, 52969, 52993, 53005, 53018, 53030, 
53554, 53555, 53559, 53569, 53570, 53584, 53585, 53586, 54105, 54832 


52997 (DOE/OR/21400—H9-Vol.1) Utility FGD [flue 

desulfurization] survey, January--December 1986: Cate- 
gorical summaries of FGD systems: Volume 1. Melia, M.T.; 
McKibben, R.S.; Jones, F.M. (Oak Ridge National Lab., 
TN (USA); PEI Associates, Inc., Cincinnati, OH (USA)). 
Apr 1988. Contract AC05-840R21400. 458p. NTIS, PC 
A20; 3; GPO Dep. Order Number DE88016715/JAW. 

The Utility FGD Survey report, which is generated by a 
computerized data base management system, represents a survey of 
operational and planned domestic utility flue gas desulfurizaiton 
(FGD) systems. It summarized information contributed by the utili- 
ty industry, system and equipment suppliers, system designers, re- 
search organizations, and regulatory agencies. The data cover 
system design, fuel characteristics, operating history, and actual 
system performance. Also included is a unit-by-unit discussion of 
problems and solutions associated with the boilers, scrubbers, and 
FGD systems. The development status (operational, under con- 
struction, or in the planning stages), system supplier, process, waste 
disposal practice, and regulatory class are tabulated alphabetically 
by utility company. Simplified process flow diagrams of FGD sys- 
tems, definitions, and a glossary of terms are attached to the report. 
Current data for domestic FGD systems show 144 systems in oper- 
ation, 7 systems under construction, and 52 systems planned. The 
current total FGD-controlled capacity in the United States is 
62,824 MW. This document, Volume 1, presents categorical sum- 
maries of FGD systems. 


52998 (DOE/PC/60801—T7) Combustion of calcium ex- 

coal: Final report. Gavalas, G.R.; Flagan, R.C. 
(California Inst. of Tech., Pasadena (USA)). Nov 1987. 
Contract FG22-83PC60801. 42p. NTIS, PC A03/MF A011; 
1; GPO Dep. Order Number DE88016558/JAW. 

A study was conducted to develop techniques of introducing 
calcium into the porous structure of coal and investigate the com- 
bustion behavior of the coal containing the calcium additive at tem- 
peratures typical of pulverized combustion. The two issues of pri- 
mary interest were sulfur retention in the ash residue and combus- 
tion rates. The bulk of the work was carried out with coals: an In- 
diana HVB coal and a Texas lignite. Three other coals and two 
synthetic chars were also employed in certain parts of the work. 4 
refs., 9 figs., 1 tab. 
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52999 (EPRI-EA—4740) Round-robin evaluation of regu- 
latory extraction methods for solid wastes. (Electric Power 
Research Inst., Palo Alto, CA (USA)). Dec 1986. vp. 
ETHURA, Grants Pass, Oregon (USA). 

This report presents the results of a round-robin study that 
was designed to evaluate the reproducibility of the recently pro- 
posed Toxic Characteristics Leaching Procedure (TCLP). TCLP 
was developed to provide a leaching procedure that was more reli- 
able than the Extraction Procedure (EP) currently in use. This 
study also compared the results of the TCLP with the EP. Three 
fly ash samples, two bottom ash samples and two flue gas desulfuri- 
zation (FGD) sludges from coal fired power plants were used for 
extraction by the two procedures. The chemical concentration data 
obtained during this study were subjected to a components of vari- 
ance analysis that was based upon a split-plot design and used a 
maximum likelihood estimation method. The estimated variance 
components differ among the combinations of wastes, elements and 
analysis methods. In general the TCLP appears to be more influ- 
enced by the analytical laboratory than does the EP which showed 
a higher component of variance for extracting laboratory. Compari- 
sons between the two methods indicated that the ratio of the mean 
concentrations of the chemicals extracted by the TCLP to the 
mean concentrations of the chemicals extracted by the EP fell 
within the range 0.8 to 1.2 approximately 60% of the time. Fifteen 
percent of the ratios were greater than 2. Eighty three percent of 
the time the TCLP concentrations were equal to or greater than 
the EP concentrations. The main benefits of the TCLP appear to 
be that it provides better reproducibility of the extractions, in the 
ease of operation in the laboratory and in reduced costs for extrac- 
tions of the on-volatile components of the wastes. One of the major 
savings of time is in the reduced amount of time that the operator 
must observe the extraction. Due to impurities present in the glass 
fiber filters, the TCLP extracts can yield elevated concentrations of 
some elements. Corrections based upon procedural blanks could al- 
leviate this bias in most cases. 


53000 (EUR—11227-EN, pp 107-114) Technical meas- 
ures for the protection of the environment. Spoelstra, R.W.; 
Stork, J.; Verlaat, P.M. van T. (Nederlandse Energie 
Ontwikkelings Maatschappij (NEOM), Sittard). 1988. (In 
English). Commission of the European Communities, Lux- 
embourg. (CONF-8706346—). 

From Symposium on coal in the heat market; Berlin, F.R. 
Germany (22 Jun 1987). 

This synoptic report summarizes papers from a number of 
European countries. Processes being developed to limit SO2 and 
NO/sub x/ emissions from grate-firing and pulverized coal burners 
and boilers are discussed. The use of multi cyclones, baghouses and 
electrostatic precipitators for controlling particulate emissions is 
also considered as is the utilization of coal combustion residues, eg. 
fly ash. 2 figs., 2 tabs. 


53001 (NP—8770396) Investigations relative to the 
dumping of brown coal ashes. Kayser, R.; Meseck, H.; 
Roesch, A.; Hermannns, R. (Technische Univ. Braunsch- 
weig (Germany, F.R.). Inst. fuer Grundbau und Bodenme- 
chanik). 1986. 128p. (In German). NTIS (US Sales Only), 
PC A07. Order Number DE88770396/JAW. 

A test polder was prepared to study the environmental pol- 
lution resulting from the dumping of ash to which excess water had 
been added. The test programme comprised the following three 
Stages: the operational stage (dumping), the intermediate stage (be- 
haviour in case of a lowered ground water level and influence of 
natural weather conditions), and the long-term stage or final stage 
after the rise of the ground water level. Corollary tests comprised 
chemical analyses in the different stages, measurements of the quan- 
tity of ash, of the water added and the water leaking away, water 
analyses, measurements of the pH value, measurements of conduc- 
tivity. Analyses in situ were completed by laboratory tests. After 
the time needed by the ash to set after dumping, pore formation, 
leaching behaviour, crack formation, crystallization, final solidity, 
and permeability characteristics were investigated. 
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53002 (ORNL/M—463, pp 427-429) Anaerobic microbi- 
al dissolution of toxic metals from energy residues. Francis, 
A.J.; Dodge, C.J. (Brookhaven National Lab., Upton, NY 
(USA)). 1987. CEP Consultants, Ltd., 26 Albany St., Edin- 
burgh EH1 3QH, UK. Order Number T188006131/JAW. 
(CONF-870937— Vol. 1). 

From 6. international conference on heavy metals in the en- 
vironment; New Orleans, LA, USA (15 Sep 1987). 

Microbial dissolution of toxic metals from coal beneficiation 
residues was studied under aerobic and anaerobic conditions. Aero- 
bically, native autotrophic bacteria solubilized varying amounts of 
As, Cr, Cu, Mn, Ni, Pb and Zn. Dissolution of the above metals 
was increased by severalfold when inorganic nutrients N and P 
were supplemented. Under anaerobic conditions native anaerobic 
bacteria solubilized significant amounts of Fe, Cr, and Mn when 
amended with carbon and nitrogen. Selective chemical extraction 
analyses of coal residues indicate the association of most trace 
metals with pyrite, Fe-oxide, and a soluble phase, possible ferric 
sulfate. These results indicate the predominant mechanisms of mi- 
crobial dissolution of metals from coal residues under aerobic con- 
ditions is due to direct bacterial reduction of iron and manganese 
oxides and release of trace metals coprecipitated with the oxides. 


53003 (PB—88-220710/XAB) Recycle of modified fly ash 
from furnace sorbent injection. Report for June 1987-Febru- 
ary 1988. Kresovich, N.; Kaplan, N.; Stokes, E.A.; Clark, 
C.C.; Dahlin, R.S. (Southern Research Inst., Birmingham, 
AL (USA)). Jun 1988. 20p. NTIS, PC A03/MF AO1. 

This paper discusses technical and economic studies to assess 
the impact of recycle on the furnace sorbent-injection process. Le- 
velized costs of various recycle schemes were compared to baseline 
(non-recycle) costs using the EPA LIMB Cost Model and the 
LIMB Recycle Model. Laboratory and pilot-scale tests were per- 
formed to evaluate the technical feasibility of the recycle schemes. 
Use of recycle to enable replacement of expensive hydrated-lime 
sorbent with limestone suggested possible savings of 21% in 15-year 
levelized costs per ton of SO2 removed. The process may not be 
feasible, however, due to sorbent disintegration. Recycle with 
quicklime and hydrated lime as sorbents gave projected savings of 
up to $79 and $127 per ton of SO. removed, respectively. Pilot- 
scale studies showed that 78-90% hydration of unused sorbent 
could be achieved in 30-263 minutes. Of the separation processes in- 
vestigated, only cyclonic separation and steam elutriation were 
found to be feasible. 
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53004 (CRIEPI-U—87026) Optimum temperature-rise of 
passing through condenser and marine environmental effect 
with reduction of cooling water rate. Katano, N. (Central Re- 
search Inst. of Electric Power Industry, Tokyo (Japan)). 
1987. vp. (In Japanese). Central Research Institute of Elec- 
tric Power Industry, Tokyo, Japan. 

The temperature rise of water passing through a condenser 
in a fossil-fuel or a nuclear power plant is restricted to 7 C in 
Japan. But, the background is not clear. In this report, to propose 
the rational temperature rise according to marine environment con- 
ditions, the optimum temperature rise based on cost estimation is in- 
vestigated. The variation of the entrainment region and the temper- 
ature-rise region with the decrease in cooling water rate is also dis- 
cussed. The following results were obtained: (1) in a coal-fired 
power plant of 1,000 MW, the temperature rises at a minimum cost 
are 12.8 C and 8.2 C in the case of design temperatures of 15 C and 
22 C, respectively; (2) the entrainment region of fish-eggs with the 
change of intake rate at the inner sea and the outer sea decrease in 
proportion to the intake rate; and (3) the temperature-rise region in- 
creases at near-field, and decreases slightly at far-field except in the 
outer sea where the coastal current is predominant. 
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53005 (EPRI-EA—5322-SR) Solid-waste environmental 
studies (SWES): description, status, and available results. 
(Electric Power Research Inst., Palo Alto, CA (USA)). 
Aug 1987. vp. EPRI, Palo Alto, CA (USA). 

This report presents the description and status of ongoing re- 
search and available results from the Solid Waste Environmental 
Studies (SWES) research project organized by research area. 
SWES is a multiyear, multifaceted research project aimed at devel- 
oping, validating and delivering methods and information to accu- 
rately assess ground water quality changes. The focus of SWES re- 
search is on inorganic chemicals from utility industry solid waste 
disposal facilities. The products of the SWES project are diverse 
ranging from data and evaluations to complex hydrogeochemical 
models and validated prediction methods. Each section in this 
report covers specific objectives of the research area, including 
how the research is being conducted, what has been completed, 
what information is currently available, and what is the remaining 
and planned research. Research areas discussed are: 1) Leaching 
Chemistry Studies, 2) Chemical Attenuation Studies, 3) Subsurface 
Transport Studies, 4) Geohydrochemical Models Evaluation and 
Interim Development, 5) Field Sampling Methods Evaluation and 
Improvement, 6) Development of improved geohydrochemical 
models, and 7) Field validation of prediction methods. 


53006 (NP—8770412) Total condensing of quench steam 
by EBV-coke quenching system. Final report. Redlich, R. 
(Eschweiler Bergwerks-Verein A.G., Herzogenrath (Ger- 
many, F.R.); Umweltbundesamt, Berlin (Germany, F.R.)). 
Dec 1984. 259p. (In German). NTIS (US Sales Only), PC 
A12. Order Number DE88770412/JAW. 

In the conventional coke quenching process the quench 
steam with all its emissions is led into the atmosphere. The included 
energy is lost. Using the coke dry-quenching process, emissions are 
avoided and the included energy is extracted, but capital expendi- 
ture and costs of repairs are high for such plant, which needs much 
space, too. The EBV quenching process being used at the Erin 
coking plant since 1974, allows to avoid the emissions of coke 
quenching and to extract the included energy, at relatively low 
capital expenditure and only small space requirements. In a pilot 
plant it was determined what problems could occur in view of a 
future manufacturing plant. The aim of the project was reached: In 
a corresponding manufacturing plant the energy of the quench 
steam can partly be extracted and emissions can be avoided com- 
pletely. (orig.) With 5 tabs., 33 figs. 


53007 pa han pp 377-379) ae the envi- 
ronmental significance of trace elements in 
waste materials. Hutton, M.; Wadge, A. (MARC. London 
(United Kingdom)). 1987. CEP Consultants, Ltd., 26 
Albany St., Edinburgh EH! 3QH, UK. Order Number 
T1I88006131/JAW. (CONF-870937—Vol.1). 

From 6. international conference on heavy metals in the en- 
vironment; New Orleans, LA, USA (15 Sep 1987). 

Three approaches were used to assess trace element mobility 
in fly ashes produced by coal combustion and refuse incineration; a 
leaching test, determining the chemical speciation (As, Se) or chem- 
ical forms (Cd, PB) and a plant uptake study. Se displayed the 
greatest leachability in both ash types, despite being present at low 
concentrations. An extraction procedure indicated that Cd and Pb 
in coal ash were mainly present in the residual fraction while in 
refuse ash these elements were associated with the exchangeable 
fraction. Water-soluble extracts of coal ash contained As exclusive- 
ly as As(V). Se was present largely as Se(IV) in extracts of both 
ashes. Plant uptake data revealed pronounced Se availability from 
both ashes while the availability of Cd and Pb was similar to con- 
trol soils. 


53008 (ORNL/M—463, pp 430-432) Uptake of heavy 
dredged material 


metals from contaminated used to restore 
acid mine spoil. Rhett, R.G.; Stafford, E.A.; Pikul, PJ. 
(Army Engineers Waterways Experiment Station, Vicks- 
burg, MS (USA)). 1987. CEP Consultants, Ltd., 26 Albany 
St., Edinburgh EH1 3QH, UK. Order Number T188006131/ 
JAW. (CONF-870937—Vol.1). 

From 6. international conference on heavy metals in the en- 
vironment; New Orleans, LA, USA (15 Sep 1987). 
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The initial objective of the reclamation effort was the abate- 
ment of erosion and acid drainage from exposed pyritic overbur- 
dens. In this demonstration, the topography of the spoil ridges was 
re-contoured and dredged material used as a substrate for vegeta- 
tional development. The presence of toxic metals in the dredged 
material at the Ottawa demonstration site appeared to have little 
direct effect on the plant community. Both of the dominant grasses 
in the demonstration plots contained negligible tissue levels of 
heavy metals when analyzed. Earthworm bioassay procedures con- 
ducted under controlled conditions and screening tests conducted 
in the field did indicate areas of potential concern e.g. a potential 
route of bioaccumulation of Cd by the earthworms. The presence 
of earthworm species which feed in the leaf litter zone could allow 
significant flow of Cd from dredged material through the earth- 
worm to predators. This route of contaminant movement has been 
verified in the field at the Ottawa demonstration site. 


0120 Mining 


REFER ALSO TO CITATION(S) 53047, 53049, 53050 


53009 (GAO/PEMD—88-17) Surface mining: Cost and 
availability of reclamation bonds. (General Accounting 
Office, Washington, DC (USA). Program Evaluation and 
Methodology Div.). 1988. 61p. General Accounting Office, 
PO Box 6015, Gaithersburg, MD 20877. 

The bonds required of surface coal mine operators to cover 
the possible costs of redressing environmental damage have become 
unavailable or excessively costly. Without such bonds or similar fi- 
nancial mechanisms, coal mining would necessarily be curtailed. 
Thus, some operators have turned to other financial mechanisms al- 
lowable under the law, but these impose a heavier drain on assets 
than uncollateralized bonds. Reclamation bonds, whose premiums 
have consistently exceeded losses and expenses, have been one of 
the more profitable property/casualty insurance lines. Members of 
the surety industry, however, feel that the uncertainties created by 
economic conditions in the coal market and the extended liability 
period under the law now make underwriting reclamation bonds an 
unattractive prospect. 
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REFER ALSO TO CITATION(S) 52947, 52951, 52953, 52954, 52984, 53033, 
53038, 53051, 53554, 53556 


53010 (CONF-860548—, pp 599-614) Equipment per- 
formance and hydraulics data from phase II testing of coal 
water mixtures. Shih, C.C.; Meyers, R.A.; Motley, E.P.; 
Jones, J.F.; Lim, W.Y. (TRW Applied Technology Div., 
Redondo Beach, CA (USA)). 1986. NTIS, PC A 99. Order 
Number DE88012263/JAW. 

From 8. international symposium on coal slurry fuels prepa- 
ration and utilization; Orlando, FL, USA (27 May 1986). 

The objective of the TRW project is to generate a data base 
for equipment selection and design of the boiler front end fuel de- 
livery system for new CWM installations and for retrofits of exist- 
ing fuel oil furnaces to CWMs. The project involves evaluating the 
performance of pumps and other plant equipment, pipes, fittings, 
valves, and instruments with CWMs supplied by several commer- 
cial vendors. The project also includes an evaluation of CWM cor- 
rosive and erosive properties, and the correlation of measured 
CWM physical and rheological properties with observed hydraulic 
behavior in pipes and fittings. The TRW project is divided into two 
test phases. The Phase I screening tests were performed using five 
CWMs in order to obtain hydraulic data, to evaluate CWM degra- 
dation, and to eliminate from subsequent testing any defective or 
unsuitable equipment, instrumentation and control components. 
Phase II, long-term equipment performance testing, involved 2000 
hours of continuous operation with a selected CWM to acquire 
data te evaluate the long-term performance of equipment that per- 
formed acceptably in the in the screening tests. The results from 
Phase I testing have been reported in an earlier paper. This paper 
presents the results from Phase II testing at the TRW CWM test 
facility. 
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53011 (CONF-860548—, pp 632-644) Process design, 
cost, and fuel characterization for the utilization of coal-water 
fuels. Rossmeissl, N.P.; Carlton, C.H.; Dussia, P.S. (Atlantic 
Research Corp., Alexandria, VA (USA)). 1986. NTIS, PC 
A 99. Order Number DE88012263/JAW. 

From 8. international symposium on coal slurry fuels prepa- 
ration and utilization; Orlando, FL, USA (27 May 1986). 

Coal-Water Fuel (CWF) is an alternative fuel that has been 
brought to a state of technical readiness to replace premium fuels 
fired in boilers and process heaters. CWF is comprised of (60-75%) 
pulverized coal, (25-40%) water and (.5-1.0%) additives. Coal- 
water fuels are more complex than ordinary fuel oils because of the 
chemical and physical changes that can occur in the fuels. Each 
CWF manufacturer has its own proprietary process, which includes 
particle size distributions, viscosity reduction agents, and stabilizers. 
Some of the processing steps and additive amounts will vary due to 
changes in the surface chemistry or maceral content of the coals. If 
the user handles the fuel within the manufacturer’s guidelines, the 
fuel will have similar characteristics to oil; but if the fuel system is 
not designed correctly, fuel storage, pumping and combustion prob- 
lems may result. The subject matter of this paper is a 
manufacturer's perspective of CWF requirements for proper stor- 
age, pumping and handling, transportation, and atomization. Each 
of the parameters is discussed with respect to different slurry char- 
acteristics. The capital costs of the systems which can be utilized 
for different applications are presented. 


53012 (CONF-860548—, pp 646-665) Hydraulic develop- 
ment of centrifugal pumps for coal slurry service. Kasztejna, 
P.J.; Cooper, P.; Lee, S. (Ingersoll-Rand Co., Phillipsburg, 
NJ (USA)). 1986. NTIS, PC A 99. Order Number 
DE88012263/JAW. 

From 8. international symposium on coal slurry fuels prepa- 
ration and utilization; Orlando, FL, USA (27 May 1986). 

Hydraulic design improvements, systematically studied 
through extensive comparative testing using a small-scale test rig, 
were applied to a prototype coal slurry pump. The prototype pump 
was then comparatively wear tested at the same head/capacity con- 
ditions with an existing commercial coal liquefaction slurry pump. 
The prototype pump showed uniform wear that was substantially 
less than that of the commercial pump, which sufféred from exten- 
sive localized wear as well as general wear. The results of this pro- 
gram indicate that smaller, more efficient, higher specific speed 
pumps can be utilized for future full scale coal plants; rather than 
those that would be specified by scaling-up from current pilot plant 
experience. 


53013 (CONF-860548—, pp 864-877) Pilot plant test of 
CWM transportation at WACOTEC in 1985. Ishihara, T.; 
Takahashi, K.; Tanaka, E.; Nakabayashi, Y. (Nippon Steel 
Corp., Sagamihara City (Japan)). 1986. NTIS, PC A 99. 
Order Number DE88012263/JAW. 

From 8. international symposium on coal slurry fuels prepa- 
ration and utilization; Orlando, FL, USA (27 May 1986). 

The total system pilot plant tests for C.W.M. have been per- 
formed by E.P.D.C. (Electric Power Development Co., Ltd.) and 
several Japanese plant manufacturers as a national project at WA- 
COTEC (Wakamatsu Coal Utilization Technology Research 
Center). As one part of this activity, the pilot plant tests for slurry 
pipeline transportation have been promoted. The aim of these tests 
is to establish the pipeline transportation system of C.W.M., and in 
the fiscal year of 1985, experiments were performed for the purpose 
of grasping the fluidity characteristics of C.W.M. during transporta- 
tion and also of comparing the performance of pumps of various 
types. The tests are roughly divided into four items. The pressure 
loss test is to clarify how the pressure loss changes when the flow 
condition or slurry are varied. In the restarting test, slurry is left in 
the pump and piping for a couple of days to check whether restart 
is possible or not thereafter. The long-term circulating test is to de- 
termine the change in slurry properties when it is circulated in 
loops for long hours as a simulation of its long distance transporta- 
tion. And the pump characteristics test is to grasp the C.W.M. 
transportation characteristics of three different type pumps. 
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53014 (CONF-860548—, pp 879-889) Stability test of 
CWM at ship motion during ocean transportation. Itai, M.; 
Kato, Y.; Soma, H.; Nagata, K. (Mitsui Engineering & Ship- 
building Co., Ltd., Tokyo (Japan)). 1986. NTIS, PC A 99. 
Order Number DE88012263/JAW. 

From 8. international symposium on coal slurry fuels prepa- 
ration and utilization; Orlando, FL, USA (27 May 1986). 

In order to evaluate and predict CWM behavior during 
ocean transportation and to study the basic concept of ship trans- 
portation technology of CWM slurry, a serial test program named 
Ship Transportation Test is being carried out at the Electric Power 
Development Co., Ltd. (EPDC) Wakamatsu Coal Utilization Tech- 
nology Center (WACOTEC). A test tank, 1/60 scale of an antici- 
pated model ship, filled with test CWM< slurry, was activated by 
using an electro-hydraulic ship motion simulators which simulates 
ship motion. Preliminary results are as follows. (1) CWM was 
stable when subjected to high frequency vibration and low dis- 
placement amplitude. These conditions simulate hull vibration 
caused mainly by propeller motion. (2) CWM was also stable when 
subjected to low frequency motion, which simulate hull movement 
such as heaving, pitching and rolling. However, for the rolling 
motion having relatively low amplitude sediment was generated. It 
was 1-11% of the depth of the initially loaded CWM, after a 3 day 
test. (3) There was some relation between the quantity of the sedi- 
ment and the yield stress of CWM. In order to carry out stability 
tests, to study scale effects, and unloading tests, to establish design 
concepts for CWM carrier, a larger scale tank will be used in tests 
scheduled for May, 1986. 


53015 (CONF-8705319—Summ., pp vv) Experience 
gained with coal bunkers and coal metering hoppers. Meyer, 
H.J. 1987. (In German). NTIS (US Sales Only), PC A07. 
Order Number DE88770399/JAW. 

From VGB technical meeting on coal firing installations; 
Saarbruecken, F.R. Germany (8 May 1987). 

The paper focusses on conveyor systems used for transport- 
ing raw coal from bunkers in large-scale power plants. The author 
demonstrates apron conveyors, scraper conveyors and their applica- 
tions and discusses various problems of bunker storage of coal like 
compaction of bulk material, poor flow properties of black coal, 
materials for bunker side walls, angle of inclination of bunker side 
walls, design and dimensioning of geometric internals. (HAG). 


53016 (DOE/PC/90956—T6) Advanced instrumentation 
for local measurement of gas-solid suspension flows: Quarter- 
ly technical progress report No. 7, May 1, 1988--July 31, 
1988. Ling, S.C.; Pao, H.P. (Catholic Univ. of America, 
Washington, DC. Dept. of Civil Engineering). 1988. Con- 
tract FG22-86PC90956. 8p. NTIS, PC A02/MF A0O1. Order 
Number DE88017087/JAW. 

The study of gas-solid suspension flow is being conducted in 
two parts: the lifting of heavy particles from the flow boundary by 
micro-hairpin vortices and the design of an optical instrument to in- 
vestigate the characteristics of turbulent flows has particle-size con- 
centrations. The study of micro-hairpin vortices is based on the ob- 
servation of these vortices in a cavitation water-tunnel. The micro- 
vortices exist within the laminar and intermediate sublayer of the 
turbulent flow field where the velocity gradient is most intense. 
These vortices are believed to be the major production source of 
turbulence which are also responsible for the picking up of heavy 
solid particles from the flow boundary at the bottom of the pipe. 
However, this important transport mechanism near the bottom 
boundary was not taken into account in all previous theories of 
solid transport. It is hoped that this work will provide a more basic 
understanding on the mechanics of solid transport. Our major re- 
search effort in this quarter has been concentrated on the construc- 
tion of the experimental test-setup and the development of an opti- 
cal particle-size and concentration detector. The optical detector 
also provides the information on flow characteristics. The construc- 
tion of the test-setup has been completed. The development of the 
optical particle detector is nearly completed. 1 ref. 
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REFER ALSO TO CITATION(S) 52947, 52951, 52952, 52953, 52954, 52958, 
wae tee 53011, 53042, 53043, 53051, 53553, 53554, 53555, 53556, 53558, 


53017 (CONF-860548—, pp 558-567) Experiment of new 
complex pre-combustor of S. Cao, X.; Huang, Z.; Xie, 
M.; Lue, D.; Gong, B.; Wang, Y. Cen, K. (Zhejiang Univ., 
Hang Zhou (China)). 1986. NTIS, PC A 99. Order Number 
DE88012263/JAW. 

From 8. international symposium on coal slurry fuels prepa- 
ration and utilization; Orlando, FL, USA (27 May 1986). 

To avoid or to make the least derating when firing CWS, 
the authors have conceived a plan to attach a vertical complex pre- 
combustor to the front of the original oil-fired boiler. By this means 
the ignition and combustion are intensified in the precombustor, 
and the presence of high-heat-rate combustion reduces the derating. 
From the precombustor, a portion of fly ash may be removed to 
reduce the burden in the rear. At the bottom of the original oil 
fired boiler are introduced several special air jets to raise the 
sunken particulates which are reburned thereafter. When burned 
out, they are exhausted along with the flue gas. The above meas- 
ures are taken to solve the problem of ash-disposal. After one year’s 
effort and repeated tests the experimental results have been 
achieved in the Combustion Laboratory. 


53018 (CONF-860548—, pp 568-576) Design and oper- 
ation of a 10 t/h steam boiler with CWS - FBC technology. 
Cen, K.; Huang, G.; Ni, M.; Xiang, Q.; Luo, Z. (Zhejiang 
Univ., Hangzhou (China)). 1986. NTIS, PC A 99. Order 
Number DE88012263/JAW. 

From 8. international symposium on coal slurry fuels prepa- 
ration and utilization; Orlando, FL, USA (27 May 1986). 

This paper reports the structure of a 10 t/h fluidized bed 
boiler for coal washery tailings combustion which has been set in 
Yong Rong Coal Mine Power Station and presents some operating 
experience. CWS-FBC technology provided by Zhejiang Universi- 
ty, ie. using bed materials with high density and non-overflow, 
non-ash drainage operating, has been successfully applied to the 
combustion of coal-washery tailings from Yong Rong Coal washing 
plant. Industrial experiments show that washery tailings with water 
content 27-30% can be burned in fluidized bed without any addi- 
tive combustible. Combustion efficiency as high as 95.4% can be 
achieved. NO/sub x/ SO: and dust concentration in exhausted gas 
are satisfied within the national standards. The 10 t/h fluidized bed 
boiler which is introduced in this paper is a successful try for com- 
mercialization of fluidized bed combustion of coal washery tailings. 


53019 (CONF-860548—, pp 577-589) Coal-water mixture 
combustion tests using oxygen-enriched air. Fu, Y.C.; Bellas, 
G.T.; Wieczenski, D.E.; Joubert, J.I.; Walbert, G.F. 1986. 
NTIS, PC A 99. Order Number DE88012263/JAW. 

From 8. international symposium on coal slurry fuels prepa- 
ration and utilization; Orlando, FL, USA (27 May 1986). 

Coal-water mixture (CWM) combustion tests using oxygen- 
enriched air were conducted in an oil-designed 700-hp watertube 
boiler using a bituminous CWM and an anthracite CWM. The test 
data indicated that the use of oxygen-enriched air increased carbon 
burnout, reduced fly ash emissions, and reduced combustion air 
preheat requirements. The boiler efficiency increased owing to re- 
duced flue gas heat losses. With bituminous CWM, the improve- 
ment in boiler performance compared to a test without oxygen en- 
richment was significant when using only 2-3% enrichment of air 
(23-24 volume percent oxygen). With anthracite CWM, stable com- 
bustion required high-temperature preheated combustion air and a 
natural gas assist; oxygen enrichment reduced required preheat tem- 
perature and natural gas support, but further testing is needed to 
optimize burner-operating parameters, eliminate natural gas support, 
and improve anthracite CWM combustion characteristics. 7 refer- 
ences, 6 figures, 7 tables. 


53020 (CONF-860548—, pp 590-598) Development of a 
fluidized bed combustion system for the utilization of Turkish 
lignites and oil shales. Ekinci, E.; Tolay, M.; Yardim, M.F.; 
Oezil, E. (1.T.Ue., Istanbul (Turkey)). 1986. NTIS, PC A 
99. Order Number DE88012263/JAW. 
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From 8. international symposium on coal slurry fuels prepa- 
ration and utilization; Orlando, FL, USA (27 May 1986). 

The existing 7.5 billion tons of lignite and 5 billion tons of 
oil shale deposits are potential air pollution sources for Turkey. The 
low calorific value, high ash and sulfur contents of these fuels 
render fluidized bed combustion technology a highly promising uti- 
lization method. However, most of the existing world-wide fluid- 
ized bed combustion experience is based on bituminous coals, the 
combustion behavior of which tends to be significantly different 
than that of Turkish lignites and oil shales. This fact should be 
given due consideration in the design and development work on 
fluidized bed combustion systems if this technology is to be imple- 
mented successfully in Turkey. In this paper, potential problems 
areas associated with the design and development of Fluidized Bed 
Combustion systems suitable for Turkish lignites and oil shales are 
identified and briefly explained together with relevant data com- 
piled during research work in progress. Based on these consider- 
ations and available data, a fluidized bed combustion system with a 
nominal capacity of 418.000-627.000 kJ/h for producing hot water 
has been designed and constructed at Istanbul Technical University. 
The essential features of this system which has built in flexibility to 
burn a wide range of different lignites and oil shales are also pre- 
sented. 19 references, 5 tables. 


53021 (CONF-860548—, pp 675-689) Boiler and steam 
generator zone analyses applications. Bauer, F.W.; Traub, 
J.W. (Stone & Webster Engineering Corp., Cherry Hill, NJ 
(USA)). 1986. NTIS, PC A 99. Order Number 
DE88012263/JAW. 

From 8. international symposium on coal slurry fuels prepa- 
ration and utilization; Orlando, FL, USA (27 May 1986). 

Computerized loop circuit zone analysis calculations done on 
a personal computer have been developed to estimate the furnace 
exit gas temperature (FEGT) of boilers of various designs, deter- 
mine the particle burning retention time in a furnace, and determine 
the effects of firing fuel in a boiler designed for a different fuel. 
The calculation methods used have been simplified for engineering 
application to evaluate many variables. These simplified calcula- 
tions are intended to provide the intelligence needed to reduce vari- 
ables to a manageable few in the early stages of boiler conversion 
or upgrading study work and are not intended to replace the actual 
conversion work performed by manufacturers. Furthermore, they 
can be modified by incorporating the various amounts of slagging 
deposits on boiler walls in order to determine the effect of boiler 
cleanliness on performance. Characteristics of the fuel specifications 
can also be varied, as well as the degree of atomization, the flame 
shape, and the amount of excess air, permitting the flexibility neces- 
sary to optimize alternative solutions. Applied to recent studies and 
checked in field-firing of fuel combinations, the analytical methods 
provide a high confidence factor for their application. 27 refer- 
ences, 9 figures. 


53022 (CONF-860548—, pp 696-705) Commercial CWF 
burner demonstration at Combustion Engineering. Rini, M.J.; 
Donais, R.E.; Marion, J.L. (Combustion Engineering Inc., 
Windsor, CT (USA)). 1986. NTIS, PC A 99. Order Number 
DE88012263/JAW. 

From 8. international symposium on coal slurry fuels prepa- 
ration and utilization; Orlando, FL, USA (27 May 1986). 

In 1985, EPRI undertook the sponsorship of a commercial 
scale 100 x 10° Btu/hr CWF burner demonstration program involv- 
ing four major boiler manufacturers. The objective of this program 
was to demonstrate for at least 100 hours the availability and per- 
formance of commercially practical burners designed to fire CWF 
in oil designed utility boilers. Specific performance goals for all 
participants in this program were chosen. These performance tar- 
gets are shown. Under this program, EPRI allowed the participants 
to burn approximately 1/2 of the program fuel requirements with a 
CWF of their choice, complementing a baseline CWF common to 
all four participating manufacturers. C-E elected to fire a CWF 
produced by the OXCE Fuel Company, for a nominal 50 hours 
period, as well as the baseline CWF, produced by Atlantic Re- 
search Corporation (ARC), for another nominal 50 hours period. 
Prior to the CWF demonstration, a test matrix was conducted 
firing #6 oil through the CWF burner to fully demonstrate the dual 
fuel capability and characterize the test furnace. 
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53023 (CONF-860548—, pp 706-716) Commercial coal- 
water-fuel burner demonstration. Warchol, J.J.; Farthing, 
G.A.; Markert, D.H. (Babcock & Wilcox Research Center, 
Alliance, OH (USA)). 1986. NTIS, PC A 99. Order 
Number DE88012263/JAW. 

From 8. international symposium on coal slurry fuels prepa- 
ration and utilization; Orlando, FL, USA (27 May 1986). 

Although CWF is produced with pulverized coal and is han- 
dled and fired like fuel oil, it burns differently than either of the 
two. Extensive burner development work has been required to 
overcome these differences and to arrive at a commercially accept- 
able CWF burner design. B & W, under contract to the Electric 
Power Research Institute (EPRI), has completed performance test- 
ing of its full-scale (100 MBtu/hr) commercial CWF burner. It was 
tested up to its rated capacity using natural gas, No. 6 fuel oil, and 
CWF as main fuels. The CWF was preheated to approximately 
200°F prior to atomization, and both steam and compressed air 
were used for atomization. Burner performance met of exceeded 
performance targets. Details of the results are presented. Also in- 


cluded are results from a subsequent commercial application of the 
burner. 


53024 (CONF-860548—, pp 717-727) CWM large burner 
development tests and demonstrations in the United States 
and Canada - 1983-1986. Faulkner, A.R. (Bechtel Power 
Corp., Gaithersburg, MD (USA)). 1986. NTIS, PC A 99. 
Order Number DE88012263/JAW. 

From 8. international symposium on coal slurry fuels prepa- 
ration and utilization; Orlando, FL, USA (27 May 1986). 

This paper discusses the major CWM burner tests and dem- 
onstrations starting with the EPRI-DuPont test in 1983 through the 
current 100 MM Btu/hr size test series for both industrial and utili- 
ty boiler applications. It summarizes the work done in the 4-year 
period to develop and demonstrate that CWM burners can be reli- 
able and readily handled by operating personnel. Information is 
given on the CWM slurries used in these tests, with typical CWM 
analyses shown and discussion of CWM problems and slurry mixing 
considerations. Brief descriptions of all included tests are given as 
well as the objectives of each particular test and conclusions. A 
matrix is provided to simplify comparison of the various tests. The 
following tests and demonstrations are included: EPRI-DuPont 
Memphis Tests; EPRI-Babcock & Wilcox Burner Shootout; EPRI- 
Combustion Engineering Burner Shootout; EPRI-Foster Wheeler 
Burner Shootout; Boston Edison Mystic 4, New Brunswick Elec- 
tric Power Commission, Chatham 1 and 2; and South Carolina 
Electric & Gas, Urquhart Station. 


53025 (CONF-860548—, pp 757-775) Development and 
utilization of large capacity CWM burner. Kaneko, S.; Ta- 
katsuka, H.; Imamoto, T.; Gengo, T.; Sakai, M.; Tokuda, K. 
(Mitsubishi Heavy Industries, Ltd., Tokyo (Japan)). 1986. 
NTIS, PC A 99. Order Number DE88012263/JAW. 

From 8. international symposium on coal slurry fuels prepa- 
ration and utilization; Orlando, FL, USA (27 May 1986). 

Coal-Water-Mixture (CWM) has been studied as one of the 
most realistic and economical near-term coal-derived fuel suitable 
for Japan. In Mitsubishi Heavy Industries, Ltd. (MHI) overall re- 
search and development of CWM for utility power generation have 
been performed, covering its preparation, combustion, transporta- 
tion and storage. Those technologies were successfully developed 
to be ready for demonstration in commercially operated unit. A 3.2 
t/h (60 million Btu/h) CWM burner was developed by MHI show- 
ing excellent performance in laboratory test furnace. This type of 
burner was used in the demonstration test at Nakoso No.4 Boiler. 
The CWM burners of steam atomized type with special flame 
holder and wear-resistant tips were provided for four stages and 
four corners as the boiler was tangentially fired. In addition to suc- 
cessful commercial verification of this 3.2 t/h CWM burner, second 
stage of large capacity CWM burner with 11 t/h CWM consump- 
tion has been intended to be applied in 600 - 1000 MW class units. 
The combustion test of this large burner was finished in MHI’s lab- 
oratory test furnace by the end of March, 1986 with excellent per- 
formance. And confirmation demonstration test in an existing 600 
MW boiler which is Unit No.8 of Nakoso Power Station is sched- 
uled to be performed over the period of June to October, 1986. 
This paper briefly describes how MHI initiated and developed 
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CWM burner up to this 200 million Btu/h capacity. 30 figures, 4 
tables. 


53026 (CONF-860548—, pp 910-923) CWF firing of an 
industrial boiler on a commercial basis. Carlson, R.V.; Wil- 
kinson, J.M.; Cartwright, R.A.; Muckley, J.J. (Babcock & 
Wilcox, Barberton, OH (USA)). 1986. NTIS, PC A 99. 
Order Number DE88012263/JAW. 

From 8. international symposium on coal slurry fuels prepa- 
ration and utilization; Orlando, FL, USA (27 May 1986). 

In late 1984 a 65,000 lb/hr heating boiler at B & W's Barber- 
ton Works was converted to CWF firing. Based on the experience 
gained during the 1984-85 heating season, the CWF supply system 
was fully automated to provide a high degree of reliability with 
minimal operator attention; and the CWF atomizer was redesigned 
to permit optimum performance with the available low-pressure 
(90-110 psig) steam. The boiler was fired with CWF on a commer- 
cial basis during the 1985-86 heating season - the availability factor 
for the CWF firing system was 95.9%; one operator was used per 
shift as with natural gas firing. A total of 810,000 gallons (i.e., 4150 
tons) CWF was delivered in rail tankers by the South Point CWF 
Partnership, a partnership of The Babcock & Wilcox Company and 
Ashland Oil, Inc. This paper includes a summary of the retrofit 
design considerations and a description of the modified boiler 
system. In addition, data are presented on the boiler performance 
and on the operation of the overall system. The experience from 
operating the industrial boiler over two heating seasons clearly 
demonstrates that the technology currently exists to permit routine, 
commercial operation of boilers with unsupported CWF firing. The 
primary key to successful operation is the installation of burners 
and fuel supply systems which are carefully designed to meet the 
handling requirements resulting from the unique rheology of 
CWFs. 


53027 (CONF-8705136—) International workshop on 
coal-water slurry. (Progetto Finalizzato Energetica (PFE), 
Rome (Italy)). Sep 1987. 358p. NTIS (US Sales Only), PC 
A15; 1; GPO Dep. Order Number DE88016479/JAW. 
From Workshop on coal-water slurry; Rome, Italy (11 May 

1987). 

7 The International Workshop on Coal Water Slurry, support- 
ed by the International Energy Agency, has been held on May 11- 
15, in Rome and Urbino, Italy. The objectives of the workshop 
have been: to promote an exchange of views on the status of the 
CWS technology, the R&D needs, the demonstration activities; to 
identify the potential opportunities for enhanced cooperation and 
the most appropriate follow-on. The Workshop has been structured 
into six sessions addressing the following technology areas: Coal 
Cleaning; Slurry Preparation; Slurry Transportation; Slurry Atom- 
ization and Combustion; Engineering and Retrofit of Power Plants; 
Demonstration Projects. Each session has been coordinated by an 
Italian representative, with the role of stimulating the discussion 
and of summarizing for the record the individual contributions. 


53028 (CONF-8705319—Summ., pp v) Coal-dust com- 
bustion in industrial steam generators - theory and operating 
results. Schroeder, U. 1987. (In German). NTIS (US Sales 
Only), PC A07. Order Number DE88770399/JAW. 

From VGB technical meeting on coal firing installations; 
Saarbruecken, F.R. Germany (8 May 1987). 

This paper presents a one-dimensional mathematical model 
for coal-dust combustion. The author discusses, in succession, major 
variables in steam generator engineering, the fundamentals of the 
combustion model, the burn-up mechanism of coal grains, the 
mixing process in coal-dust diffusion flames, heat exchange, and 
compares calculated results of the process model with measured 
values obtained in a test chamber, and examines NO/sub x/ reduc- 
tion measures along with burn-up optimization. (HAG). 


53029 (CRIEPI-W—86035) Laser diagnostics applied to 
advanced combustion systems. Nakata, T. (and others). (Cen- 
tral Research Inst. of Electric Power Industry, Tokyo 
(Japan)). 1987. Vp. (In Japanese). Central Research Institute 
of Electric Power Industry, Tokyo, Japan. 

This paper reviews recent measurements and understanding 
of the fundamental processes of combustion. Numerous studies have 
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been made from the theoretical or experimental point of view 
which contribute to the better understanding of the processes in 
flames and to the potential of improving practical combustor’s per- 
formances such as higher efficiency and lower emissions. Time and 
space resolved measurements using laser techniques together with 
the conventional techniques have been providing valuable data and 
enhancing better understanding. Combustion diagnostics encom- 
passed in this review include laser Raman scattering, laser-induced 
fluorescence, coherent anti-Stokes spectroscopy and laser Doppler 
velocimetry. 


53030 (DOE/PC/72571—T10) Residential applications of 
coal-based fuels and advanced combustion systems: Final 

Bartis, J.T. (Burns and Roe Services Corp., Oradell, 
NJ (USA); Eos Technologies, Inc., Arlington, VA (USA)). 
Dec 1985. Contract AC22-84PC72571. 199p. (Eos-TR—536- 
1). NTIS, PC A09/MF AOl1. Order Number DE87013672/ 
JAW. 

American households are annually consuming about ten 
quads of energy within their homes. Of this consumption, over six 
quads consists of premium fossil fuels; namely, natural gas, fuel oil 
and small amounts of liquefied petroleum gas and kerosene. About 
90 percent of the premium fossil fuels used within the residential 
sector are dedicated to space and water heating. While coal was 
once a dominant residential heating fuel, current levels of coal use 
are negligible, accounting for less than 0.1 quad of consumption. 
Commercially available coal-fired heating systems do not approach 
the performance or convenience of operation provided by the elec- 
tric, gas and oil heating systems that now dominate the residential 
market. For coal to achieve acceptance as a residential heating fuel, 
new technologies are required that are capable of producing, han- 
dling, storing and combusting premium quality coal fuels while 
conforming to stringent standards regarding emissions to the envi- 
ronment. Recent technology developments offer the prospect that 
coal-based fuels, such as coal-liquid mixtures or dry ultrafine coal, 
when combined with advanced fuel handling and combustion con- 
cepts, can meet standards of performance required for widespread 
acceptance within the residential sector. 33 refs., 7 figs., 19 tabs. 


53031 (DOE/PC/80256—T1) Development of a Vortex 
Containment Combustor: Pilot scale studies: Final report. La 
Fond, J.F.; Abele, A.R.; Kwan, Y.; Sotter, J.G.; Payne, R. 
(Energy and Environmental Research Corp., Irvine, CA 
(USA)). Jun 1987. Contract AC22-85PC80256. 194p. NTIS, 
PC A09/MF AO1. Order Number DE88016249/JAW. 

This report documents the second phase of a Department of 
Energy sponsored research program for the development of a 
Vortex Containment Combustor (VCC). The VCC is a slagging 
precombustor which allow coal to be fired as the fuel of choice in 
existing gas- or oil fired boilers and furnaces, or in new coal-fired 
units. The first phase of this program consisted of scale up from a 
bench scale combustor (150,000 Btu/hr) to a prototype scale VCC 
(3 {times} 10° Btu/hr). The scale up process included isothermal 
modeling and analytical analysis efforts along with combustor test- 
ing. The second phase efforts consisted of additional testing on the 
prototype scale isothermal model and combustor before design, 
construction and testing of a pilot scale combustor (10 {times} 10° 
Btu/hr). 23 refs., 92 figs., 12 tabs. 


53032 (EUR—11227-EN) Coal in the heat market. (Com- 
mission of the European Communities, Luxembourg). 1988. 
147p. (In English). (CONF-8706346—). Commission of the 
European Communities, Luxembourg. 

From Symposium on coal in the heat market; Berlin, F.R. 
Germany (22 Jun 1987). 

A total of 11 papers was presented at the symposium. The 
papers have the following titles: coal in the Berlin heat market; 
energy policy and energy R, D & D in the European community; 
the perspectives of heat generation; grate firing for small installa- 
tions (up to 20MW); grate firing for large installations (20 to 
200MW); pulverized coal firing; atmospheric fluid bed combustors 
in Europe; pressurized fluidized bed combustion; coal-water mix- 
tures; synoptic report: technical measures for the protection of the 
environment; synoptic report: economics and financing of coal-fired 
installations. All the papers have been abstracted separately. 
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53033 (EUR—11227-EN, pp 35-41) Grate firing for 
small installations (up to 20MW). Payne, R.C. (British Coal, 
Stoke Orchard (United Kingdom). Coal Research Establish- 
ment). 1988. (In English). Commission of the European 
Communities, Luxembourg. (CONF-8706346—). 
From Symposium on coal in the heat market; Berlin, F.R. 
Germany (22 Jun 1987). ‘ 
is paper reviews 5 papers which together describe a wide 
range of stoker grates designed to burn a variety of coal types, and 
represent aspects of national programmes in Belgium, Denmark, 
France, the Federal Republic of Germany and the United King- 
dom. The following conclusions arise from a consideration of the 
five papers. During the 1970's and early 1980's, following substan- 
tial increases in the price of oil, there was a significant increase in 
coal fired stoker utilisation stemming either from national pro- 
grammes or from authorities with specific interests in coal utilisa- 
tion or heating. To maintain a competitive technology, significant 
improvements have been made to a wide range of stoker designs 
(from small underfeed units to large moving grates) burning a range 
of coal types to provide fully automatic facilities with regard to 
coal feed, efficient combustion and load control, de-ashing arrange- 
ments and ignition, and also to control flue emissions to acceptable 
standards. Several examples of fully automatic installed plant are 
given. Operation of such plant has demonstrated that it can meet 
the stringent safety requirements imposed by National standards. 
Current developments in stoker technology have been influenced 
by the recent fall in world oil prices, this leading to a reduction in 
the present level of activity. 


53034 (EUR—11227-EN, pp 42-50) Grate firing for 
large installations (20 to 200 MW). Philippe, M. (Stein In- 
dustrie, Velizy Villacoublay (France)). 1988. (In English). 
Commission of the European Communities, Luxembourg. 
(CONF-8706346—). 

From Symposium on coal in the heat market; Berlin, F.R. 
Germany (22 Jun 1987). 

This is a synoptic report of 4 papers from the Federal Re- 
public of Germany, Denmark, the United Kingdom and France. 
The findings of the papers with regard to the following are summa- 
rized: the travelling grate; the spreader stoker; coal quality - mois- 
ture content, ash content, volatile matter content, swelling index 
and product size; type of combustion; control systems; re-injection 
of residues; automatic ignition; filtration systems; nitrogen oxide 
and sulphur oxide production. The current state of application of 
grate-firing in each of the 4 countries is briefly described. This 
mode of combustion is considered to have the advantages of low 
investment costs, equal thermal output, low electric power con- 
sumption, good flexibility of functioning, ease of operating and re- 
duced cost of operation. 4 figs. 


53035 (EUR—11227-EN, pp 51-55) Pulverized coal 
firing. Reichert, W. (Ruhrkohle AG, Essen (Germany, 
F.R.)). 1988. (in English). Commission of the European 
Communities, Luxembourg. (CONF-8706346—). 

From Symposium on coal in the heat market; Berlin, F.R. 
Germany (22 Jun 1987). 

Summarizes 5 reports from Belgium, Denmark, France, the 
United Kingdom and the Federal Republic of Germany on the use 
of pulverized coal firing in small plants in the heating market. 
Technical principles and emissions and environmental protection 
are considered. The major applications of pulverized coal firing in 
the 5 countries are discussed. 5 refs., 1 tab. 


53036 (EUR—11227-EN, pp 59-77) Atmospheric fluid 
bed combustors in France. Masson, H.A. (INIEX, Liege 
(Belgium)). 1988. (In English). Commission of the European 
Communities, Luxembourg. (CONF-8706346—). 

From Symposium on coal in the heat market; Berlin, F.R. 
Germany (22 Jun 1987). 

The three families (Ignifluid, dense and circulating fluid 
beds) of commercial atmospheric fluid bed boilers are briefly pre- 
sented and their status per EEC country is identified (number of 
units in operation, total installed power, maximum capacity). In a 
second, more technical part, the major operating problems encoun- 
tered with AFBC units are discussed. A heuristic comparison is 
made between AFBC and CFBC leading to the technico-economi- 
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cal justification of some promising new designs (circofluid, and 
other recirculating dense fluid beds). 7 refs., 12 figs., 5 tabs. 


53037 | (EUR—11227-EN, pp 78-85) Pressurised fluidized 


bed combustion. Bonn, B. (Bergbau-Forschung GmbH, 
Essen (Germany, F.R.)). 1988. (In English). Commission of 
the European Communities, Luxembourg. (CONF- 
8706346—). 

From Symposium on coal in the heat market; Berlin, F.R. 
Germany (22 Jun 1987). 

Lists the main advantages and disadvantages of pressurized 
fluidized bed combustion. Air cooled pressurized fluidized bed sys- 
tems are described and various problems of pressurized systems eg. 
dust removal, the. complicated fuel handling required and erosion 
problems are discussed, together with solutions which have been 
developed, or are being developed in Europe. 3 refs., 5 figs. 


53038 (EUR—11227-EN, pp 86-104) Coal-water mix- 
tures. Variali, G. (University of Rome (Italy). Dept. of 
Chemical Engineering). 1988. (In English). Commission of 
the European Communities, Luxembourg. (CONF- 
8706346—). 

From Symposium on coal in the heat market; Berlin, F.R. 
Germany (22 Jun 1987). 

Coal water mixtures (CWM) - usually approximately 70% by 
weight dry pulverized coal, 29% water and 1% chemicals - are a 
potential residual fuel oil (RFO) substitute in industrial and utility 
boilers and in other oil-fired industrial processes. They can also be 
transported via slurry pipeline, offering an alternative to the bulk 
transport of coal. R, D & D has progressed rapidly since the 1970s 
and has demonstrated the effectiveness of CWM in successful com- 
bustion and handling tests. In Europe, new demonstration projects, 
partly financed by the commission of European Communities, are 
running or under construction. The paper examines the potential 
market for CWM in EEC countries and outlines CWM research 
and development activities in the EEC in the areas of coal cleanup, 
slurry preparaiicn, slurry transportation, and atomization, combus- 
tion and boiler retrofit. Demonstration programmes are also dis- 
cussed. 6 refs., 2 figs., 1 tab. 


53039 (NZERDC—157) A 1.6 MW slagging cyclone coal 
burner. Stott, J.B. (Ministry of Energy, Wellington (New 
Zealand)). 1987. 94p. Ministry of Energy, Wellington, New 
Zealand. 

The development of a slagging cyclone coal burner is de- 
scribed, from a 10 kW device to a 1.6 MW model intended to be 
attached to 4000 lb/hr of steam ‘Economic’ boilers. The perform- 
ance of the 1.6 MW model on a boiler is given and attempts at slag 
removal described in detail. The major deficiency was incomplete 
distribution of the coal over the surface of the combustion chamber 
(wet with slag). Complete (better than 99%) distribution of the coal 
over this surface must be achieved for satisfactory operation. 


53040 (PB—88-223367/XAB) Flame characteristics of a 
typical CEGB (Central Electricity Generating Board) front- 
wall-fired coal burner. Godridge, A.M.; Hirji, K.A.A.; Mat- 
thews, K.J. (Central Electricity Generating Board, South- 
ampton (UK). Technology Planning and Research Div.). 
Log 63p. (TPRD/M—1639/R87). NTIS, PC E06/MF 


One of the Central Electricity Generating Board's (CEGB’s) 
most common pulverized-coal burners has been tested by Northern 
Engineering Industries (NEI) in their Large Burner Test Facility 
(LBTF) at Derby, under a contract from the Generation Develop- 
ment and Construction Division (GDCD). Measurements were 
made to establish a benchmark against which future burners (i.e., 
low NO(x) burners) could be judged, particularly for flame stabili- 
ty, completeness of combustion, and pollutant production. At the 
same time, probing of the flame produced a comprehensive set of 
flame characteristics that may be used both as a datum against 
which other burners can be assessed and for the validation of math- 
ematical models. The data from probing the flame are reported and 
analyzed in detail here. 
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REFER ALSO TO CITATION(S) 52968, 52983, 52992, 53030, 53051, 53553, 
53561, 53568, 54036, 54042 


53041 (DOE/EIA—0333(88)) Annual outlook for US 
coal, 1988. (USDOE Energy Information Administration, 
Washington, DC. Office of Coal, Nuclear, Electric and Al- 
ternate Fuels). 15 Sep 1988. 38p. NTIS, PC A03/MF AO! - 
GPO. Order Number DE88017216/JAW. 

As part of the EIA program on coal, the Annual Outlook 
for US Coal 1988, the seventh in its series, presents detailed fore- 
casts for coal supply and demand to the year 2000. These forecasts 
represent expectations of what could occur under a given set of as- 
sumptions. They do not provide unqualified predictions of the 
future. If conditions change, the forecasts will be affected accord- 
ingly. The uncertainty inherent in the forecasts contained in this 


report should be recognized, so that they can be used in the proper 
context. 3 figs., 17 tabs. 


53042 (DOE/FE—0109) Potential markets for small 
coal-fired combustors in OECD countries: Country screening. 
(USDOE Assistant Secretary for Fossil Energy, Washing- 
ton, DC; Argonne National Lab., IL (USA)). Aug 1988. 
Contract W-31109-ENG-38. 146p. NTIS, PC A07/MF AO1. 
Order Number DE88017096/JAW. 

This report examines potential for use of US-developed ad- 
vanced coal technology (ACT) for small combustor applications in 
foreign markets, in particular, the member countries of the Organi- 
zation of Economic Co-operation and Development (OECD). After 
screening out OECD countries were evaluated on eight important 
factors favoring use of US ACT, including: the energy plan and/or 
situation; oil/gas import dependency; coal experience; residential/ 
commercial energy demand; industrial energy demand; trade rela- 
tions with the United States; lack of domestic competition in the 
country to US ACT manufacturers; and environmental pressure for 
use of advanced technology. Statistical and other information was 
gathered to support each country’s rating---high, medium-high, 
low-medium, or low---for each factor. The country/factor ratings 
were then used to group the countries into categories indicating 
their relative potential as markets were found to exisf in Spain, 
Italy, Turkey, Greece, and Canada. It was recommended that 
Spain, Italy, and Turkey be the subject of future studies, in which 
more detailed analysis will be made. 23 refs., 1 fig., 2 tabs. 


53043 (EUR—11227-EN, pp 27-32) The perspectives of 
heat generation. Rohde, P. (Ruhrkohle AG, Essen (Germa- 
ny, F.R.)). 1988. (In English). Commission of the European 
Communities, Luxembourg. (CONF-8706346—). 

From Symposium on coal in the heat market; Berlin, F.R. 
Germany (22 Jun 1987). 

For the purpose of this paper, the heating market is defined 
as the total final energy consumption of a national economy (ex- 
cluding motor fuels) except for that used in power stations and in 
the iron and steel industry. Since the beginning of the Eighties, the 
heating market in the 12 countries of the European Community has 
stabilized to the level of the Sixties. Coal makes up a 10% share (60 
mtce) of the market directly, 20% directly and indirectly. Consider- 
able progress has been made in the efficiency, ease of use and non- 
polluting effect of combustion plant in the heating market. Further 
development work must be concentrated particularly on reducing 
costs and on flue gas cleaning with recyclable residue. In addition, 
the sale of coal in the heating market must in future involve the 
provision of a service. The current situation in the heating market 
of extremely low oil and gas prices is unlikely to continue. In view 
of the uncertainty in the energy markets, particular importance is 


attached to European coal for ensuring the supply\of the EC coun- 
tries. 


53044 (EUR—11227-EN, pp 115-129) Economics and fi- 
nancing of coal-fired installations. Bouan du Chef du Bos, L. 
(Charbonnages de France, Rueil-Malmaison. Energy Divi- 
sion). 1988. (In English). Commission of the European 
Communities, Luxembourg. (CONF-8706346—). 
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From Symposium on coal in the heat market; Berlin, F.R. 
German eb 1987). 
e 


-based heat economy is made up of 3 major ele- 
ments - operating costs, which are generally higher than those for 
competing fuels, the cost of the coal itself, which is fairly stable 
and often much lower than that of its competitors, and investment 
costs which are well above those for competing fuels and represent 
the main brake on the expansion of coal-based heating. This paper 
provides a synopsis of papers from a number of European countries 
and discusses operating costs, the cost of coal compared to the cost 
of oil, and solutions to counteract the braking effect of investment 
costs for the user. Three main types of solution are discussed - 
technical advances to reduce investment costs, public incentives for 
investment in coal, e.g. lower VAT on coal, loans at reduced rates, 
and thirdly ‘heat-from-coal’ services where responsibility for energy 
supply is transferred to a specialized partner, the client is freed 
from having to make investments, and a supply of heat is guaran- 
teed at prices which remain stable over long periods. Consideration 
is also given to the two types of operator likely to have a strategic 
interest in selling coal-based heat - service companies and coal pro- 
ducers. 5 figs., 4 tabs. 


53045 (PB—88-223714/XAB) Workshop on the utiliza- 
tion of coal as an alternative to petroleum fuels in the Andean 
region. Volume 2. Contributed papers. (National Research 
Council, Washington, DC (USA). Board on Science and 
Technology for International Development). 28 Jun 1985. 
430p. NTIS, PC A19/MF A011. 

Since the advent of the petroleum crisis in the mid-seventies, 
with its escalating fuel-oil prices, coal production has shown a sub- 
stantial increase. Worldwide coal reserves are large, and the tech- 
nology exists to exploit these reserves. Andean countries, especially 
Peru, are known to have significant underutilized coal reserves, 
which could prove socially and economically attractive for energy 
policy and planning and for long-term self-sufficiency. At present, 
many industrial operations and electric-generating facilities in Bo- 
livia, Ecuador, and Peru are dependent on fuel-oil from diminishing 
domestic reserves or from imports. With current prices of coal gen- 
erally about half those for residual petroleum fuels (based on 
energy content), the potential exists for exploitation of Andean coal 
as an alternative to petroleum fuels. Greater use of coal resources 
would help meet the demand for increased energy needed to im- 


prove living standards and for increased industrialization in the 
area. 


53046 (PB—88-235478/XAB) Coal industry outlook: a 
market perspective (Executive Summary). (Gas Research 
Inst., Chicago, IL (USA)). 1987. 8p. (GRI—87/0365.1). 
NTIS, PC A0z2. 

See also PB—88-205851. 

The summary is based on the Resource Data International, 
Inc. analysis of the U.S. coal industry (Report GRI-87/0365). The 
objective of the study is to provide GRI with a better understand- 
ing of the key developments impacting the coal industry and its 
price structure. The study analyzes coal production, transportation 
and consumption, and provides GRI with a basis for evaluating the 
competition between new and future gas and coal technologies. 
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53047 (PB—88-221445/XAB) Determining the effects of 
management practices on coal miners’ safety. Open File 
Report (Final), September 1984-December 1987. Gaertner, 
G.H.; Newman, P.D.; Perry, M.S.; Fisher, G.P.; Whitehead, 
K. (Westat, Inc., Rockville, MD (USA). Research Div.). 
Dec 1987. 349p. NTIS, PC A15/MF AO1. 

A 3-year study of 10 mining companies and 62 underground 
coal mines was undertaken by the Bureau of Mines to determine 
the effects of management practices on coal-miner safety. Data col- 
lection procedures included interviews with company- and mine- 
level personnel, focus group interviews with foremen and hourly 
employees, content analyses of policies and procedures, and acci- 
dent, injury, production and productivity results from MHSA’s 
HSAC data base for years 1980 through 1986. Findings underline 
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the importance of top-management commitment to ensuring a safe, 
productive mining operation. In the sampled companies, a variety 
of practices were used by management to communicate safety pri- 
orities, although most companies focus on one or two mechanisms. 
Effective management practices include safety-productivity incen- 
tives, disciplinary policies for unsafe behaviors, and concerted ef- 
forts to investigate accidents and distribute the results of these in- 
vestigations. Less-effective mechanisms include repeater programs 
and rehabilitation clinics. The most-effective management practices 
allow participative implementation, followup, and evaluation. 


53048 (PB—88-221569/XAB) Health-hazard evaluation 
report MHETA 87-295-1867, High Power Energy, Drennen, 
West Virginia. Ferguson, R. (National Inst. for Occupational 
Safety and Health, Morgantown, WV (USA)). Dec 1987. 
1lp. (MHETA—87-295-1867). NTIS, PC A03/MF A011. 

In response to a request from the United Mine Workers of 
America, Local 8531, an evaluation was made of possible heat- 
stress conditions at the High Power Energy’s No. 901 strip mine 
(SIC-1211), Drennen, West Virginia. A total of 94 heat-stress meas- 
urements was taken in 13 of the 16 rock and coal ‘trucks to deter- 
mine the wet bulb globe temperature time-weighted average 
(WBGT-TWA) for each truck. The WBGT-TWA ranged from 
82.3 to 88.4°F. The metabolic heat from the 13 drivers was estimat- 
ed to be from 271 to 504 kilocalories/hour. In each of these trucks 
it was determined that a potentially hazardous heat-stress condition 
did exist. The recommended exposure limit for drivers of such 
trucks ranges from 77 to 83°F. The measurements were taken at 
times of the day when it was expected maximum readings would be 
obtained. The author concludes that during hot, humid weather, 
truck drivers are exposed to potentially hazardous heat loads. The 
author recommends that air conditioning be provided in the trucks. 
Other recommendations include preplacement and periodic medical 
examinations, use of a heat stress monitor, provision of rest periods, 
starting the work day earlier, provision of adequate amounts of 
cool water, use of a buddy system, and training workers to recog- 
nize early signs of heat illness. 


53049 (PB—88-231352/XAB) Measuring critical mine 
health and safety skills. Research report (Interim), October 
1985-June 1987. Cole, H.P.; Berger, P.K.; Vaught, C.; 
Haley, J.V.; Lacefield, W.E. (Kentucky Univ., Lexington 
(USA). Behavioral Research Aspects of Safety and Health 
Group). Mar 1988. 203p. (BRASH/R—88-2). NTIS, PC 
A10/MF A011. 

See also PB—88-231360. 

A series of studies are described that identify critical health 
and safety skills needed by underground coal miners for coping 
with mine emergencies. First aid and self-rescue and escape were 
selected as two broad performance domains that include many sub- 
ordinate skills needed for preventing, recognizing, and coping with 
mine emergencies. The performance domains and their objectives 
were used to direct the development of simulation exercises that 
permit miners to experience mine emergencies in the safety of a 
training room. The exercises are based upon research with similar 
simulations for the training of flight crews and medical personnel in 
information gathering, judgment, and decision-making skills. Exer- 
cise content is drawn from actual mine accident and disaster case 
studies. Initial studies in annual refresher training classes suggest the 
exercises are stimulating for miners and their instructors, easy to 
use and read, sufficiently complex and authentic to challenge expe- 
rienced miners, and useful devices for both teaching and testing 
critical problem solving skills required for preventing and minimiz- 
ing emergencies. 


53050 (PB—88-231360/XAB) Methods for assessing crit- 
ical nonroutine mine health and safety skills. Open File 
Report, October 1984-June 1987. Cole, H.P.; Berger, P.K.; 
Vaught, C.; Lacefield, W.G.; Wasielewski, R.D. (Kentucky 
Univ., Lexington (USA). Behavioral Research Aspects of 
Safety and Health Group). Mar 1988. 235p. NTIS, PC All/ 
MF AOl. 

See also PB—88-231352. 

A comprehensive review of published research was carried 
out to identify methods for teaching and assessing critical but non- 
routine skills needed for coping with emergency situations. Specific 
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methods for assessing critical skills proficiency in aviation, medi- 
cine, organization management, the military, and other industrial/ 
technical workplaces are described. The potential application of 
these methods for teaching and assessing (1) critical first aid and (2) 
self-rescue and escape skills to underground coal miners in annual 
refresher training is explored. Research and development activities 
that may improve mine health and safety training are suggested. 
Most of these research and development activities were completed 
later in the project. The additional work is reported in the project 
technical report No. 2 and the final report. The research reported 
in the present document was completed in 1984-85. Many of the 
initial findings reported in the document are updated in the later 
project final report. 
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53051 (EUR—11227-EN, pp 20-26) Energy policy, coal 
policy and energy R, D and D in the European Community. 
Sierra, J. (Commission of the European Communities, Brus- 
sels (Belgium)). 1988. (In English). Commission of the Euro- 
pean Communities, Luxembourg. (CONF-8706346—). 

From Symposium on coal in the heat market; Berlin, F.R. 
Germany (22 Jun 1987). 

The European Community's latest energy objectives include 
the increase of the share of solid fuels in energy consumption. The 
current situation for solid fuels is one of stagnation rather than ex- 
pansion and contributing factors include the dramatic reduction in 
oil prices and the fall in value of the dollar. These and other factors 
have combined to limit growth in the industrial heat market and to 
prevent any real breakthrough for coal. However the community is 
actively sponsoring coal use, although not on the whole through fi- 
nancial incentives. Its activities centre on research, development 
and demonstration as a means of improving the role of solid fuels in 
all sectors of the market, and four different programmes are cur- 
rently running. The ECSC-Coal Research Programme mainly con- 
cerns mining technology, but also upgrading and utilization of coal; 
the Non-Nuclear Energy Research Programme includes work on 
fluidized bed combustion; coal-water mixtures and transportation 
and handling of solid fuels; the EC Energy Demonstration Pro- 
gramme includes subprogrammes on liquefaction and gasification 
and substitution of hydrocarbons, by solid fuels; in addition there 
are a great many projects concerned with the improvement of con- 
ventional stoker-fired boilers and new industrial boilers for the 
combustion of pulverized coal. 
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REFER ALSO TO CITATION(S) 53054, 53055 
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REFER ALSO TO CITATION(S) 53054, 53055 


53052 (IFP—35-693) Tertiary period seismic stratigraphy 
of the North Sea. Le Nir, I. (Institut Francais du Petrole 
(IFP), 92 - Rueil-Malmaison; Pau Univ., 64 (France)). Mar 
1987. 140p. NTIS (US Sales Only), PC A0O7/MF AOIl. 
Order Number DE88754922/JAW. 

This work concerns the Viking Graben area and surround- 
ings: 59/sup 0/N and 62/sup 0/N - 0/sup 0/E and 4/sup 0/E. It is 
limited to the post-Cretaceous events. The aim of this study is to 
reconstruct the post-Cretaceous sedimentary events, through the 
detailed study of 3000 km of seismic lines, and the drafting of iso- 
chrone and isopach maps for 6 sequences, each of them correspond- 
ing approximately with a geological stage. The main results are: the 
stripping of the East Shetland platform sediments began as early as 
the Paleocene in the Northern North Sea. The uplift and eastward 
tilting bring it to erosion. Erosion products are transported east- 
wards and deposited over the Viking Graben margins. During the 
progressive rise of the sea level the positioning of a vast clastic ac- 
cumulation shaped as a wedge takes place on the Shetland and 
Orkney Islands margins. At the limit of the platform (where the 





sedimentation develops in the first place) with the graben instable 
slopes, density currents are induced. They transport clastics to- 
wards troughs where they accumulate in large sub-marin fans. The 
stong currents on the East Shetland Platform draw the sediments 
towards the basin. The relative rise of the sea level, and the attenu- 
ation of the East Shetland Platform relief result in an Uppermost 
Paleocene - Lower Eocene transgression. The clastic influx is still 
important in the Viking Graben area. The Lower Eocene volcan- 
ism is marked by tuffaceous deposits on a basin scale. The Norve- 
gian shield uplifted during the Pleistocene times and the Cenozoic 
series were eroded along the norvegian border (as well as in the 
northern Dannemark and Baltic sea). The Paleocene and Eocene 
shorelines would have been situated inlands, east of the actual 
shoreline. 


53053 (PB—88-223938/XAB) NOAA (National Oceanic 
and Atmospheric Administration) information services for US 
Arctic marine operations: an assessment of needs and technol- 
ogy. (National Research Council, Washington, DC (USA). 
Marine Board). 1986. 90p. NTIS, PC A05/MF AO1. 

This report encompasses the Bering, Chukchi, and Beaufort 
seas as well as the subarctic Prince William Sound and Cook Inlet, 
where there is some seasonal sea ice. A committee was appointed 
to identify and assess various user needs for oceanographic and me- 
teorological data and information services, available technology, 
and practices employed to respond to user needs. The technology 
assessed includes remote-sensing systems, and data processing, inter- 
pretation, transmission, and dissemination. Deficiencies in informa- 
tion systems and processes were identified, along with research re- 
quired to improve them and alternatives for integrating changes in 
existing systems. Judgments regarding benefits and problems associ- 
ated with privatization of arctic environmental services are largely 
economic and public-policy issues which are partially influenced by 
data and information system availability, reliability, and captial and 
operating costs. 


0203 Drilling And Production 
REFER ALSO TO CITATION(S) 53069, 53099 


53054 (DOE/BC—87/3) Contracts for field projects and 
supporting research on enhanced oil recovery: Progress review 
No. 51 quarter ending June 30, 1987. (USDOE Bartlesville 
Project Office, OK). May 1988. 142p. NTIS, PC A07/MF 
AO1. Order Number DE87001263/JAW. 

This Progress review on enhanced oil recovery covers: 
Chemical Flooding {emdash} Field Projects; Chemical Flooding 
{emdash} Supporting Research; Gas Displacement {emdash} Sup- 
porting Research; Thermal Recovery {emdash} Supporting Re- 
search; Resource Assessment Technology; Geoscience; Environ- 
mental Technology; Microbial Technology. 


53055 (DOE/BC—87/4) Contracts for field projects and 
supporting research on enhanced oil recovery: Progress review 
No. 52 quarter ending September 30, 1987. (USDOE Bartles- 
ville Project Office, OK). Jul 1988. 143p. NTIS, PC A07/ 
MF AO1. Order Number DE88001216/JAW. 

This progress review on enhanced oil recovery covers: 
Chemical Flooding {emdash} Supporting Research; Gas Displace- 
ment {emdash} Supporting Research; Thermal Recovery {emdash} 
Supporting Research; Resource Assessment Technology; Geosci- 
ence Technology; Environmental Technology; Microbial Technolo- 
gy. 


53056 (JNOC—8501) Evaluation of micellar polymer dis- 
placement method with core flooding test. 1984 research for 
related technology-chemical drive method. Mori, Hidemi; 
Hirai, Yasumasa; Matsubayashi, Hideki; Kobayashi, Yukiya; 
Mochizuki, Tsunekazu; Kawano, Masaki. (Japan National 
Oil Corp., Tokyo). Sep 1985. 32p. (In Japanese). Japan Na- 
tional Oil Corp., 2-2-2, Uchisaiwaicho, Chiyoda-ku, Tokyo. 

The objective of this research is to study the mechanism of 
oil recovery by performing 2 foot core flooding experiments and 
reproducing micellar polymer displacements on a laboratory level 
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for the collection of data which can be compared with simulated 
models. 3 flooding tests were carried out which were named 2F-1, 
2F-2 and 2F-3. The test results were evaluated for mobility control, 
phase behavior (analysis of effluents), and sulfonate retention. Par- 
ticularly, the analysis of the effluents provided an important clue 
for the assumption of phase behavior inside cores, which led to a 
theoretical interpretation of oil recovery mechanism. Pretreatment 
was made to the pressure-injected fluids before injection. The ef- 
fluents obtained in the flooding tests were quantified for 5 composi- 
tions by analytical methods. (18 figs, 9 tabs, 9 refs) 












53057 (NIPER—273) Adverse effects of mineral-alkali 
reactions in alkaline flooding: Final report. Thornton, S.D. 
(National Inst. for Petroleum and Energy Research, Bartles- 
ville, OK (USA)). Jan 1988. Contract FC22-83FE60149. 
~~ PC A03/MF AO1. Order Number DE88001209/ 
JAW. 

Two slim-tube experiments and supporting bottle tests were 
performed for a study of sandstone-alkali reactions. The two sam- 
ples of reservoir sandstone used are from oilfields in the People’s 
Republic of China. The first sandstone contains 16 percent clay and 
is from the Gu-Dao oilfield. The second sandstone contains 12 per- 
cent clay and is from the Liao-He oilfield. These two sandstones 
were allowed to react with alkaline solutions in 6-month bottle 
tests. Each sandstone consumed the most alkali from 0.5 N NaOH 
solution, an intermediate amount of alkali from 0.5 N Na2SiOs; solu- 
tion, and the least amount of alkali from 0.5 N NazCOs solution. 59 
refs., 14 figs., 20 tabs. 















53058 (NIPER—353) [National Institute for Petroleum 
and Energy Research] quarterly technical report for January 
1-March 31, 1988. (National Inst. for Petroleum and Energy 
Research, Bartlesville, OK (USA)). 24 Jun 1988. Contract 
FC22-83FE60149. 198p. NTIS, PC A09/MF A0Ol. Order 
Number DE88016985/JAW. 

The Quarterly Technical Report, NIPER-353, covers the 
period January 1 to March 31, 1988, and reports on the research 
program outlined in the "FY87 Annual Research Plan.” It is sub- 
mitted in accordance with the provisions of Cooperative Agree- 
ment FC22-83FE60149 between the Department of Energy and the 
IIT Research Institute. Thirty-seven individual projects are de- 
scribed. They involve enhanced oil recovery by several methods, 
oil mining, oil storage, quantitative analysis of petroleum and petro- 
leum products, additives to improve storage behavior of fuels, and 
minimization of solid, liquid and gaseous wastes. 






























53059 (NP—8770402) Drilling technology and operation- 
al aspects of horizontal wells in a reservoir. Final report. 
Steenbock, A.; Vicanek, J.; Ujma, K.H.; Kerekes, F. (Preus- 
sag A.G. Erdoel und Erdgas, Hannover (Germany, F.R.); 
Bundesministerium fuer Forschung und Technologie, Bonn 
(Germany, F.R.)). 1987. 208p. (In German). NTIS (US 
Sales Only), PC A10. Order Number DE88770402/JAW. 

A new technology for short radius lateral drilling was devel- 
oped and successfully tested in several fieldtests. Analytical calcula- 
tions and numerical simulation studies proved the enhancement of 
the productivity by drilling horizontal wells. A series of laboratory 
tests was carried out to investigate drilling muds and cement slur- 
ries for horizontal wells. Specific requirements are related to com- 
pletion techniques for short radius lateral wells. Besides theoretical 
investigations some technical conceptions for actual field cases 
were developed. 




































































53060 (SAND—88-1494C) The design, construction, and 
operation of a physical simulator for evaluating sical 
electrical techniques. Bickel, T.C.; Hommert, P.J. (Sandia 
National Labs., Albuquerque, NM (USA)). 1988. Contract 
AC04-76DP00789. 12p. (CONF-881018—1). NTIS, PC 
ae A0i; 1; GPO Dep. Order Number DE88011252/ 

From 58. Society of Exploration Geophysicists annual meet- 
ing; Anaheim, CA, USA (30 Oct 1988). 

A laboratory facility has been constructed for studying DC 
and very low frequency geophysical methods. This facility will be 
used to evaluate geophysical electrical methods that have the po- 
tential to spacially map fossil energy recovery processes and delin- 
























































eate reservoir heterogeneities. The physical simulator, an electrolyt- 
ic tank slightly more than one meter in diameter, was built with a 
unique treatment of individual elements, where each element is 
electrically isolated from adjacent elements. Design calculations 
and operational data validate that by minimizing boundary effects, 
this approach results in a threefold increase in the model size that 
can be used in the tank. This approach will also permit scale model 
layering studies, a phenomenon which has often frustrated field ap- 
plication of DC electrical methods. The facility is being used to 
validate inversion models for surface DC methods and to study al- 
ternative geometries involving either downhole current injection or 
potential measurement. 8 refs., 5 figs. 


0205 Products And By-products 
REFER ALSO TO CITATION(S) 52955, 53058, 53556 


53061 (AD-A—194226/7/XAB) Evaluation of cetane in- 
dices for marine fuels. cee report, April-September 1987. 


Pande, S.G. (Geo-Centers, Inc., Newton Upper Falls, MA 


(USA)). Nov 1987. 89p. “Ge. -TR—86-1628-1). NTIS, PC 
A0S/MF A011. 

In this study, 14 cetane indices were evaluated with respect 
to their correlations with cetane number. Most of the evaluations 
were performed on a 28-fuel set taken from a worldwide survey of 
commercial marine fuels obtained in 13 different countries. Cetane 
numbers of the fuels ranged from approx. 41-57. Of the 14 cetane 
indices, 9 were published cetane indices and 5 were trial correla- 
tions. The published cetane indices included ASTM D976-80, 
Ingham et al.'s proposed equation for replacement of D976-80 (their 
distillation temperatures/density equation), Ingham et al.'s aniline 
point equation, the Canadian General Standards Borad cetane 
index, the Collins and Unzelman equation, the Ethyl Corp. equa- 
tion, the SWRI cetane index for fuels containing aromatics, as well 
as the Diesel Index and ASTM D976-66 for comparison purposes. 
The trial cetane indices included 4 correlations based on established 
parameters and 1 correlation based on refractive index and density. 
Evaluations were based on regression analyses of cetane number vs 
cetane index as well as on the predictability of the cetane indices as 
defined by arbitrary criteria imposed on the results. 


53062 (AD-A—194304/2/XAB) Final review of US Army 
fire-resistant fuel program. Interim report, October 1984-De- 
cember 1987. Wright, D.R.; Kanakia, M.D.; Fodor, G.E.; 
Dodge, L.G. (Southwest Research Inst., San Antonio, TX 
(USA). Belvoir Fuels and Lubricants Research Facility). 
Dec 1987. 66p. (BFLRF—244). NTIS, PC A04/MF AO1. 

Extensive research has been conducted by the U.S. Army on 
means for making hydrocarbon fuels resistant to unwanted fire. An 
approach to developing a fire-resistant fuel (FRF) for use with 
diesel- and gas turbine-powered armored combat vehicles has been 
identified. This approach comprises the addition of water and emul- 
sifier to diesel fuel with simple mixing. The resulting FRF is a 
clear-to-hazy microemulsion. The fuel enhances fuel fire safety by 
decreasing ignition susceptibility, by retarding flame-spread rates, 
and by self-extinguishing if ignited when spilled. However, it burns 
readily when atomized, and diesel engines and turbine combustors 
start, idle, and run satisfactorily on FRF. The thrust of this pro- 
gram was to address the problems associated with utilization of the 
current formula in the field. The main problem areas addressed in- 
cluded the production and storage of FRF at reduced temperatures; 
the vehicular fuel systems effects, e.g., fuel-filter plugging, resulting 
from the use of the water-containing emulsions; and the effects of 
transportability and possible fuel-handling system contamination by 
the FRF constituents. As a result of this program, additional work 
was not recommended because of several requirements that could 
not easily be solved in field applications. 
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REFER ALSO TO CITATION(S) 52982, 54036 


53063 (DOE/EI/20469—T1) Station of Connecticut 
Middle Distillate Monitoring Program: [Final] report for the 
period October 1987 to June 1988. (Connecticut Office of 
Policy and Management, Hartford (USA). Energy Div.). 
1988. Contract FC01-87E120469. 1lp. NTIS, PC A03/MF 
A01. Order Number DE88016989/JAW. 

A final report was prepared pursuant to the requirements of 
the Department of Energy's Information Administration Coopera- 
tive Agreement -No. FC01-87E120469 to Connecticut for monitor- 
ing fuel oil prices and stock levels for the period September 2, 1987 
through May 2, 1988. 5 figs. 


53064 (DOE/EI/20474—T1) 1978-1988 distillate fuel oil 
survey: Final report. Sununu, J.H. (New Hampshire 
Governor's Energy Office, Concord (USA)). 1988. Contract 
FCO01-87E120474. 3lp. NTIS, PC A03/MF AO0l; 1; GPO 
Dep. Order Number DE88016911/JAW. 

The New Hampshire Governor's Energy Office (GEO) con- 
tinued its fuel price survey program during the 1987{endash}1988 
heating season. The survey was first conducted in 1976. As in the 
previous three years, the survey was supported with a small grant 
from the US Department of Energy, Energy Information Adminis- 
tration (EIA). The collected data was shared with that agency, 
which at the request of the US Congress, has monitored the supply 
and price of home heating oil. The effort has been concentrated in 
those areas, such as the Northeast, which are heavily dependent on 
oil as a home heating fuel. It appears that this will be the final year 
that this program is conducted by the EIA. The survey is conduct- 
ed each month of the year, although EIA funds cover only the 
months of October through May when significantly more data is 
collected with increased frequency. Thirty-nine full service fuel oil 
dealers are asked their full service, and credit price of their number 
two home heating oil. They are also asked the amount of their 
prompt payment or cash discount, and their inventory levels. A sub 
sample is asked to provide their wholesale price if they make such 
sales to other retail dealers. Thirteen dealers are asked to supply 
GEO their retail and wholesale prices on a more frequent basis 
during the heating season. They are called twice each month in Oc- 
tober, November, March, April and May and once each week in 
the three coldest months, December, January and February, when 
demand for heating reaches its peak. 12 figs., 1 tab. 


53065 (DOE/EIA—0109(88/07)) Petroleum supply 
monthly, July 1988. (USDOE Energy Information Adminis- 
tration, Washington, DC. Office of Oil and Gas). 27 Sep 
1988. 109p. NTIS, PC A06/MF AO1 - GPO. Order Number 
DE89000447/JAW. 

Total US demand for petroleum products (as measured by 
product supplied) averaged 16.6 million barrels per day in July 
1988, nearly 0.5 million barrels per day below the average for June 
1988 and 0.6 million barrels per day below the average for July 
1987. A combined drop of more than 0.5 million barrels per day in 
motor gasoline and distillate fuel oil demand accounts for the de- 
cline in total product supplied. Other highlights include: total prod- 
uct stocks increased 24.4 million barrels in July to 726.0 million 
barrels; stocks of crude oil (excluding SPR) dropped 9.7 million 
barrels to 349.3 million barrels; US refinery utilization rate in- 
creased in July for the fifth consecutive month; and low water 
levels along the Mississippi River and its tributaries caused by 
drought conditions in the region had no discernable impact on the 
movement of petroleum by barge between PAD Districts. 12 figs. 


0208 Waste Management 


REFER ALSO TO CITATION(S) 54105, 54832 


0209 Environmental Aspects 


REFER ALSO TO CITATION(S) 54881, 54911, 54912, 54986, 54994, 55038 


53066 (DOE/ER—0317, pp 39-58) Effects of oil pollu- 
tion and oil-production on chemoreception and behavior of 
marine animals, Case, J.F. (Univ. of California, Santa Bar- 
bara (USA)). Apr 1987. NTIS, PC A08/MF A0O1. Order 
Number DE88000815/JAW. 

In Physiological responses of marine organisms to environ- 
mental stresses. 

This research either involved organisms in situ in the Santa 
Barbara Channel or used water from the Channel. The authors 
were concerned that long-term petroleum development in the 
Channel would affect this work. Their research focused on the ef- 
fects of petroleum, drilling muds, and processed-water constituents. 
Petroleum was tested in all studies as a seawater soluble fraction. 
The experimental organisms were various coelenterates and crusta- 
ceans. These organisms were chosen because coelenterates exhibit 
easily quantifiable behavior based on relatively simple neuroid and 
neural systems and because crustaceans have very well-understood 
chemoreceptive physiology and behavior as well as commercial sig- 
nificance. 


53067 (DOE/ER—0317, pp 423-450) Effects of energy- 
related contaminants on ephyra development in Aurelia. bon 
genberg, D.B. (Eastern Virginia Medical School, Norfolk, 
VA (USA)). Apr 1987. NTIS, PC A08/MF AOl1. Order 
Number DE88000815/JAW. 

In Physiological responses of marine organisms to environ- 
mental stresses. 

To understand the effects of petroleum-related chemicals in 
marine organisms, the authors compared the effects of petroleum 
and simple petroleum hydrocarbons in a developing jellyfish Aure- 
lia. The tiny Aurelia polyps were exposed to test compounds and 
iodine. Iodine induces the polyps to give rise to ephyrae through 
strobilation. The segments formed on the polyps following iodine 
exposure metamorphose into ephyrae, which develop new struc- 
tures within a 5-day period at 30°C. The new structures that form 
in the ephyrae are rhopalia, a giant fiber nerve net, eight arms with 
two lappets, gastric filaments in a large stomach, manubria, and stri- 
ated coronal and radial muscles. The ephyrae are capable of pulsing 
and swimming behavior. The findings of their petroleum-related 
study as well as previously unpublished results on the effects of 
cadmium and sodium azide on ephyra development are summa- 
rized. 


53068 (PB—88-223920/XAB) Drilling discharges in the 
marine environment. (National Research Council, Washing- 
ton, DC (USA). Commission on Engineering and Technical 
Systems). 1983. 192p. NTIS, PC A09/MF AO1. 

Library of Congress catalog card No. 83-62998. 

The charge to the panel was to establish a credible technical 
basis for decisions about discharging drilling fluids and cuttings in 
the marine environment. The panel proceeded by reviewing and 
critically appraising the available knowledge concerning the fates 
and effects of drilling fluids and cuttings on the Outer Continental 
Shelf (OCS). It assessed the adequacy and applicability of existing 
research and the transferability of research results to different sites 
and hydrodynamic regimes. The panel also considered additional 
needed research as well as various means to mitigate the potential 
effects of drilling discharges. In agreement with its charge, the 
panel focused on discharges made during exploratory and develop- 
ment drilling, as opposed to those made during other phases of 
OCS operations. 
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53069 (PB—88-224407/XAB) Oil development in north- 
ern Alaska: a guide to the effects of gravel placement on wet- 
lands and waterbirds. Meehan, R.; Nickles, J.R. (Fish and 
Wildlife Service, Anchorage, AK (USA). Alaska Regional 
Office). Jun 1988. 211p. NTIS, PC A10/MF AOl1. 

This report provides guidance for resource managers in- 
volved with oil and gas development on Alaska’s North Slope. The 
information is specific to the Arctic Coastal Piain, and much is 
drawn from the Prudhoe Bay area. Guidance on development im- 
pacts is most applicable in the Prudhoe Bay area and is generally 
applicable to other areas in the Arctic Coastal Plain. The review 
focuses on development impacts on tundra and the related changes 
in habitat value to waterbirds. Background information on develop- 
ment patterns and specific information on oil-field facilities are in- 
cluded. The three appendices contain specific information on vege- 
tation and birds. 


0210 Legislation And Regulation 
REFER ALSO TO CITATION(S) 54037 
0240 Storage 

REFER ALSO TO CITATION(S) 53058 
0250 Combustion 


REFER ALSO TO CITATION(S) 53021 


03 NATURAL GAS 


53070 (PB—88-235486/XAB) Gas Research Institute 
1989-1993 research and development plan and 1989 research 
and development program. (Gas Research Inst., Chicago, IL 
(USA)). Jun 1988. 420p. (GRI—88/0190.1). NTIS, PC A18/ 
MF AO1. 


See also PB—88-235494 and PB—88-113030. 

The GRI 1989-1993 R and D Plan provides a description of 
the planning framework used to develop the GRI R and D pro- 
gram, and an overview of the 1989 R and D budget and program 
direction. The detailed description of the proposed 1989-1993 R 
and D Plan includes the R and D rationale, objective, goals, ac- 
complishments, strategies and milestones in Supply Options, End 
Use, Gas Operations and Crosscutting Research. Appendixes in- 
clude rosters of the GRI member companies, advisory bodies and 
professional staff; project-level budget and research objective sum- 
maries for 1989 R and D; and a glossary of terms. Contents: Plan- 
ning framework; Overview of the 1989 budget and R and D pro- 
gram; Supply options; End use; Gas operations; Crosscutting re- 
search. 


53071 (PB—88-240866/XAB) Development of an elec- 
tronic compact gas meter. Final report, July 1986-December 
1987, Pearman, A.N.J.; Hunter, G.D. (Honeywell, Inc., 
Golden Valley, MN (USA). Corporate Systems Develop- 
ment Div.). May 1988. 190p. (G—87397). NTIS, PC A09/ 
MF AO1. 

See also PB—88-129994. 

A compact (less than 50 cubic inches), electronic, natural gas 
flowmeter for residential service was built and tested. Data taken 
on models of the concept indicate that a microbridge-based meter 
will provide adequate performance. This report documents the 
meter model design, the apparatus used for testing, and the tests 
conducted on the models. An economic analysis conducted by 
Risk, Inc. is reported in its entirety. The analysis indicates that, to 
penetrate the marketplace, an electronic gas meter must cost less 
and offer more features than existing diaphragm meters. 





0301 Reserves 


53072 (PB—88-232632/XAB) Geologic assessment of 
natural gas from coal seams in the Fruitland Formation, San 
Juan Basin. Topical report, September 1986-September 1987. 
Kelso, B.S.; Wicks, D.E.; Kuuskraa, V.A. (ICF-Lewin 
Energy, Fairfax, VA (USA)). Mar 1988. 6lp. NTIS, PC 
A04/MF AOl1. 

On the basis of geologic assessment, the natural gas in place 
in the Fruitland Formation coals of the San Juan Basin is estimated 
at 50 trillion cubic feet. The north-central portion of San Juan 
Basin contains the highest concentrations of coalbed methane for 
the Fruitland Formation coals. The area coincides with the thick 
deposits of high-rank coals. To provide a foundation for evaluating 
the coalbed methane in place on a township-by-township basis, the 
study delineates the subsurface geology of the Fruitland Formation 
coals. Four regional cross sections and detailed overburden, net 
coal isopach, and coal rank maps are included. 


53073 (PB—88-232640/XAB) Geologic assessment of 
natural gas from coal seams in the Northern Appalachian 
Coal Basin. Topical report, September 1986-September 1987. 
Kelafant, J.R.; Wicks, D.E.; Kuuskraa, V.A. (ICF-Lewin 
Energy, Fairfax, VA (USA)). Mar 1988. 90p. NTIS, PC 
A05/MF AO1. 

Based on a geologic assessment of the Northern Appalachian 
Coal Basin, natural gas in place is estimated at 61 trillion cubic feet 
(Tcf), contained in 352,000 billion tons of coal. Over one third of 
the gas in place is in the deep, areally extensive Kittanning group 
(24.0 Tcf), although the Freeport (15.5 Tcf), Brookville/Clarion 
(11.0 Tcf), and Pittsburgh (7.0 Tcf) groups also hold considerable 
potential for coalbed gas. Five regional cross sections correlating 
the six major coal groups are included along with areal extent, 
overburden (depth of burial), coal isopach, and coal-rank maps. 


0302 Geology And Exploration 


REFER ALSO TO CITATION(S) 53052, 53088 


53074 (DOE/FE/60600—T18-Vol.2) Dry Gas Zone, Elk 
Hills Field, Kern County, California: General reservoir study: 
Structure and isochore maps: Final report. (Evans, Carey and 
Crozier, Bakersfield, CA (USA)). 29 Jun 1988. Contract 
AC01-85FE60600. 294p. NTIS, PC A13/MF A0Ol. Order 
Number DE88016034/JAW. 


53075 (DOE/FE/60600—T18-Vol.3) Dry Gas Zone, Elk 
Hills Field, Kern County, California: General reservoir study: 
Structural cross sections: Final report. (Evans, Carey and 
Crozier, Bakersfield, CA (USA)). 29 Jun 1988. Contract 
AC01-85FE60600. 269p. NTIS, PC Al2/MF AOl. Order 
Number DE88016035/JAW. 


53076 (DOE/FE/60600—T18-Vol.4) Dry Gas Zone, Elk 
Hills Field, Kern County, California: General reservoir study: 
Stratigraphic cross sections: Book 1: Final report. (Evans, 
Carey and Crozier, Bakersfield, CA (USA)). 29 Jun 1988. 
Contract AC01-85FE60600. 389p. NTIS, PC A17. Order 
Number DE88016036/JAW. 


53077 (DOE/FE/60600—T18-Vol.5) Dry Gas Zone, Elk 
Hills Field, Kern County, California: General reservoir study: 
Geologic data sheets: Book 1: Final report. (Evans, Carey 
and Crozier, Bakersfield, CA (USA)). 29 Jun 1988. Contract 
AC01-85FE60600. 422p. NTIS, PC A18/MF AOl. Order 
Number DE88016037/JAW. 


53078 (DOE/FE/60600—T18-Vol.6) Dry Gas Zone, Elk 
Hills Field, Kern County, California: General reservoir study: 
Geologic data sheets: Book 2: Final report. (Evans, Carey 
and Crozier, Bakersfield, CA (USA)). 29 Jun 1988. Contract 
AC01-85FE60600. 409p. NTIS, PC A18/MF A0Ol. Order 
Number DE88016038/JAW. 
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53079 (DOE/FE/60600—T18-Vol.7) Dry Gas Zone, Elk 
Hills Field, Kern County, California: General reservoir study: 
Geologic data sheets: Book 3: Final report. (Evans, Carey 
and Crozier, Bakersfield, CA (USA)). 29 Jun 1988. Contract 
AC01-85FE60600. 422p. NTIS, PC A1l8/MF AOl. Order 
Number DE88016039/JAW. 


53080 (DOE/FE/60600—T18-Vol.8) Dry Gas Zone, Elk 
Hills Field, Kern County, California: General reservoir study: 
Geologic data sheets: Book 4: Final report. (Evans, Carey 
and Crozier, Bakersfield, CA (USA)). 29 Jun 1988. Contract 
AC01-85FE60600. 325p. NTIS, PC Al4/MF A0Ol1. Order 
Number DE88016040/JAW. 


53081 (DOE/FE/61114—2608) Development of Alaskan 
gas hydrate resources: Annual report, October 1986--Septem- 
ber 1987. Sharma, G.D.; Kamath, V.A.; Godbole, S.P.; 
Patil, S.L.; Paranjpe, S.G.; Mutalik, P.N.; Nadem, N. 
(Alaska Univ., Fairbanks (USA). Petroleum Development 
Lab.). Oct 1987. Contract FG21-86FE61114. 223p. NTIS, 
PC A10/MF AO1. Order Number DE88010270/JAW. 

Solid ice-like mixtures of natural gas and water in the form 
of natural gas hydrated have been found immobilized in the rocks 
beneath the permafrost in Arctic basins and in muds under the deep 
water along the American continental margins, in the North Sea 
and several other locations around the world. It is estimated that 
the arctic areas of the United States may contain as much as 500 
trillion SCF of natural gas in the form of gas hydrates (Lewin and 
Associates, 1983). While the US Arctic gas hydrate resources may 
have enormous potential and represent long term future source of 
natural gas, the recovery of this resource from reservoir frozen 
with gas hydrates has not been commercialized yet. Continuing 
study and research is essential to develop technologies which will 
enable a detailed characterization and assessment of this alternative 
natural gas resource, so that development of cost effective extrac- 
tion technology. This study presents a state-of-the-art review of the 
various aspects related to gas hydrates. Reviews on gas hydrated 
have been published earlier by Byk and Fomina (1968) and Mako- 
gen (1981). Since then, many articles have been published on differ- 
ent aspects of gas hydrates. An attempt has been made in this 
review to provide a more complete and up-to-date information of 
gas hydrate literature. 


0303 Drilling, Production, And Processing 


REFER ALSO TO CITATION(S) 53059, 53060 
0305 Health And Safety 


53082 (PB—88-232756/XAB) Gas range/oven emissions 
impact analysis. Final report, July 1985-December 1987. Ti- 
kalsky, S.; Reisdorf, K.; Flickinger, J.; Totzke, D.; Hay- 
wood, J. (Dames and Moore, Madison, WI (USA)). Dec 
1987. 135p. (D/M—7683-062). NTIS, PC A07/MF AOl1. 

Ten older homes in Wisconsin were selected to participate in 
this pilot project to determine if field measurements of NO2 and 
CO on gas ranges vary significantly from those reported in the lit- 
erature, and if use of both vented and unvented gas appliances can 
be apportioned to determine separate impacts. Continuous NO2 and 
CO measurements were taken in several locations within each 
home during two measurement periods. The project indicates that 
the gas oven was frequently implicated in the small group of case 
study homes as a source of peak hourly average NO: concentra- 
tions. In addition, NO2 emission rates measured during the study 
were as much as a factor of two greater than those previously re- 
ported. The study also found that routine service adjustments on 
the ten range set resulted in statistically significant decreases in CO 
and NO: emission rates following servicing. This finding implies 
that some servicing of the gas range may be desirable and have an 
impact on indoor levels of NOz and CO. 
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0306 Marketing And Economics 
REFER ALSO TO CITATION(S) 53090, 54036, 54125 


53083 (TDECD/ED—8017295) Natural gas in Tennessee. 
Lyons, C. (ed.). (Tennessee Dept. of Economic and Com- 
munity Development, Nashville (USA). Energy Div.). 1988. 
28p. NTIS, PC A03/MF A0O1. Order Number DE88017295/ 
JAW. 

One of the goals of the Tennessee Department of Economic 
and Community Development's Energy Division is to provide the 
public with information necessary to make informed decisions about 
energy-related issues in Tennessee. This publication is a general ref- 
erence guide to Tennessee's natural gas industry, and it profiles the 
role of natural gas in meeting Tennessee’s energy needs. A directo- 
ry of natural gas organizations and distributors is also provided for 
obtaining additional information about federal, state, and local 
issues concerning natural gas in Tennessee. Currently, Tennessee 
consumes four times the amount of energy that it produces and im- 
ports more than 70% of its total energy requirements. Natural gas 
accounted for 13% of the total energy Btu’s consumed in the state 
in 1985. In order to satisfy the gas requirements of end-users, Ten- 
nessee must import 98% of its natural gas. Because of Tennessee's 
geographic proximity to major gas-producing areas in the south- 
west and Gulf of Mexico, an intricate network of interstate pipe- 
lines has evolved, providing Tennessee a comparative advantage in 
access to adequate natural gas reserves and low transportation 
costs. 6 figs., 5 tabs. 


0308 Environmental Aspects 


REFER ALSO TO CITATION(S) 53068 


53084 (IAEA-TECDOC—453, pp 149-162) Risk man- 
agement in the Netherlands. A quantitative approach. Kuijen, 
C.J. van. (Ministry of Housing, Physical Planning and Envi- 
ronment, Leidschendam (Netherlands)). Mar 1988. NTIS 
(US Sales Only), PC A19/MF AOl. Order Number 
DE88703967/JAW. (CONF-861085—). 

From Assessing and managing health and - environmental 
risks from energy and other complex industrial systems; Paris, 
France (13 Oct 1986). 

A policy for the management of environmental risks has 
been drawn up by the Dutch Parliament. Until) now within this 
framework the management of risks caused by activities with dan- 
gerous substances in particular has been worked out into an exter- 
nal safety policy. This is based on a quantitative evaluation and on 
politically laid down limits for the external safety of residents living 
near industrial installations. This approach has been applied to the 
transport and selling of LPG, the zoning of pipelines and the trans- 
port of chlorine and ammonia in the Rijnmond area. Also the im- 
plementation of the Seveso Directive in The Netherlands is based 
on it. (author). 8 refs, 4 figs. 


0309 Artificial Stimulation 
REFER ALSO TO CITATION(S) 53072, 53073 


53085 (PB—88-232665/XAB) Field operations for coop- 
erative treatment test. Annual report, March 1987-February 
1988. Wallace, J.L.; Foster, JM. (Columbia Gas System 
Service Corp., Columbus, OH (USA)). Jun 1988. 123p. 
NTIS, PC A06/MF AO1. 

Columbia Gas System Service Corporation is working under 
contract to the Gas Research Institute to coordinate field activities 
associated with comprehensive research of selected Devonian-shale 
gas wells in the Appalachian basin. The primary objectives of the 
research are to: (1) improve stimulation practices, (2) identify pro- 
spective completion intervals, and (3) better define production 
mechanisms in the Devonian shale. The research is being conduct- 
ed by a team of GRI-contracted petroleum engineers, logging spe- 
cialists, geologists, etc. with Columbia's role being that of field co- 
ordinator. Three comprehensive study wells have been drilled to 
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date and a fourth well underway. These wells are located in Martin 
County, Kentucky, and Calhoun, Logan, and Jackson counties, 
West Virginia. Results to date are preliminary with most data still 
being analyzed. Major accomplishments include developing a 
system to perform open-hole stress tests with nitrogen, refining 
techniques to identify productive zones, and defining relative 
amounts of absorbed vs. interstitial gas. 


53086 (SAND—88-0185C) Dual leakoff beehavior in hy- 
draulic fracturing of tight, lenticular gas sands. Warpinski, 
N.R. (Sandia National Labs., Albuquerque, NM (USA)). 
1988. Contract AC04-76DP00789. 17p. (CONF-881012—1). 
NTIS, PC A03. Order Number DE88011780/JAW. 

From 63. Society of Petroleum Engineers (SPE) annual 
technical conference and exhibition: reservoir engineering; Hous- 
ton, TX, USA (2 Oct 1988). 

Stimulation experiments conducted in anisotropic, naturally 
fractured, tight, lenticular, gas sandstones have shown the existence 
of a dual leakoff phenomenon. Below a threshold, leakoff increases 
by a factor of 50, slurries dehydrate rapidly, and screenouts occur 
in minutes. The leakoff has been shown to be controllable to some 
extent with 100-mesh sand. Results of three stimulation experiments 
are presented; three include a treatment that screened out, a mini- 
frac experiment that showed the effectiveness of 100-mesh sand, 
and a final successful stimulation. 30 refs., 14 figs., 6 tabs. 


53087 (SAND—88-0206C) A case study of a stimulation 
experiment in a fluvial, tight sandstone gas reservoir. War- 
pinski, N.R.; Branagan, P.T.; Sattler, A.R.; Cipolla, C.L.; 
Lorenz, J.C.; Thorne, B.J. (Sandia National Labs., Albu- 
querque, NM (USA)). 1988. Contract AC04-76DP00789. 
14p. (CONF-881012—3). NTIS, PC A03/MF A0O1; 1; GPO 
Dep. Order Number DE88013370/JAW. 

From 63. Society of Petroleum Engineers (SPE) annual 
technical conference and exhibition: reservoir engineering; Hous- 
ton, TX, USA (2 Oct 1988). 

A successful stimulation experiment has been conducted in a 
fluvial sandstone of the Mesaverde Formation at the Department of 
Energy's Multiwell Experiment site in Piceance basin of Colorado. 
This highly heterogeneous sandstone has submicrodarcy matrix per- 
meability but also contains narrow natural fractures that increase 
the reservoir permeability to 15 microdarcies. Examination of the 
core showed a primary, unidirectional, natural fracture system with 
evidence (unlike previous zones) for second and third sets at ob- 
lique orientations. The stimulation experiment consisted of stress 
tests, a three-well prefrac interference test, step-rate/flow-back 
tests, a minifrac, a full stimulation treatment, borehole geophone 
diagnostics during fracturing, and a post-frac interference test. Pre- 
frac rates of 65 MSCFD were measured and a permeability anisot- 
ropy ratio of 30:1 was inferred. Ten stress tests yielded containment 
barriers of 600--700 psi abutting the reservoir, lower than previous 
zones. Minifrac results showed that leakoff was very high during 
injection because of loss into the natural fractures. This leakoff was 
successfully controlled with 10 mesh sand during the treatment. A 
foam fluid with a new breaker system was used to minimize 
damage to the natural fractures. Borehole geophones in observation 
wells indicated that propped fracture length was at least 250 ft on 
each wing and fracture height was about 120 ft. After the stimula- 
tion, the well cleaned up readily and was flowing over 300 
MSCFD within 24 hours. Flow rates after 16 days of production 
were 200--220 MSCFD and little damage to the natural fractures 
was evident. Anisotropic behavior persisted throughout a postfrac 
interference test. 27 refs., 14 figs., 2 tabs. 


53088 (SAND—88-0268C) Insights and contributions 
from the Multiwell Experiment: A field laboratory in tight 
gas sandstone reservoirs. Northrop, D.A.; Frohne, K.H. 
(Sandia National Labs., Albuquerque, NM (USA)). 1988. 
Contract AC04-76DP00789. i5p. (SPE—18286; CONF- 
881012—4). NTIS, PC A03/MF AO1; 1; GPO Dep. Order 
Number DE88012700/JAW. 

From 63. Society of Petroleum Engineers (SPE) annual 
technical conference and exhibition: reservoir engineering; Hous- 
ton, TX, USA (2 Oct 1988). 

The U.S. Department of Energy's Multiwell Experiment 
(MWX) has led to insights and contributions into the technology 
for natural gas production from low permeability sandstones reser- 
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voirs in the western United States. Three wells, between 110 and 
215 ft (34-66 m) apart at depth, have been drilled in the piceance 
Basin of Colorado, where the cretaceous-age Mesaverde, the forma- 
tion of interest, lies at a depth of 4000 to 8250 ft (1220-2520 m). 
Tests have been conducted in the lowermost Corcoran-Cozzette 
marine sandstones and in the overlying paludal, coastal, and fluvial 
nonmarine intervals. Insights were gained in the areas of: (1) depo- 
sitional environments, (2) natural fractures, (3) techniques for accu- 
rate reservoir ‘assessment, (4) effectiveness of hydraulic fracturing, 
and (5) in situ stress behavior. Contributions to technology include: 
(1) improved core analysis capability, (2) demonstration of 
Stratapax{trademark} core bits, (3) importance of depositional envi- 
ronments and natural fractures to tight Mesaverde production, (4) a 
computerized log analysis system and service, (5) new stress testing 
procedures, (6) detailed geologic and reservoir model for the Mesa- 
verde, (7) factors affecting frac design, and (8) a comprehensive 
technical database for the Mesaverde. The paper draws upon sever- 
al years of MWX results to illustrate these insights and contribu- 
tions which have enhanced industry's ability to recover gas from 
this large resource. 99 refs., 2 tabs. 


53089 (SAND—88-1869C) [An assessment of borehole 
seismic fracture diagnostics]. (Sandia National Labs., Albu- 
querque, NM (USA)). 1988. Contract AC04-76DP00789. 
19p. (CONF-881012—2). NTIS, PC A03/MF AO!1; 1; GPO 
Dep. Order Number DE88012958/JAW. 

From 63. Society of Petroleum Engineers (SPE) annual 
technical conference and exhibition: reservoir engineering; Hous- 
ton, TX, USA (2 Oct 1988). 

A five year effort to apply triaxial borehole seismometer 
technology to mapping hydraulic fractures by detecting microseis- 
mic events associated with the fracturing process has been complet- 
ed. During this time, a number of evolutionary improvements to 
thee borehole receiver have lead to a unique sensor array geometry 
consisting of four geophone axes, positioned so that each axis 
makes the same angle with both the horizontal plane and the plane 
of the clamp are. The receiver includes downhole amplifiers which 
provides two gains, 112 dB for weak seismic sources and 100 dB to 
avoid saturation from strong seismic sources. The amplified seismic 
signals from the eight data channels are frequency division multi- 
plexed onto frequency modulation subcarriers for transmission to 
the surface through a single conductor wire line. This combination 
of multi-geophone reception, downhole amplification and frequency 
modulation data transmission results in a very sensitive receiver, 
almost completely free of electric noise. The data from two down- 
hole receivers in offset wells are recorded on tape to provide a con- 
tinuous record of all signals. An event location scheme, based on 
primary wave polarization and using directional statistics, computes 
the location of microseismic events with error estimates. Over 700 
microseismic events were digitized during a recent stimulation ex- 
periment. Analysis of these data resulted in 160 microseismic event 
locations, some as far as 450 ft. (137 m) from the receiver. The azi- 
muth determined from event locations agrees reasonably well with 
the predicted fracture azimuth, the head agrees with temperature 
log tops, and fracture height is in good agreement with fracture 
model calculations. Wrong lengths are less than fracture model pre- 
dictions unless fracture width is larger than expected. 9 refs., 5 figs., 
2 tabs. 


0310 Legislation And Regulation 


REFER ALSO TO CITATION(S) 53083 


53090 (OEB—8801) Decisions with reasons in the matter 
of an application by I.C.G. Utilities (Ontario) Ltd. for rates 
(re: gas costs). (Ontario Energy Board, Toronto (Canada)). 
22 Jan 1988. 113p. (CE—01850). Ontario Energy Board, 14 
Carlton St., 9th Floor, Toronto, Ont., Canada MS5B 1J2; 
$17.00 CAN. 

A hearing was conducted regarding rates and other charges 
for sale and transportation of gas by ICG, an Ontario utility. This 
document deals with an agreement, which had been amended to 
take into account new deregulatory measures, between ICG and 
TransCanada Pipelines. The Ontario Energy Board felt it to be in 
the interest of all for negotiations on these agreements to take place 
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in order to accomodate criteria of market access and competitive- 
ness. ICG had been trying to aim at a single blended price for gas 
from its supplier and contract relief with respect to existing con- 
tracts. The discount provisions of the earlier agreement, and the po- 
sitions of involved outside parties with respect to the Energy 
Board's concerns over the agreement, are outlined. The issue of 
whether the rate structure is reasonable and nondiscriminatory and 
whether the supply contracts were prudent is also examined. ICG's 
rate design and accounting treatment are presented, along with al- 
ternate proposals by various parties affected. The Board findings 
are summarized and the current agreement is acceptable. Although 
the agreement does not fully meet the Board's criteria for market 
access and competitiveness, it is realized that negotiations undertak- 
en by ICG were constrained by factors outside provincial control. 
Future concerns addressed in this document include the concept of 
a competitive market, decontracting, and supply security. 


0320 Transport, Pipelines, And Handling 
REFER ALSO TO CITATION(S) 53083, 54461 


53091 (PB—88-236765/XAB) Development of improved 
construction and maintenance equipment techniques for acci- 
dental damage prevention: completion of Phase 2A. Topical 
report, August 1987-February 1988. Swanson, R.K. (South- 
west Research Inst., San Antonio, TX (USA)). Mar 1988. 
26p. NTIS, PC A03/MF A0Ol1. 

See also PB—87-226031. 

A mechanical probing device, based on a small water jet 
probe, penetrated compacted soils to average pipe depths in a few 
seconds. The device was coupled with an acoustic vibration trans- 
ducer and simple signal-analysis electronics. When the probe con- 
tacts a solid object, the jet excites an acoustic response to which 
electric circuitry responds. Using a single visual display, an opera- 
tor can determine whether the object encountered is rock or pipe. 
Under the operating parameters selected, the jet will not damage 
plastic pipe. 


53092 (PB—88-236781/XAB) New technologies for the 
gas industry: GRI’s (Gas Research Institute's) transport and 
storage program. (Gas Research Inst., Chicago, IL (USA)). 
1988. 6p. (GRI—88/0191). NTIS, PC A02/MF AO1. 

Color illustrations reproduced in black and white. 

The GRI Transport and Storage Program aims to benefit the 
public and the gas industry by providing safe, reliable gas service at 
the lowest possible cost and with a minimum of environmental 
impact. Eight GRI-sponsored projects that have reached the tech- 
nology transfer stage are described: a biocorrosion test kit, Clock 
Spring products, calibration gases, supercompressibility software, 
corrugated stainless steel interior piping, a polyethylene pipe joint 
flaw detector, the Field Failure Reference Catalog for Polyethylene 
Gas Piping, and an underground storage model. 


0330 Properties 


REFER ALSO TO CITATION(S) 53081 


53093 (PB—88-233887/XAB) Development of a general- 
ized, automated, high-pressure heat-flux calorimeter and its 
application to measure the heats of dissociation and hydrate 
numbers of methane hydrates. Final report. Kobayashi, R.; 
Lievois, J.S. (Rice Univ., Houston, TX (USA). Dept. of 
Chemical Engineering). Mar 1988. 132p. NTIS, PC A07/ 
MF AOl. 

A generalized heat-flux Calvet calorimeter to study the ca- 
lorimetry of gas hydrates under free surface and porous media envi- 
ronment was developed. The calorimeter features an aqueous-phase 
electrical-conductivity system to instantaneously register the 
amount of water participating in the hydrate-formation process. 
Two high-pressure proportioning provide a variable-volume system 
to track the amount of the participating gas phase. The entire 
system is computer operated and controlled through an analog-to- 
digital converter and a microcomputer. The apparatus was success- 
fully applied to determine the heat of decomposition of methane 
hydrates at 5 and 10°C. Further calorimetric studies of various sort 
are projected for the future. 














ERA-13/23 / 7296 





0340 Combustion 


REFER ALSO TO CITATION(S) 53082, 54062, 54079 


53094 (E/ECE—8016463) Domestic gas consumption 
basic study 1987. (United Nations, Geneva (Switzerland). 
Economic Commission for Europe). 1 Jul 1988. 16p. NTIS 
(US Sales Only), PC A03. Order Number DE88016463/ 
JAW. 


Since 1978, N.V. Nederlands e Gasunie and VEGIN have 
been conducting joint research into the domestic market - the "Do- 
mestic Gas Consumption Basic Study”. The object of this research 
is to obtain an insight into the domestic gas market and, in particu- 
lar, into those factors which influence gas consumption. The study 
has been carried out on an annual basis since 1980. The present 
year is therefore the eighth consecutive year of the study. These 
studies have yielded a great deal of information on the domestic 
market. The ongoing nature of the research is revealing all kinds of 
trends in this market. The 1987 study went into the most important 
characteristics of housing description, cooking appliances and water 
heating appliances. An in-depth study was also made of the heating 
market. In addition to cataloguing the market penetration of the 
various types of heating appliance, such aspects as supplementary 
heating, behavior patterns with regards to use of heating appliances 
and a variety of data relating to central heating boilers (replace- 
ment of individual boilers, replacement of communal boilers by in- 
dividual boilers in blocks of flats, types of boiler etc.). 13 tabs., 3 
figs. 


53095 (EGG-M—88086) Modeling study of burner and 
furnace performance for oxygen enriched combustion systems. 
Payne, R.; Richter, W. (Energy and Environmental Re- 
search Corp., Irvine, CA (USA)). 1988. Contract ACO07- 
761D01570. 28p. (CONF-8805192—1). NTIS, PC A03/MF 
AO01. Order Number DE88016955/JAW. 

From AFRC spring management meeting; Toronto, Canada 
(10 May 1988). 

A 2-D finite difference model was applied to investigate the 
effects of O2 enrichment and combustion with pure oxygen on per- 
formance of two burners in two different pilot-scale furnaces fired 
with natural gas. The predictions yielded not only data on overall 
heat transfer performance depending on burner type and operating 
conditions, but also allowed a detailed analysis of the interaction 
between combustion and burner and furnace aerodynamics. Predic- 
tions of gas temperature distributions and refractory surface tem- 
peratures were compared to corresponding measured: distributions. 
In all cases predicted performance followed the measured trends. 
Predictions and measurements clearly show that, by adjusting the 
thermal input, combustion with enriched air or pure O2 can be ap- 
plied with a minimum change in furnace gas temperature distribu- 
tion and refractory temperatures. However, in spite of the consider- 
able increase in efficiency, absolute heat transfer is somewhat re- 
duced for same peak refractory temperatures. Predictions and meas- 
urements showed a moderate scale effect on performance for both 
burner types studied which is primarily attributed to different re- 
fractory wall characteristics of the two furnaces. The modeling 
study allowed a valuable insight into the oxygen flame behavior. 
The knowledge gained will be used in Phase II of the DOE 
project, in which full scale furnace performance for oxy-fuel flames 
will be investigated. 7 refs., 16 figs., 3 tabs. 


53096 (PNL-SA—15359) Prediction of heat transfer be- 
tween the combustion space and the load. Kim, Dongmoon; 
Song, Tae-Ho. (Pacific Northwest Lab., Richland, WA 
(USA)). Mar 1988. Contract AC06-76RL01830. 22p. 
(CONF-880724—24). NTIS, PC A03/MF AOl. Order 
Number DE88016313/JAW. 

From 25. American Society of Mechanical Engineers/Amer- 
ican Institute of Chemical Engineers/American Nuclear Society na- 
tional heat transfer conference; Houston, TX, USA (24 Jul 1988). 

A computational model has been developed to examine two- 
dimensional flow and heat transfer in a combustion chamber with 
emphasis on the interaction between the combustion space and the 
load. The load is considered semitransparent to thermal radiation. 
Therefore, conduction and radiation through the load has been con- 
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sidered in the model. The heat flux incident on the load surface is 
calculated from the temperature field resulting from combustion 
and heat transfer simulation. Compressible flow and combustion 
phenomena, along with radiative and convective heat transfer, are 
simulated in a natural gas-fired combustion chamber. The results 
provide the temperature distribution and heat flux along the load 
surface. The study predicts the local peak heat flux to the load 
from the combustion space. 


0350 Storage 


53097 (PB—88-233861/XAB) Development of a data 
base for onsite natural gas storage. Final report. Joyce, T.J.; 
Biederman, N. (Joyce (T.) Associates, Inc., Fairfax, V. 
(USA)). Dec 1986. 209p. NTIS, PC A10/MF AO1. 

The overall project objective was to establish a technical 
and economic data base of baseline (i.e., non-site specific) industrial 
onsite natural gas storage technologies in order to assess the poten- 
tial for cost reductions through research and development efforts. 
A description is provided of the market and economic factors used 
by natural-gas utilities and industrial end-users to evaluate the po- 
tential for onsite storage utilization. A discussion of the current 
storage related R&D activities is presented. A sensitivity analysis of 
various investment and operating parameters to indicate the poten- 
tial for cost reductions was made. The economic sensitivity analysis 
is made using a generic capital recovery and operating cost analysis 
methodology. Potential areas for R&D on natural gas storage and 
peak shaving are recommended. 


04 OIL SHALES AND TAR SANDS 
0404 Oil Production, Recovery, And Refining 
REFER ALSO TO CITATION(S) 53060 


53098 (DOE/BC/10845—10) Enhanced oil recovery by 
surfactant-enhanced volumetric sweep efficiency: Second 
annual report, September 30, 1986-September 30, 1987. Har- 
well, J.H.; Scamehorn, J.F. (Oklahoma Univ., Norman 
(USA). School of Chemical Engineering and Materials Sci- 
ence). Apr 1988. Contract AC19-85BC10845. 136p. NTIS, 
PC AO7/MF AOl; 1; GPO Dep. Order Number 
DE88001228/JAW. 

It is widely known that heterogeneities in oil reservoirs oc- 
curring as a result of permeability variations in the rock can have a 
detrimental effect on an oil recovery process; preferential diversion 
of injected displacement fluid occurs through the high-permeability 
zones, leaving the lower-permeability zones at a high residual oil 
content at a time when it is no longer economically viable to con- 
tinue the oil recovery process. A novel oil recovery process is de- 
scribed which aims to improve the volumetric sweep efficiency of 
oil recovery. High-permeability zones are partially or completely 
plugged off by using the chromatographic and phase behavior of 
surfactants and their mixtures and the preferential invasion of high- 
permeability areas by low-viscosity injected fluids. The plugging 
will divert flow into regions of higher oil saturation. 85 refs., 46 
figs., 6 tabs. 


53099 (DOE/FE—0110) EOR initiative: A strategy for 
enhanced domestic oil production. (USDOE Assistant Secre- 
tary for Fossil Energy, Washington, DC. Office of the 
Deputy Assistant Secretary for Oil, Gas, Shale and Special 
Technologies). Aug 1988. 28p. NTIS, PC A03/MF AOl. 
Order Number DE89000416/JAW. 

The Assistant Secretary for Fossil Energy directed that a 
review be made to determine whether an expanded petroleum initi- 
ative could be fashioned to respond positively to the current situa- 
tion. This report is the result of that review. It sets forth what 
might be done from a technical standpoint to help mitigate the 
problems being experienced in the domestic oil industry. 
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53100 (DOE/MC/11076—T2) Use of external fuel to im- 
prove yields from in situ oil shale retorts with nonuniform 
permeability: Quarterly report. Merriam, N.W.; Cha, C.Y.; 
Fahy, L.J. (Western Research Inst., Laramie, WY (USA)). 
Dec 1987. Contract FC21-86MC11076. 27p. NTIS, 
A03/MF AOl1. Order Number DE88010271/JAW. 

This report documents the test conditions and results from 
three tests used to see whether yields can be improved by adding 
fuel to oil shale retorts having nonuniform permeability. It also 
contains comparisons of results from these three tests with a previ- 
ous test using external fuel and a baseline test where no external 
fuel was used. 16 refs., 6 figs., 10 tabs. 


53101 (UCID—16986-88-2) Lawrence Livermore Nation- 
al Laboratory oil shale: Quarterly report April--June 1988. 
Cena, R. (Lawrence Livermore National Lab., CA (USA)). 
Aug 1988. Contract W-7405-ENG-48. 12p. NTIS, PC A03/ 
MF AO1. Order Number DE89000234/JAW. 

The key unique aspect of our process is the role of olefins, 
conveniently obtained by unsaturating a hydrocarbon-rich pyrolysis 
gas. These olefins are brought in contact with an organic material's 
pyrolysis intermediates using a catalyst that concentrates the olefins 
at reactive sites. Catalysts must adsorb olefins but should nct pro- 
mote coke formation. Coking potential of the catalyst with regard 
to a particular organic material can be determined by pyrolyzing 
the material in a hot fluidized bed of the catalyst and measuring 
char formed (combustion techniques can be used). The chemistry 
occurs primarily at active sites on the catalyst surface; apparently 
transport of the organic materials into pores is relatively inefficient. 
Preferred catalysts have large surface areas (small particle size) 
with a high density of active surface sites. For a given catalyst, 
olefin incorporation increases as particle size decreases. For mont- 
morillonites there is a crude correlation of catalytic activity and 
surface area as determined by the BET method. We have injected 
Fisher assay oil from Green River formation shale into heated tubes 
packed with sand or oxidized shale. Temperature and residence 
time were changed. The amount of coke deposited and light gas re- 
leased were measured as part of the carbon and mass balance. The 
oils suffered thermal cracking at temperatures above 500{degree}C. 
Cracking to lighter gases was the principal reaction in quartz sand. 
Oxidized shale resulted in a greater proportion of coke formation, 
but did not alter the overall rate of thermal decomposition. 4 figs., 
1 tab. 


0405 Properties And Composition 
REFER ALSO TO CITATION(S) 53098 

0406 Direct Uses And By-products 
REFER ALSO TO CITATION(S) 53020 

0420 Regulations 


53102 (ERCB/C—D88-5) Application by AEC Pipelines 
for a pump station and related facilities in the La Corey area. 
Decision D 88-5. (Energy Resources Conservation Board, 
Calgary, Alberta (Canada)). 1988. Vp. (CE—01837). Energy 
Resources Conservation Board, 640-5th Ave. SW, Calgary, 
Alta., Canada T2P 3G4; $5.00 CAN. 

Hearings were conducted on a proposed pump station and 
related facilities along a pipeline system running from Cold Lake to 
Edmonton, Alberta. A number of concerns were raised at the hear- 
ings, including odors from the existing truck terminal at the site, in- 
creased truck traffic, and operational noise levels. This report deals 
with the matters respecting the existing pipeline terminal, consisting 
of facilities for receiving truck deliveries of bitumen, storage tanks 
for blending condensates and for blended product, and pumping 
equipment for injecting the blended bitumen into the pipeline. The 
main concern was over hydrogen sulfide emissions, and a number 
of recommendations were made. It was agreed that the condensate 
storage tank was one of the possible source of emissions, and instal- 
lation of either a floating roof with a fixed cone roof, or a vapor 
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recovery system, on the tank was recommended if a significant 
odor problem persists. Other recommendations include installing 
hydrogen sulfide monitoring equipment at the facility and at certain 
nearby sites, installing caution signs, and ensuring that bitumen is 
off-loaded within an enclosed system. Truck traffic and noise levels 
were not considered to be a problem at this time. The proposed 
new facility was approved. | fig. 
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53103 CAEA-TECDOC—442-1987-ed.) Directory of na- 
tional competent authorities’ approval certificates for pack- 
ages, shipments, special arrangements and special form radio- 
active material. (International Atomic Energy Agency, 
Vienna (Austria)). Nov 1987. 169p. NTIS (US Sales Only), 
PC A08/MF AOl1. Order Number DE88703832/JAW. 

The Agency's transport regulations prescribe various re- 
quirements for the authorization of packages and shipments in re- 
spect of both national and international movement of radioactive 
material. These authorizations are issued by the relevant competent 
authority of the country concerned; they take the form of package 
approval and/or shipment approval certificates. At the request of 
the Standing Advisory Group of the Safe Transport of Radioactive 
Material (SAGSTRAM), the Agency has established a programme 
to maintain a file of those certificates for packages and shipments 
which are either transported internationally or used outside the 
country of origin. The purpose of this directory is to facilitate the 
transfer of information to competent authorities and any other 
person wishing details on the packaging, authorized contents or 
special conditions pertinent to any package or shipment. The direc- 
tory enables competent authorities to be aware of the status of any 
certificate submitted for validation. It also indicates any change in 
status of any certificate already validated. 


53104 (IAEA-TECDOC—461) Spent fuel surveillance 
and monitoring methods. Proceedings of a technical commit- 
tee meeting held in Vienna, 27-30 October 1987. (Internation- 
al Atomic Energy Agency, Vienna (Austria)). May 1988. 
110p. (CONF-8710374—). NTIS (US Sales Only), PC A06/ 
MF AO1. Order Number DE88704116/JAW. 

From Technical committee meeting on spent fuel surveil- 
lance and monitoring methods; Vienna, Austria (27 Oct 1987). 

The Technical Committee Meeting on "Spent Fuel Surveil- 
lance and Monitoring Methods” (27-30 October 1987) has been or- 
ganized in accordance with recommendations of the International 
Standing Advisory Group on Spent Fuel Management during its 
second meeting in 1986. The aim of the meeting was to discuss the 
above questions with emphasis on current design and operation cri- 
teria, safety principles and licensing requirements and procedures in 
order to prevent: inadvertent criticality, undue radiation exposure, 
unacceptable release of radioactivity as well as control for loss of 
storage pool water, crud impact, water chemistry, distribution and 
behaviour of particulates in cooling water, oxidation of intact and 
failed fuel rods as a function of temperature and burnup; distribu- 
tion of radiation and temperature through dry cask wall, monitor- 
ing of leakages from pools and gas escapes from dry storage facili- 
ties, periodical integrity tests of the containment barriers, responsi- 
bilities of organizations for the required operation, structure, staff 
and subordination, etc. The presentations of the Meeting were di- 
vided into two sessions: Spent fuel surveillance programmes and 
practice in Member States (4 papers); Experimental methods devel- 
oped in support of spent fuel surveillance programmes (5 papers). A 
separate abstract was prepared for each of these papers. Refs, figs 
and tabs. 
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REFER ALSO TO CITATION(S) 53321 







53105 (INIS-BR—1271) Study of some modern carbonat- 
ed marine organisms, using U/sup 234//U/sup 238/ activities 
and its uranium concentration. Pregnolatto, Y. (Bahia Univ., 
Salvador (Brazil)). 1975. 78p. (In Portuguese). NTIS (US 
Sales Only), PC AO5/MF AOl. Order Number 


DE88704263/JAW. 
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Several types of alive carbonated organisms of marine fluvial 
or mixed environment origin were analized in its concentrations of 
Uranium and about its activity ratio U/sup 234//U/sup 238/. In the 
same way measurements were made from the water of these three 
types of environments. The results indicate that the mollusks shells 
show a very low concentration compared with corals. Its concen- 
tration varies from 0.04 to 0.33 ppm. Inside the limit of errors we 
can say that the several types of carbonated organisms show the 
same disequilibrium U/sup 234//U/sup 238/ which was found in 
associated waters. An analysis of a piece of wood from long time 
immersed in the sea water was made. The result indicates that there 
was a marked high in concentration of Uranium due to chelatation 
with organic matter. (C.D.G.). 


53106 (INIS-BR—1272) Concentration and distributions 
of the natural radioactives elements in tropical and semi-arid 
soils, Fazenda Bela Vista-Bahia. Azevedo, A.M.R. de. 
(Bahia Univ., Salvador (Brazil)). 1975. 64p. (In Portuguese). 
NTIS (US Sales Only), PC A04/MF AO1. Order Number 
DE88704264/JAW. 

U, th and K concentrations were determinated on 239 sam- 
ples collected from a grid of 3 km/sup 3/ in a part of the Bela 
Vista Farm, Jaguarari County, Bahia. The samples are mainly sur- 
face soils and rocks, but includes a few ones from trenches as well. 
This area consist of metamorphic rocks of granulitic facies, pait of 
the precambrian migmatitic complex of Bahia, with banded 
gneisses, pyroxenites and amphibolites. Since the area studied is 
closer to a cupriferous district, in addition to the radioactive ele- 
ments determined by gamma-ray spectrometry, the samples were 
also analysed for copper and nickel content by flame atomic ab- 
sorption in order to abtain complementary geochemical informa- 
tion. Correlation between elements as well as with local geology 
studied and its was found that: a) except for uranium, the isocon- 
centration for all elements were aproximately parallel to the geo- 
logical structure and geophysical anomaly. b) potassium showed an 
irregular distribution. c) uranium concentration were in general 
very low. d) The U/Th ratios were very high. Indicating a proba- 
ble low geochemical evolution. e) The concentration found for C, 
Ni and Th were closer to average concentrations of intermediate 
igneous rocks than those of basic and ultra basic rocks. (C.D.G.). 


53107 (INIS-mf—11262) Mining Pribram in science and 
technology. Proceedings of Session H - Development of 
Slovak mining. Slezak, O.; Ladziansky, S. (eds.). (Ceskoslo- 
venska Vedeckotechnicka Spolecnost, Prague). 1987. 25ip. 
(In Slovak). (CONF-8710342—). NTIS (US Sales Only), PC 
A12/MF AO1. Order Number DE88704144/JAW. 

From Mining Pribram in science and technology; Pribram, 
Czechoslovakia (12 Oct 1987). 

The proceedings of Session "Development of Slovak 
Mining” comprises 21 papers of which one deals with the history of 
uranium mining in Slovakia. (J.B.). 


53108 (INIS-mf—11289) Mining Pribram in science and 
technology. Proceedings of Session R - Mechanization of 
mine operations. Kolar, J.; Bernatik, O. (eds.). (Ceskoslo- 
venska Vedeckotechnicka Spolecnost, Prague). 1987. 420p. 
(In English, Czech, Slovak, German, Russian). (CONF- 
8710342—). NTIS (US Sales Only), PC A18/MF AOI. 
Order Number DE88704148/JAW. 

From Mining Pribram in science and technology; Pribram, 
Czechoslovakia (12 Oct 1987). 

The proceedings contain 30 papers of which two deal with 
uranium mine problems, viz.: "Current and prospective orientation 
of mechanized driving of mines and underground infrastructures” 
and ‘The operation of rail-less mine mechanization in the Hamr 
area’. (J.B.). 


53109 (PER—148) Discussion forum for researchers in 
nuclear geology. Programme and abstracts. Brynard, H.J. 


(ed.). (Atomic Energy Corp. of South Africa (Pty) Ltd., 
Pretoria). Nov 1986. 52p. (CONF-8611268—). NTIS (US 
Sales Only), PC A04/MF AOl. Order Number 
DE88704062/JAW. 
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From Discussion forum for researchers in nuclear geology; 
Broederstroom, South Africa (26 Nov 1986). 

Contains only summaries of papers. 

The Atomic Energy Corporation of SA Ltd (AEC) sponsors 
research in nuclear geology at several South African universities 
with a view to delineating target areas for uranium prospecting by 
mining companies. In order to ensure the efficient co-ordination of 
this research an annual meeting is held where sponsored researchers 
and other organizations report on their progress during the year. 
This ensures valuable cross-pollination of ideas, and an input from 
the mining industry is gained as to which direction future research 
should take. The results of the researchers reported on at these 
meetings is not necessarily complete and the abstracts in this 
volume should therefore not be regarded as conclusive. In this dis- 
cussion forum uranium in granites and uranium in sedimentory de- 
posits are covered. The geochemical anomalies of uranium as well 
as the geohydrology and its application in defining uranium are also 
discussed. 


53110 (PER—148, pp — Geohydrology and its appli- 
cation in defining uranium and other ic provinces. 
Levin, M.; Camisani-Calzolari, F.A.G.M.; SaaahiseaaSehen, 
B.B. (Atomic Energy Corp. of South Africa (Pty) Ltd., Pre- 
toria). Nov 1986. NTIS (US Sales Only), PC A04/MF AO1. 
Order Number DE88704062/JAW. (CONF-8611268—). 

From Discussion forum for researchers in nuclear geology; 
Broederstroom, South Africa (26 Nov 1986). 
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53111 (DOE/ID—10197-Vol.1) Report of public meetings 
on the draft environmental impact statement, DOE/EIS-0136: 
Special Isotope Separation Project: Volume 1, Proceedings of 
the meeting held March 25, 1988, at University Place, Idaho 
Falls, ID. (EG and G Idaho, Inc., Idaho Falls (USA)). Apr 
1988. Contract AC07-76ID01570. 186p. (CONF-8803145— 
Vol.1). NTIS, PC: AO9/MF AOl. Order Number 
DE88016935/JAW. 

From Public meetings on the draft environmental impact 
statement-DOE/EIS-0136; Idaho Falls, ID, USA (25 Mar 1988). 

This document describes public hearings held to receive 
comment on the Draft Environmental Impact Statement for the 
proposed siting, construction, and operation by the Department of 
Energy of a Special Isotope Separation Project utilizing the Atomic 
Vapor Laser Isotope Separation Process Technology (SIS Project). 
All interested organizations and individuals may comment on the 
DEIS. The Department proposes to site, construct, and operate an 
SIS facility either at the DOE's Idaho National Engineering Labo- 
ratory near Idaho Falls; the DOE’s Hanford Reservation near 
Richland, Washington; or, the DOE’s Savannah River Plant near 
Aiken, South Carolina. Each of these three sites is designated as an 
alternative that is considered in the Draft EIS. The fourth and final 


alternative under consideration in the DEIS is the No Action Al- 
ternative. 


53112 (DOE/ID—10197-Vol.3-A) Report of public meet- 
ings on the draft environmental impact statement, DOE/EIS- 
0136: Special Isotope Separation Project: Volume 3-A, Exhib- 
its of the meeting held March 25, 1988, at University Place, 
Idaho Falls, ID. (EG and G Idaho, Inc., Idaho Falls 
(USA)). Apr 1988. Contract ACO07-761D01570. 467p. 
(CONF-8803145—Vol.3-A). NTIS, PC A20. Order Number 
DE88016928/JAW. 

From Public meetings on the draft environmental impact 
statement-DOE/EIS-0136; Idaho Falls, ID, USA (25 Mar 1988). 

This document describes public hearings held to receive 
comment on the Draft Environmental Impact Statement for the 
proposed siting, construction, and operation by the Department of 
Energy of a Special Isotope Separation Project utilizing the Atomic 
Vapor Laser Isotope Separation Process Technology (SIS Project). 
All interested organizations and individuals may comment on the 
DEIS. The Department proposes to site, construct, and operate an 
SIS facility either at the DOE’s Idaho National Engineering Labo- 
ratory near Idaho Falls; the DOE’s Hanford Reservation near 
Richland, Washington; or, the DOE’s Savannah River Plant near 
Aiken, South Carolina. Each of these three sites is designated as an 
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alternative that is considered in the Draft EIS. The fourth and final 
alternative under consideration in the DEIS is the No Action Al- 
ternative. 


53113 (DOE/ID—10197-Vol.3-B) Report of public meet- 
ings on the draft environmental impact statement, DOE/EIS- 
0136: Special Isotope Separation Project: Volume 3-B, Exhib- 
its of the meeting held March 25, 1988, at University Place, 
Idaho Falis, ID. (Idaho National Engineering Lab., Idaho 
Falls (USA)). Apr 1988. Contract AC07-76ID01 570. 402p. 
(CONF-8803145—Vol.3-B). NTIS, PC A18. Order Number 
DE88016926/JAW. 

From Public meetings on the draft environmental im 
statement-DOE/EIS-0136; Idaho Falls, ID, USA (25 Mar 1988). 

This document describes public hearings held to receive 
comment on the Draft Environmental Impact Statement for the 
proposed siting, construction, and operation by the Department of 
Energy of a Special Isotope Separation Project utilizing the Atomic 
Vapor Laser Isotope Separation Process Technology (SIS Project). 
All interested organizations and individuals may comment on the 
DEIS. The Department proposes to site, construct, and operate an 
SIS facility either at the DOE’s Idaho National Engineering Labo- 
ratory near Idaho Falls; the DOE’s Hanford Reservation near 
Richland Washington; or, the DOE’s Savannah River Plant near 
Aiken, South Carolina. Each of these three sites is designated as an 
alternative that is considered in the Draft EIS. The fourth and final 
alternative under consideration in the DEIS is the No Action Al- 
ternative. 


53114 (DOE/ID—10197-Vol.3-C) Report of public meet- 
ings on the draft environmental impact statement, DOE/EIS- 
0136: Special Isotope Separation Project: Volume 3-C, Exhib- 
its of the meeting held March 25, 1988, at University Place, 
Idaho Falls, ID. (idaho National Engineering Lab., Idaho 
Falls (USA)). Apr 1988. Contract AC07-76ID01570. 400p. 
(CONF-8803145—Vol.3-C). NTIS, PC A17. Order Number 
DE88016925/JAW. 

From Public meetings on the draft environmental impact 
statement-DOE/EIS-0136; Idaho Falls, ID, USA (25 Mar 1988). 

This document describes public hearings held to receive 
comment on the Draft Environmental Impact Statement for the 
proposed siting, construction, and operation by the Department of 
Energy of a Special Isotope Separation Project utilizing the Atomic 
Vapor Laser Isotope Separation Process Technology (SIS Project). 
All interested organizations and individuals may comment on the 
DEIS. The Department's proposes to site, construct, and operate an 
SIS facility either at the DOE’s Idaho National Engineering Labo- 
ratory near Idaho Falls; the DOE’s Hanford Reservation near 
Richland, Washington; or, the DOE’s Savannah River Plant near 
Aiken, South Carolina. Each of these three sites is designated as an 
alternative that is considered in the Draft EIS. The fourth and final 
alternative under consideration in the DEIS is the No Action Al- 
ternative. 


53115 (DOE/ID—10197-Vol.3-D) Report of public meet- 
ings on the draft environmental impact statement, DOE/EIS- 
0136: Special Isotope Separation Project: Volume 3-D, Exhib- 
its of the meeting held March 25, 1988, at University Place, 
Idaho Falls, ID. (Idaho National Engineering Lab., Idaho 
Falls (USA)). Apr 1988. Contract AC07-761D01570. 465p. 
(CONF-8803145—Vol.3-D). NTIS, PC A20. Order Number 
DE88016929/JAW. 

From Public meetings on the draft environmental impact 
statement-DOE/EIS-0136; Idaho Falls, ID, USA (25 Mar 1988). 

This document describes public hearings held to receive 
comment on the Draft Environmental Impact Statement for the 
proposed siting, construction, and operation by the Department of 
Energy of a Special Isotope Separation Project utilizing the Atomic 
Vapor Laser Isotope Separation Process Technology (SIS Project). 
All interested organizations and individuals may comment on the 
DEIS. The Department proposes to site, construct and operate an 
SIS facility either at the DOE’s Idaho National Engineering Labo- 
ratory near Idaho Falls; the DOE’s Hanford Reservation near 
Richland, Washington; or, the DOE’s Savannah River Plant near 
Aiken, South Carolina. Each of these three sites is designed as an 
alternative that is considered in the Draft EIS. The fourth and final 
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alternative under consideration in the DEIS is the No Action Al- 
ternative. 


53116 (DOE/ID—10197-Vol.3-E) Report of public meet- 
ings on the draft environmental impact statement, DOE/EIS- 
0136: Special Isotope Separation Project: Volume 3-E, Exhib- 
its of the meeting held March 25, 1988, at University Place, 
Idaho Falls, ID. (Idaho National Engineering Lab., Idaho 
Falls (USA)). Apr 1988. Contract AC07-76I1D01570. 231p. 
(CONF-8803145—Vol.3-E). NTIS, PC All. Order Number 
DE88016924/JAW. 

From Public meetings on the draft environmental impact 
statement-DOE/EIS-0136; Idaho Falls, ID, USA (25 Mar 1988). 

This document describes public hearings held to receive 
comment on the Draft Environmental Impact Statement for the 
proposed siting, construction, and operation by the Department of 
Energy of a Special Isotope Separation Project utilizing the Atomic 
Vapor Laser Isotope Separation Process Technology (SIS Project). 
All interested organizations and individuals may comment on the 
DESI. The Department's proposes to site, construct, and operate an 
SIS facility either at the DOE's Idaho National Engineering Labo- 
ratory near Idaho Falls; the DOE’s Hanford Reservation near 
Richland, Washington; or, the DOE's Savannah River Plant near 
Aiken, South Carolina. Each of these three sites is designated as an 
alternative that is considered in the Draft EIS. The fourth and final 
alternative under consideration in the DEIS is the No Action Al- 
ternative. 


53117 (DOE/ID—10197-Vol.4) Report of public meetings 
on the draft environmental impact statement, DOE/EIS-0136: 
Special Isotope Separation Project: Volume 4, Proceedings of 
the meeting held March 30, 1988, at University Place, Idaho 
Falls, ID. (EG and G Idaho, Inc., Idaho Falls (USA)). Apr 
1988. Contract AC07-761D01570. 264p. (CONF-8803145— 
Vol.4). NTIS, PC Ai2/MF AOl. Order Number 
DE88016920/JAW. 

From Public meetings on the draft environmental impact 
statement-DOE/EIS-0136; Idaho Falls, ID, USA (25 Mar 1988). 

This document describes public hearings held to receive 
comment on the Draft Environmental Impact Statement for the 
proposed siting, construction, and operation by the Department of 
Energy of a Special Isotope Separation Project utilizing the Atomic 
Vapor Laser Isotope Separation Process Technology (SIS Project). 
All interested organizations and individuals may comment on the 
DEIS. The Department proposes to site, construct, and operate an 
SIS facility either at the DOE's Idaho National Engineering Labo- 
ratory near Idaho Falls; the DOE’s Hanford Reservation near 
Richland, Washington; or, the DOE’s Savannah River Plant near 
Aiken, South Carolina. Each of these three sites is designated as an 
alternative that is considered in the Draft EIS. The fourth and final 
alternative under consideration in the DEIS is the No Action Al- 
ternative. 


53118 (DOE/ID—10197-Vol.5) Report of public meetings 
on the draft environmental impact statement, DOE/EIS-0136: 
Special Isotope Separation Project: Volume 5, Exhibits of the 
meeting held March 30, 1988, at University Place, Idaho 
Falls, ID. (Idaho National Engineering Lab., Idaho Falls 
(USA)). Apr 1988. Contract AC07-76I1D01570. 147p. 
(CONF-8803145—Vol.5). NTIS, PC AO7/MF A0O1. Order 
Number DE88016931/JAW. 

From Public meetings on the draft environmental impact 
statement-DOE/EIS-0136; Idaho Falls, ID, USA (25 Mar 1988). 

This document describes public hearings held to receive 
comment on the Draft Environmental Impact Statement for the 
proposed siting, construction, and operation by the Department of 
Energy of a Special Isotope Separation Project utilizing the Atomic 
Vapor Laser Isotope Separation Process Technology (SIS Project). 
All interested organizations and individuals may comment on the 
DEIS. The Department's proposes to site, construct, and operate an 
SIS facility either at the DOE's Idaho National Engineering Labo- 
ratory near Idaho Falls; the DOE’s Hanford Reservation near 
Richland, Washington; or, the DOE's Savannah River Plant near 
Aiken, South Carolina. Each of these three sites is designated as an 
alternative that is considered in the Draft EIS. The fourth and final 


alternative under consideration in the DEIS is the No Action Al- 
ternative. 
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53119 (DOE/ID—10197-Vol.7) Report of public hearings 
on the draft environmental impact statement, DOE/EIS-0136: 
Special Isotope Separation Project: Volume 7, Proceedings of 
the meeting held March 26, 1988, at Boise City Hall, City 
Council Chambers, Boise, ID. (Idaho National Engineering 
Lab., Idaho Falls (USA)). Apr 1988. Contract ACO07- 
761D01570. 15ip. (CONF-8803145—Vol.7). NTIS, PC 
A08/MF AO1. Order Number DE88016937/JAW. 

From Public meetings on the draft environmental impact 
statement-DOE/EIS-0136; Idaho Falls, ID, USA (25 Mar 1988). 

This document describes public hearings held to receive 
comment on the Draft Environmental Impact Statement for the 
proposed siting, construction, and operation by the Department of 
Energy of a Special Isotope Separation Project utilizing the Atomic 
Vapor Laser Isotope Separation Process Technology (SIS Project). 
All interested organizations and individuals may comment on the 
DEIS. The Department's proposes to site, construct, and operate an 
SIS facility either at the DOE’s Idaho National Engineering Labo- 
ratory near Idaho Falls; the DOE’s Hanford Reservation near 
Richland, Washington; or, the DOE’s Savannah River Plant near 
Aiken, South Carolina. Each of these three sites is designated as an 
alternative that is considered in the Draft EIS. The fourth and final 
alternative under consideration in the DEIS is the No Action Al- 
ternative. 


53120 (DOE/ID—10197-Vol.8) Report of public hearings 
on the draft environmental impact statement, DOE/EIS-0136: 
Special Isotope Separation Project: Volume 8, Exhibits of the 
meeting held March 26, 1988, at Boise City Hall, City Coun- 
cil Chambers, Boise, ID. (Idaho National Engineering Lab., 
Idaho Falls (USA)). Apr 1988. Contract AC0O7-76ID01570. 
385p. (CONF-8803145—Vol.8). NTIS, PC A17. Order 
Number DE88016936/JAW. 


From Public meetings on the draft environmental impact 
statement-DOE/EIS-0136; Idaho Falls, ID, USA (25 Mar 1988). 

This document describes public hearings held to receive 
comment on the Draft Environmental Impact Statement for the 
proposed siting, construction, and operation by the Department of 
Energy of a Special Isotope Separation Project utilizing the Atomic 
Vapor Laser Isotope Separation Process Technology (SIS Project). 
All interested organizations and individuals may comment on the 
DEIS. The Department's proposes to site, construct, and operate an 
SIS facility either at the DOE’s Idaho National Engineering Labo- 
ratory near Idaho Falls; the DOE’s Hanford Reservation near 
Richland, Washington; or, the DOE’s Savannah Rive Plant near 
Aiken, South Carolina. Each of these three sites is designated as an 
alternative that is considered in the Draft EIS. The fourth and final 
alternative under construction in the DEIS is the No Action Alter- 
native. 


53121 (DOE/ID—10197-Vol.9) Report of public hearings 
on the draft environmental impact statement, DOE/EIS-0136: 
Special Isotope Separation Project: Volume 9, Proceedings of 
the meeting held March 29, 1988, at the Red Lion Riverside, 
Boise, ID. (EG and G Idaho, Inc., Idaho Falls (USA)). Apr 
1988. Contract AC07-76ID01570. 267p. (CONF-8803145— 
Vol.9). NTIS, PC Al2/MF AOl. Order Number 
DE88016927/JAW. 

From Public meetings on the draft environmental impact 
statement-DOE/EIS-0136; Idaho Falls, ID, USA (25 Mar 1988). 

This document describes public hearings held to receive 
comment on the Draft Environmental Impact Statement for the 
proposed siting, construction, and operation by the Department of 
Energy of a Special Isotope Separation Project utilizing the Atomic 
Vapor Laser Isotope Separation Process Technology (SIS Project). 
All interested organizations and individuals may comment on the 
DEIS. The Department proposes to site, construct, and operate a 
SIS facility either at the DOE’s Idaho National Engineering Labo- 
ratory near Idaho Falls; the DOE’s Hanford reservation near Rich- 
land, Washington; or, the DOE’s Savannah River Plant near Aiken, 
South Carolina. Each of these three sites is designated as an alterna- 
tive that is considered in the Draft EIS. The fourth and final alter- 


native under consideration in the DEIS is the No Action Alterna- 
tive. 
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(DOE/ID—10197-Vol.10) Report of public meet- 
ings on the draft environmental impact statement, DOE/EIS- 
0136: Special Isotope Separation Project: Volume 10, Exhib- 
its of the meeting held March 29, 1988, at the Red Lion, Riv- 
erside, Boise, ID. (EG and G Idaho, Inc., Idaho Falls 
(USA)). Apr 1988. Contract ACO07-761D01570. 188p. 
(CONF- 8803145—Vol. 10). NTIS, PC A09. Order Number 
DE88016934/JAW. 


From Public meetings on the draft environmental impact 
statement-DOE/EIS-0136; Idaho Falls, ID, USA (25 Mar 1988). 

This document describes public hearings held to receive 
comment on the Draft Environmental Impact Statement for the 
proposed siting, construction, and operation by the Department of 
Energy of a Special Isotope Separation Project utilizing the Atomic 
Vapor Laser Isotope Separation Process Technology (SIS Project). 
All interested organizations and individuals may comment on the 
DEIS. The Department proposes to site, construct, and operate an 
SIS facility either at the DOE’s Idaho National Engineering Labo- 
ratory near Idaho Falls; the DOE’s Hanford Reservation near 
Richland, Washington; or, the DOE’s Savannah River Plant near 
Aiken, South Carolina. Each of these three sites is designated as an 
alternative that is considered in the Draft EIS. The fourth and final 
alternative under consideration in the DEIS is the No Action Al- 
ternative. 


53123 (DOE/ID—10197-Vol.11) Report of public meet- 
ings on the draft environmental impact statement, DOE/EIS- 
0136: Special Isotope Separation Project: Volume 11, Pro- 
ceedings of the meeting held March 28, 1988, at the Canyon 
Springs, Inn, Twin Falls, ID. (EG and G Idaho, Inc., Idaho 
Falls (USA)). Apr 1988. Contract AC07-76I1D01570. 190p. 
(CONF-8803145—Vol.11). NTIS, PC A09/MF AO1. Order 
Number DE88016939/JAW. 


From Public meetings on the draft environmental im 
statement-DOE/EIS-0136; Idaho Falls, ID, USA (25 Mar 1988). 

This document describes public hearings held to receive 
comment on the Draft Environmental Impact Statement for the 
proposed siting, construction, and operation by the Department of 
Energy of a Special Isotope Separation Project utilizing the Atomic 
Vapor Laser Isotope Separation Process Technology (SIS Project). 
All interested organizations and individuals may comment on the 
DEIS. The Department proposes to site, construct, and operate an 
SIS facility either at the DOE’s Idaho National Engineering Labo- 
ratory near Idaho Falls; the DOE’s Hanford Reservation near 
Richland, Washington; or the DOE’s Savannah River Plant near 
Aiken, South Carolina. Each of these three sites is designated as a 
an alternative that is considered in the Draft EIS. The fourth and 
final alternative under consideration in the DEIS is the No Action 
Alternative. 


53124 (DOE/ID—10197-Vol.12) Report of public hear- 
ings on the draft environmental impact statement, DOE/EIS- 
0136: Special Isotope Separation Project: Volume 12, Pro- 
ceedings of the meeting held March 28, 1988, at the Canyon 
Springs Inn, Twin Falls, ID. (Idaho National Engineering 
Lab., Idaho Falls (USA)). Apr 1988. Contract ACO07- 
761D01570. 152p. (CONF-8803145—Vol.12). NTIS, PC 
A08/MF AOl1. Order Number DE88016940/JAW. 

From Public meetings on the draft environmental impact 
statement-DOE/EIS-0136; Idaho Falls, ID, USA (25 Mar 1988). 

This document describes public hearings held to receive 
comment on the Draft Environmental Impact Statement for the 
proposed siting, construction, and operation by the Department of 
a Special Isotope Separation Project utilizing the Atomic Vapor 
Laser Isotope Separation Process Technology (SIS Project). All in- 
terested organizations and individuals may comment on the DEIS. 
The Department's proposes to site, construct, and operate an SIS 
facility either at the DOE’s Idaho National Engineering Laboratory 
near Idaho Falls; the DOE’s Hanford Reservation near Richland, 
Washington; or, the DOE’s Savannah River Plant near Aiken, 
South Carolina. Each of these three sites is designated as an alterna- 
tive that is considered in the Draft EIS. The fourth and final alter- 


native under consideration in the DEIS is the No Action Alterna- 
tive. 
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53125 (DOE/ID—10197-Vol.13) Report of public hear- 
ings on the draft environmental impact statement, DOE/EIS- 
0136: Special Isotope Separation Project: Volume 13, Exhib- 
its of the meeting held March 28, 1988, at the Canyon 
Springs Inn, Twin Falls, ID. (Idaho National Engineering 
Lab., Idaho Falls (USA)). Apr 1988. Contract AC07- 
761D01570. 196p. (CONF-8803145-—Vol.13). NTIS, PC 
A09. Order .Number DE88016941/JAW. 

From Public meetings on the draft environmental impact 
statement-DOE/EIS-0136; Idaho Falls, ID, USA (25 Mar 1988). 

This document describes public hearings held to receive 
comment on the draft Environmental Impact Statement for the pro- 
posed siting, construction, and operation by the Department of 
Energy of a Special Isotope Separation Project utilizing the Atomic 
Vapor Laser Isotope Separation Process Technology (SIS Project). 
All interested organizations and individuals may comment on the 
DEIS. The Department's proposes to site, construct, and operate an 
SIS facility either at the DOE’s Hanford Reservation near Rich- 
land, Washington; or, the DOE’s Savannah River Plant near Aiken, 
South Carolina. Each of these three sites is designated as an alterna- 
tive that is considered in the Draft EIS. The fourth and final alter- 
native under consideration in the DEIS is the No Action Alterna- 
tive. 


53126 (DOE/ID—10197-Vol.14) Report of the public 
hearings on the draft environmental impact statement, DOE/ 
EIS-0136: Special Isotope “greeny Project: Volume 14, Ex- 
hibits of the meeting held March 28, 1988, at the Canyon 
Springs Inn, Twin Falls, ID. (Idaho National Engineering 
Lab., Idaho Falls (USA)). Apr 1988. Contract ACO07- 
761D01570. 341p. (CONF-8803145—Vol.14). NTIS, PC 
A15. Order Number DE88016943/JAW. 

From Public meetings on the draft environmental impact 
statement-DOE/EIS-0136; Idaho Falls, ID, USA (25 Mar 1988). 

This document describes public hearings held to receive 
comment on the Draft Environmental Impact Statement for the 
proposed siting, construction, and operation by the Department of 
Energy of a Special Isotope Separation Project utilizing the Atomic 
Vapor Laser Isotope Separation Process Technology (SIS Project). 
All interested organizations and individuals may comment on the 
DEIS. The Department's proposes to site, construct, and operate an 
SIS facility either at the DOE’s Idaho National Engineering Labo- 
ratory near Idaho Falls; the DOE’s Hanford Reservation near 
Richland, Washington; or, the DOE’s Savannah River Plant near 
Aiken, South Carolina. Each of these three sites is designated as an 
alternative that is considered in the Draft EIS. The fourth and final 
alternative under consideration in the DEIS is the No Action Al- 
ternative. 


53127 (DOE/ID—10197-Vol.15) Report of public hear- 
ings on the draft environmental impact statement, DOE/EIS- 
0136: Special Isotope Separation Project: Volume 15, Pro- 
ceedings of the meeting held March 31, 1988, at the Canyon 
Springs Inn, Twin Falls, ID. (Idaho National Engineering 
Lab., Idaho Falls (USA)). Apr 1988. Contract ACO7- 
761D01570. 195p. (CONF-8803145—Vol.15). NTIS, PC 
A10/MF AO1. Order Number DE88016930/JAW. 

From Public meetings on the draft environmental impact 
statement-DOE/EIS-0136; Idaho Falls, ID, USA (25 Mar 1988). 

This document describes public hearings held to receive 
comment on the Draft Environmental Impact Statement for the 
proposed siting, construction, and operation by the Department of 
Energy of a special Isotope Separation Project utilizing the Atomic 
Vapor Laser Isotope Separation Process Technology (SIS Project). 
All interested organizations and individuals may comment on the 
DEIS. The Department's proposes to site, construct, and operate an 
SIS facility either at the DOE’s Idaho National Engineering Labo- 
ratory near Idaho Falls; the DOE’s Hanford Reservation near 
Richland, Washington; or, the DOE’s Savannah River Plant near 
Aiken, South Carolina. Each of these three sites is designated as an 
alternative that is considered in the Draft EIS. The fourth and final 
alternative under consideration in the DEIS is the No Action Al- 
ternative. 








05 NUCLEAR FUELS 
0505 Uranium Enrichment 


53128 (DOE/ID—10197-Vol.16) Report of public hear- 
ings on the draft environmental imapct statement, DOE/EIS- 
0136: Special Isotope Separation Project: Volume 16, Exhib- 
its of the meeting held March 31, 1988, at the Canyon 
Springs Inn, Twin Falls, ID. (Idaho National Engineering 
Lab., Idaho Falls (USA)). Apr 1988. Contract ACO07- 
761D01570. 133p. (CONF-8803145—Vol.16). NTIS, PC 
A07. Order Number DE88016942/JAW. 

From Public meetings on the draft environmental impact 
statement-DOE/EIS-0136; Idaho Falls, ID, USA (25 Mar 1988). 

This document describes public hearings held to receive 
comment on the Draft Environmental Impact Statement for the 
proposed siting, construction, and operation by the Department of 
Energy of a Special Isotope Separation Project utilizing the Atomic 
Vapor laser isotope Separtion Process Technology (SIS Project). 
All interested organizations and individuals may comment on the 
DEIS. The Department's proposes to site, construct, and operate an 
SIS facility either at the DOE’s Idaho National Engineering Labo- 
ratory near Idaho Falls; the DOE's Hanford Reservtion near Rich- 
land, Washington; or, the DOE's Savannah River Plant near Aiken, 
South Carolina. Each of these three sites is designated as an alterna- 
tive that is considered in the Draft EIS. The fourth and final alter- 
native under consideration in the DEIS is the No Action Alterna- 
tive. 


53129 (DOE/ID—10197-Vol.17-A) Letters of public in- 
terest on the draft environmental impact statement, DOE/ 
EIS-0136, February--April, 1988; Special Isotope Separation 
Project: Volume 17-A. (Idaho National Engineering Lab., 
Idaho Falls (USA)). May 1988. Contract AC07-761D01570. 
43lp. NTIS, PC A19. Order Number DE88016933/JAW. 

This document describes public hearings held to receive 
comment on the Draft Environmental Impact Statement for the 
proposed siting, construction, and operation by the Department of 
Energy of a Special Isotope Separation Project utilizing the Atomic 
Vapor Laser Isotope Separation Process Technology (SIS Project). 
All interested organizations and individuals may comment on the 
DEIS. The Department proposes to site, construct, and operate an 
SIS facility either at the DOE’s Idaho National Engineering Labo- 
ratory near Idaho Falls; the DOE’s Hanford Reservation near 
Richland, Washington; or, the DOE’s Savannah River Plant near 
Aiken, South Carolina. Each of these three sites is designated as an 
alternative that is considered in the Draft EIS. The fourth and final 
alternative under consideration in the DEIS is the No Action Al- 
ternative. 


53130 (DOE/ID—10197-Vol.17-B) Letters of public in- 
terest on the draft environmental impact statement, DOE/ 
EIS-0136, February--April, 1988: Special Isotope Separation 
Project: Volume 17-B. (EG and G Idaho, Inc., Idaho Falls 
(USA)). May 1988. Contract AC07-761D01570. 399p. NTIS, 
PC A17. Order Number DE88016938/JAW. 

This document describes public hearings held to receive 
comment on the Draft Environmental Impact Statement for the 
proposed siting, construction, and operation by the Department of 
Energy of a Special Isotope Separation Project utilizing the Atomic 
Vapor Laser Isotope Separation Process Technology (SIS Project). 
All interested organizations and individuals may comment on the 
DEIS. The Department proposes to site, construct, and operate an 
SIS facility either at the DOE’s Idaho National Engineering Labo- 
ratory near Idaho Falls; the DOE’s Hanford Reservation near 
Richland, Washington; or, the DOE’s Savannah River Plant near 
Aiken, South Carolina. Each of these three sites is designated as an 
alternative that is considered in the Draft EIS. The fourth and final 
alternative under consideration in the DEIS is the No Action Al- 
ternative. 


53131 (DOE/ID—10197-Vol.17-C) Letters of public in- 
terest on the Draft Environmental Impact Statement, DOE/ 
EIS-0136, February-April, 1988: Special Isotope Separation 
Project. ‘(Idaho National Engineering Lab., Idaho Falls 
(USA)). May 1988. Contract ACO07- 761D01570. 353p. NTIS, 
PC Al6. Order Number DE88016922/JAW. 

This document describes public hearings held to receive 
comment on the Draft Environmental Impact Statement for the 
proposed siting, construction, and operation by the Department of 
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Energy of a Special Isotope Separation Project utilizing the Atomic 
Vapor Laser Isotope Separation Process Technology (SIS Project). 
All interested organizations and individuals may comment on the 
DEIS. The Department proposes to site, construct, and operate an 
SIS facility either at the DOE’s Idaho National Engineering Labo- 
ratory near Idaho Falls, the DOE’s Hanford Reservation near 
Richland, Washington, or, the DOE’s Savannah River Plant near 
Aiken, South Carolina. Each of these three sites is designated as an 
alternative that is considered in the Draft EIS. The fourth and final 
alternative under consideration in the DEIS is the No Action Al- 
ternative. 


53132 (DOE/ID—10197-Vol.17-D) Letters of public in- 
terest on the draft environmental impact statement, DOE/ 
EIS-0136, February--April 1988: Special Isotope Separation 
Project: Volume 17-D. (Idaho National Engineering Lab., 
Idaho Falls (USA)). May 1988. Contract AC07-76ID01570. 
277p. NTIS, PC A13. Order Number DE88016921/JAW. 

This document describes public hearings held to receive 
comment on the Draft Environmental Impact Statement for the 
proposed siting, construction, and operation by the Department of 
Energy of a Special Isotope Separation Project utilizing the Atomic 
Vapor Laser Isotope Separation Process Technology (SIS Project.) 
All interested organizations and individuals may comment on the 
DEIS. The Department proposes to site, construct, and operate an 
SIS facility either at the DOE’s Idaho National Engineering Labo- 
ratory near Idaho Falls; the DOE’s Hanford Reservation near 
Richland, Washington; or, the DOE’s Savannah River Plant near 
Aiken, South Carolina. Each of these three sites is designated as an 
alternative that is considered in the Draft EIS. The fourth and final 
alternative under consideration in the DEIS is the No Action Al- 
ternative. 


53133 (NUREG/CP—0086-Vol.1, pp 392-407) Measure- 
ments of removal efficiencies performed on powder metal and 
fiber metal cartridges to be used in uranium enrichment facili- 
ties and glovebox exhaust ducts. Dillmann, H.G.; Bier, W.; 
Linder, G.; Schubert, K. (Kernforschungszentrum Karls- 
ruhe GmbH (West Germany)). May 1987. NTIS, PC A99/ 
MF AOl - GPO. Order Number 1T188015221/JAW. 
(CONF-860820—Vol.1). 

From 19. DOE/NRC nuclear air cleaning conference; Seat- 
tle, WA, USA (18 Aug 1986). 

Development work is described which has been performed 
on fiber metal filter cartridges used to remove extremely small par- 
ticles in separation nozzle plants for uranium enrichment. The sepa- 
ration nozzle method is explained. The removal efficiencies meas- 
ured in filters previously used as well as in new prototypes are indi- 
cated. 
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REFER ALSO TO CITATION(S) 53331, 53875, 54140, 54183, 54251, 54358, 
54491, 54757, 55667, 55668, 55669, 55670, 55671, 55686, 55687, 55742 


53134 (AD-A—194617/7/XAB) Using ORIGEN2 to pre- 
dict nuclear reactor fuel compositions. Master's thesis. Lindb- 
lom, B.A. (Air Force Inst. of Tech., Wright-Patterson AFB, 
OH (USA). School of Engineering). Mar 1988. 107p. 
(AFIT/GNE/ENP—88M-6). NTIS, PC A06/MF AO1. 

The purpose of this study was threefold: (1) to modify the 
ORIGEN2 Isotope Generation and Depletion Code to run on a 
Digital VAX computer using a UNIX operating system, (2) to es- 
tablish a data base of nuclear-reactor-fuel isotopic compositions for 
selected reactor types and fuel cycles at various times during each 
fuel cycle, and (3) to determine the uniqueness of the isotopic com- 
positions of the cases studied. The ORIGEN2 code uses a matrix 
exponential technique to solve the differential equations describing 
the buildup and decay of nuclides. The user-generated command 
file and the highly controllable output make ORIGEN2 quite versa- 
tile in modeling reactor operations. Modifications required to allow 
the code to'run on a UNIX-based Digital VAX system were con- 
fined primarily to one of the integer functions used in reading the 
command file. Actinide and fission product compositions of irradi- 
ated fuel were produced for eight cases representative of modern 
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commercial nuclear reactors. These results include composition by 
both isotope and element and are expressed in fraction of atoms of 
each segment (actinide or fission product). Isotopic fuel composi- 
tions were shown to be distinctly unique. 


53135 (DPST—87-723) Nuclear criticality safety analysis 
of isostatic press. Clark, H.K. (Du Pont de Nemours (E.I.) 
and Co., Aiken, SC (USA). Savannah River Lab.). [1988]. 
Contract AC09-76SR00001. lip. NTIS, PC A03/MF A011. 
Order Number DE88017194/JAW. 

In response to your request a nuclear criticality safety analy- 
sis was done for the isostatic press for conditions that were speci- 
fied. Under normal conditions the press is subcritical by a large 
margin. It is considered remotely possible, however, that the poly- 
urethane compaction bag might rupture and release its contents. To 
prevent criticality from occurring should the contents be dispersed 
in the water in the press poison plates have been provided. The 
design of the plates has been altered from that previously analyzed, 
and it is desirable to substitute some other material for the cadmium 
sheet originally proposed. It was calculated that with stainless steel 
plates containing at least 1.0% natural boron, or alternatively, 
coated on both sides with 0.008” of porcelain enamel containing 


_ high concentrations of cadmium and boron, 1.8 kg of **U may be 


dispersed among the plates without becoming critical. A poison 
plate should also be provided above the bag and a poison ring 
below it if dispersal of UsOs in these regions around the compac- 
tion tooling is considered credible. 16 refs., 1 figs., 3 tabs. 


53136 (ORNL/tr—88/19) Characterization of spent nu- 
clear fuels for direct final disposal. W{umlt u}rtz, R.; El- 
linger, M. (Oak Ridge National Lab., TN (USA); Kraftwerk 
Union A.G., Erlangen (Germany, F.R.). Hauptbereich 
Reaktortechnik). 1988. Contract AC05-840R21400. Trans- 
lated from BMFT-FB-K 83-002, December 1983, pp. 13-24 
and 55-67. 22p. NTIS, PC A03. Order Number 
DE88017044/JAW. 

Distributions obtained from post-irradiation examination re- 
sults for fission products that are solid at room temperature are pre- 
sented in this document. A brief discussion of fission gas release is 
also presented. 
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REFER ALSO TO CITATION(S) 53252, 53259, 53307, 53313, 53337, 53338, 
53339, 53340, 53341, 53342, 53843, 54359, 54488, 54489 


53137 (CEA-CONF—9468) Malonamides as new extrac- 
tants of actinides. Cuillerdier, C.; Musikas, C.; Hoel, P. 
(CEA Centre d'Etudes Nucleaires de Fontenay-aux-Roses, 
92 (France). Dept. de Genie Radioactif). 1988. 2p. (CONF- 
8804200—). NTIS (US Sales Only), PC A02/MF AOl1. 
Order Number DE88754932/JAW. 

From 18. actinide meeting; Paris, France (20 Apr 1988). 


53138 (CONF-880850—1) Advanced centrifugal contactor 
development. DeMuth, S.F.; Jubin, R.T.; Ladd, L.D. (Oak 
Ridge National Lab., TN (USA)). 1988. Contract AC05- 
84OR21400. 3ip. NTIS, PC A03. Order Number 
DE88013828/JAW. 

From American Institute of Chemical Engineers summer na- 
tional meeting; Denver, CO, USA (21 Aug 1988). 

As part of the Consolidated Fuel Reprocessing Program 
(CFRP) of the Oak Ridge National Laboratory (ORNL), compact 
centrifugal contactors were designed and prototypes were built for 
the Breeder Reprocessing Engineering Test (BRET) facility. These 
contactors were designed for a nominal throughput of 0.1 metric 
tons of heavy metal per day. While construction of BRET has been 
put on indefinite hold, development of the 5.5-cm-diam rotor cen- 
trifugal contactors has advanced due to their broad applicability in 
other areas of reprocessing. Development has been concentrated in 
three areas: (1) mass transfers, (2) hydraulics, and (3) fabrication. 
Mass transfer development has involved determining how the stage 
efficiency is affected by the rotor speed, phase ratio, and feed flow 
rate. Hydraulic efforts have focused on the cascade operation with 
individual stage failures. Fabrication development has resulted in 
reducing the number of rotor components from seven to four. This 
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paper discusses the results of these development efforts. 20 refs., 10 
figs., 6 tabs. 


53139 (FRCEA-TH—111) Absorption column working 
study for iodine issuing of spent fuel reprocessing plant gase- 
ous effluents: hydrodynamic and matter transfer. Vignau, B. 
(Institut National des Sciences Appliquees (INSA), 31 - 
Toulouse (France)). Sep 1986. 243p. (Im French). NTIS (US 
Sales Only), PC All/MF AOl. Order Number 
DE88755007/JAW. 

The hydrodynamic and matter transfer parameters has been 
studied on absorption columns destined to trap iodine issued of 
spent fuel reprocessing plants. These columns have different pack- 
ing - Raschig rings (glass, ceramic, PVC, steel) - Berl saddles (ce- 
ramic) - Weaved metallic thread (steel). The effect of dimension 
and of packing structure on gas pressure drop and on liquid holdup 
has been evaluated. The partial transfer coefficients of I/sub 2/-Air- 
NaOH system has been the object of an experimental study. This 
system can be simulated by CO/sub 2/-Air-NaOH system. 


53140 (LA-UR—88-2627) Field test of New TASTEX 
system for plutonium product verification at the Tokai Re- 
processing Plant. Kuno, Y.; Shigeoka, K.; Nishida, K.; 
Ikeda, H.; Hayashi, N.; Wachi, 1; Hsue, S.T.; ’ Sprinkle, Sulees 
Gunnink, R.; Ruhter, W.D. (Los Alamos ’ National Lab., 
NM (USA); Power Reactor and Nuclear Fuel Development 
Corp., Tokai, Ibaraki (Japan); Lawrence Livermore Nation- 
al Lab., CA (USA)). 1988. Contract W-7405-ENG-36. 10p. 
(CONF-880631—51). NTIS, PC A02. Order Number 

DE88016336/JAW. 

From 29. annual meeting of the Institute of Nuclear Materi- 
als Management; Las Vegas, NV, USA (26 Jun 1988). 

This report describes the field test results of the New 
TASTEX system. This system consisting of the high resolution 
gamma spectrometer and the k-edge densitometer can measure both 
isotopic abundances and concentration of plutonium simultaneously. 
Entire system is controlled by the multichannel analyzer and a 
multi-user computer. The system was designed and built under the 
Japan Support Program for Agency Safeguards (JASPAS). The 
software of this system developed at LANL and LLNL has been 
installed in the system assembled at the Tokai reprocessing plant 
(TRP) in July 1985. In the course of campaigns from 1985 until 
1988, field tests have been carried out on plutonium product solu- 
tions of TRP. The results of plutonium concentration and isotopic 
abundances obtained by the k-edge densitometer and the high reso- 
lution gamma spectrometer (HRGS) have been compared with 
those by controlled potential coulometer and mass spectrometer re- 
spectively. Precision of plutonium determination with k-edge densi- 
tometer is estimated approximately 0.7% and 1.0% for the freshly 
processed plutonium and the aged plutonium respectively. The 
scatters in the relative differences between HRGS and the destruc- 
tive analysis (DA) detected on the results of freshly processed plu- 
tonium sample were 1.6%, 0.4%, 0.5%, 1.1%, 8.0% for Pu-238, Pu- 
239, Pu-240, Pu-241, and Pu-242 respectively, whereas those on the 
results of aged sample were 1.4%, 0.5%, 1.1%, 1.1% for Pu-238, 
Pu-239, Pu-240, and Pu-241 respectively. 9 refs., 15 figs., 7 tabs. 


53141 (ORNL/TM—10780) A hot-cell titration system. 
Klatt, L.N. (Oak Ridge National Lab., TN (USA)). Jul 
1988. Contract AC05-840R21400. 3lp. NTIS, PC A03/MF 
A01; 1; GPO Dep. Order Number DE88015376/JAW. 
Operation of nuclear fuel reprocessing plant requires an ana- 
lytical support laboratory capable of meeting the process control, 
product quality, and nuclear safeguard requirements. Because of the 
radioactivity accompanying many of the samples, the analytical in- 
struments must be selected, modified, or specifically developed for 
use in hot cells. Titrimetric procedures have been successfully used 
in hot cells and are generally immune to radiation induced bias. 
This report describes a titration system designed for operation in a 
hot-cell environment. The potentiometric titration system has oper- 
ated successfully for four years in support of nuclear fuel reprocess- 
ing research and development activities. Details of the hardware, 
electronic, and software control and data analysis systems are pre- 
sented. Interchangeable burets with a capacity of 5, 10, and 25 mL 
are available; the means of the absolute error in delivered volume 
for these burets are 0.9, 1.1, and 1.8 pL, respectively. Results of 
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evaluation studies how that the accuracy and precision of analysis 
results obtained with the potentiometric system are limited by sta- 
tistical uncertainties associated with the standard titrant, sample 
preparation procedure, and the equilibrium constant of the titration 
reaction and not by titrator performance factors. The system is also 
capable of performing amperometric titrations. Changing between 
the potentiometric and amperometric modes of operation involves 
changing the in-cell transducers, the in-cell electronics, and the ti- 
trator control program. 22 refs., 13 figs., 9 tabs. 


53142 (PNL—6607) Comparison of silver sorbents for ap- 
plication to radioiodine control at the PUREX process facili- 
ty modification. Scheele, R.D.; Burger, L.L.; Halko, B.T. 
(Pacific Northwest Lab., Richland, WA (USA)). Sep 1988. 
Contract AC06-76RL01830. 50p. NTIS, PC A03/MF AO1. 
Order Number DE89000232/JAW. 

In continued support of the design of the gaseous radioio- 
dine control system for the PUREX Process Facility Modification 
(PFM), the Pacific Northwest Laboratory (PNL) conducted labora- 
tory-scale measurements of the performance of four state-of-the-art 
sorbents for radioiodine in the dissolver offgas (DOG) of a nuclear 
reprocessing plant. The PFM is a new head-end treatment plant 
being designed by Westinghouse Hanford Company (WHC) for the 
PUREX Plant at the Hanford Site. The experiments performed 
measured the iodine effluent concentration from Norton silver mor- 
denite (NAgZ), Linde silver mordenite (LAgZ), Linde silver fauja- 
site (AgX), and silver nitrate-impregnated silicic acid (AgNOsSi) 
during simulated normal operating conditions in the PFM after 
three shutdown/startup cycles, and during standby. At normal op- 
erating conditions the input gas is expected to have a dew point of 
35{degree}C to 40{degree}C and contain 0.1 pmol I/L, 1 vol% 
NO, and 1 vol% NO 2. The sorbent bed would be at 
150{degree}C. A shutdown/startup cycle consisted of eliminating 
iodine and NO/sub x/ from the input gas, cooling the bed to room 
temperature, stopping gas flow, and restarting the system. During 
standby conditions the input gas contained no iodine or NO/sub x/, 
the dew point was at 30{degree}C to 35{degree}C, and the bed 
temperature remained at 150{degree}C. This experimental study 
showed that 20 cm beds of NAgZ, LAgZ, and 18 wt% silver AgX 
could load up to 0.25 mmol I/g sorbent and routinely reduce the 
iodine concentration in a simulated PFM DOG from 0.1 pmol I/L 
to less than the target level of 10/sup {minus}5/ pmol I/L. In con- 
trast, the AgNOsSi unexpectedly failed to achieve this required 
level of performance, reducing the concentration on a routine basis 
only to 10/sup {minus}4/ to 10/sup {minus}2/ pmol I/L. 5 refs., 
14 figs., 6 tabs. 


53143 (PNL-SA—15691) Performance of some silver sor- 
bents for control of radioiodine from nuclear fuel operations. 
Scheele, R.D.; Burger, L.L.; Halko, B.T.; Waters, E.D.; 
Orme, R.M. (Pacific Northwest Lab., Richland, WA 
(USA)). Sep 1988. Contract AC06-76RL01830. 17p. 
(CONF-880815—10). NTIS, PC A03/MF AOl. Order 
Number DE88016960/JAW. 

From 20. DOE/NRC nuclear air cleaning conference; 
Boston, MA, USA (22 Aug 1988). 

The Process Facility Modification proposed for the Hanford 
PUREX plant includes control of gaseous radioiodine. In support 
of the Westinghouse Hanford Company design effort for the PFM, 
the Pacific Northwest Laboratory has evaluated caustic scrubbing 
and the use of silver-containing solid sorbents to remove iodine 
from the dissolver offgas (DOG) stream. The present report de- 
scribes the behavior of several silver-containing zeolites and silver 
nitrate-impregnated silicic acid tested under conditions simulating 
normal and standby operation of the PFM. These studies found that 
the silver zeolites, Norton silver mordenite (NAgZ), Linde silver 
mordenite (LAgZ), and partially silver-exchanged Linde silver fau- 
jasite (PAgX), can routinely reduce the gaseous iodine concentra- 
tion in a simulated PFM DOG to <10-5 umol I/L, while a com- 
mercially produced silver nitrate-impregnated silicic acid 
(AgNOSi) could not at these test conditions. Tests simulating 
standby operation of beds loaded up to 0.25 ymol I/g sorbent indi- 
cate that standby operation will not result in effluent concentrations 
above 10°* mol I/L. At higher loadings standby operation initially 
caused iodine to migrate from NAgZ. There were indications that 
the iodine tends to stabilize with time, but insufficient information is 
available to fully characterize these reactions. 4 refs., 2 tabs., 5 figs. 
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53144 (RFP—4267) Determination of hydrogen contami- 
nation of depleted uranium in a triple carbonate salt bath. 
Hammetter, J.R. (Rockwell International Corp., Golden, 
CO (USA). Rocky Flats Plant). 29 May 1987. Contract 
AC04-76DP03533. 19p. NTIS, PC A03/MF AOl1. Order 
Number DE88017130/JAW. 

Cast Depleted uranium (DU) ingots are placed in a stainless 
steel rack and submerged into a triple carbonate salt bath at 
625{degree}C. After soaking for 1 to 2 hours (i.e., 1 hr. min., 2 hr. 
max.), the ingot and rack are removed from the salt bath and taken 
to the roll table where the ingot is removed from the rack and 
rolled. The salt residue on the rack begins to cool and, as it does 
absorbs moisture from the air which is the source of hydrogen. An- 
other ingot is loaded into the rack, placed into the salt bath and the 
Hg is liberated into the bath. When the Hz concentration of the salt 
bath exceeds the Hz concentration of the incoming ingots, diffusion 
of atomic H2 into the DU ingot will occur. The objective of this 
study is to verify that the existing preheat soak times of 1 hour min- 
imum and 2 hours maximum does not increase the He content of a 2 
inch thick DU ingot, soaking in a triple carbonate salt bath at 
625{degree}C to above the specified maximum of 1 ppM. 2 refs., 7 
figs., 1 tab. 


53145 (WINCO—1057) A Kalman filter for poisoned rea- 
gent feed streams. Griffin, C.D.; Croson, D.V. (Westing- 
house Idaho Nuclear Co., Inc., Idaho Falls (USA)). Sep 
1988. Contract AC07-841D12435. 24p. NTIS, PC A03/MF 
A01. Order Number DE88017313/JAW. 

A Kalman filter was designed for a reagent feed system to 
reduce the noise in an analyzer measurement used to initiate shut- 
downs of the system under accident conditions. The filter's per- 
formance was validated by simulating plant conditions and also in a 
plant test. The standard deviation in steady state analyzer measure- 
ments, processed as a 36-second moving average of one second 
readings, was reduced by 33% using the Kalman filter estimate. 
Additionally, unmeasured leaks to the system were estimated by the 
filter providing a means of incipient failure detection against dilu- 
tion of the reagent vessel’s contents. 10 refs., 13 figs. 


53146 (ORNL/tr—88/20) Verification of the OREST 
(HAMMER-ORIGEN) depletion program system using 
irradiation analyses of fuel assemblies 168, 170, 171 and 116 
from the Obrigheim Reactor. Hesse, U. (Oak Ridge National 
Lab., TN (USA)). 1988. Contract AC05-840R21400. Trans- 
lation of GRS-A-962, May 1984, pp. 1-32. 32p. NTIS, PC 
A03/MF A01. Order Number DE88017045/JAW. 

Recycling calculations for UO2 and mixed oxide (MOX) fuel 
are being carried out in conjunction with project SR 316 entitled 
"Safety Analysis for Thermal Recycling in the Federal Republic of 
Germany.” On the basis of the calculated nuclide inventories in 
spent fuel assemblies it is then possible to treat safety issues related 
to thermal recycling. The reliable determination of fission material 
quantities and their composition is therefore of particular impor- 
tance. The OREST program system is used to calculate the nuclide 
inventories in spent UO. and MOX fuel assemblies. In this report 
the reliability of the OREST system for UO: burnup in pressurized 
water reactors is first demonstrated. Post-irradiation analyses of five 
UO, fuel assemblies from the Obrigheim Pressurized Water Reactor 
(KWO) with an initial enrichment of 3.13 wt% U-235 and a mean 
burnup rate of 28.4 GWd/tU are used as a yardstick. 


53147 (ORNL/tr—88/24) Investigation of a hydrazine- 
free, electrochemical reduction of Pu(IV) in the Purex proc- 
ess. Heilgeist, M.; Flory, K.; Galla, U.; Schieder, H. (Kern- 
forschungszentrum Karlsruhe G.m.b.H. (Germany, F.R.). 
Inst. fuer Heisse Chemie). Dec 1987. Contract ACO05- 
84OR21400. Translated from KfK 4208 (PWA 31/87) De- 
cember 1987, 101 p. 100p. NTIS, PC A06/MF AO1. Order 
Number DE88017048/JAW. 

In the Purex process for reprocessing spent fuel elements, 
separation of uranium and plutonium is attained through a valency 
adjustment of Pu(III). This report describes the use of electro- 
chemical methods in the absence of hydrazine for the adjustment of 
Pu(IID, in place of nitrous oxide itself (or nitric oxide) as a reduc- 
ing agent. This was tried at low acid concentrations in which ni- 
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trous acid no longer functions oxidatively. The following factors 
and effects were investigated: nitric acid concentration, current 
density, temperature, uranium content, surface area of electrodes, 
and the effect of very low hydrazine concentrations. In addition, 
the reoxidation properties of completely reduced Pu(IIT)-containing 
solutions were investigated. Results of laboratory experiments on 
purely aqueous systems were compared with those from TBP/do- 
decane/HNOs systems in a pulse column. Information gained from 
laboratory experiments on U/Pu separation in the absence of hydra- 
zine was confirmed in pulse-column experiments. 


53148 Production decladding of irradiated fuel assemblies 
using a YAG laser. Frazier, R.S.; Campbell, D.C. Transac- 
tions of the American Nuclear Society; 55: 645-646(1987). 
(CONF-8711195—). 

From American Nuclear Society winter meeting; Los Ange- 
les, CA, USA (15 Nov 1987). 

Three hundred fifty-seven irradiated blanket assemblies con- 
taining 17 tonnes of depleted uranium (DU) from the Experimental 
Breeder Reactor II (EBR-II) were shipped to the Rockwell Inter- 
national Santa Susana Field Test Laboratory for decladding. Each 
assembly contained 19 fuel pins with ~ 2.5 kg of DU and inbred 
plutonium ranging from 10 to 450 g per assembly. The Rockwell 
International Hot Laboratory (RIHL) disassembled the fuel pins, 
removed the sodium bond material, and shipped the fuel slugs to 
the Savannah River Plant for reprocessing and plutonium recovery. 
In all, 6783 fuel pins containing 76.181 kg of plutonium were declad 
for reprocessing. To process the large number of fuel pins in an ex- 
pedient manner, a 400-W neodymium-doped yttrium aluminum 
garnet (YAG) laser was used to cut the cladding. The laser resulted 
in a high-capacity process. 
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53149 (IAEA-TECDOC—461, pp 9-15) Wet spent fuel 
surveillance program in Argentina. Sametband, M.J. (Comis- 
ion Nacional de Energia Atomica, Buenos Aires (Argenti- 
na)). May 1988. NTIS (US Sales Only), PC A06/MF AO1. 
Order Number DE88704116/JAW. (CONF-8710374—). 

From Technical committee meeting on spent fuel surveil- 
lance and monitoring methods; Vienna, Austria (27 Oct 1987). 

Two PHWR reactors are now being operated in Argentina: 
Atucha I, with a power of 345 MWe, started in 1974, and Embalse, 
with 600 MWe, which went into criticality in 1983. One more is 
being built: Atucha II, with 745 MWe, and 700 additional MWe are 
planned to be connected to the electric grid by the year 1999. For 
spent fuel, wet storage is being used. At present, 4650 fuel bundles 
have been irradiated, with an average burn-up of 6500 MWd/MgU, 
totalling 805,845 Kg of UO/sub 2/. They are deposited in 6 pools 
at Atucha I, which have enough capacity to store the fuel irradiat- 
ed during the whole life of the plant. About 12,600 fuel bundles 
were discharged at Embalse since 1983, with 267,900 Kg of UO/ 
sub 2/, and are deposited in the storage pool, which has capacity 
enough to hold the fuel discharged during 10 years operation. A 
separate pool is used for defected bundles. The pools at Atucha I 
have an austenitic steel lining, whereas at Embalse they have an 
epoxi lining, with good results in both cases. A description is made 
of the monitoring in the water pools, chemical controls and radio- 
activity measurements. The systems for failed fuel detection are de- 
scribed, as well as the non-destructive methods used for the surveil- 
lance of the irradiated fuel at both plants. At Embalse, disassem- 
bling of the fuel bundles is also being performed underwater, in 
order to examine samples of the cladding. (author). 3 refs. 


53150 (IAEA-TECDOC—461, pp 17-23) Spent fuel sur- 
veillance in Spain: Short review of different methods used in 
nuclear power stations and research centres. Ruiz-Lopez, 
M.C.; Romero, E.; Uriarte, A. (Consejo de Seguridad Nu- 
clear, Madrid (Spain); CIEMAT, Madrid (Spain)). May 
1988. NTIS (US Sales Only), PC A06/MF AOl. Order 
Number DE88704116/JAW. (CONF-8710374—). 

From Technical committee meeting on spent fuel surveil- 
lance and monitoring methods; Vienna, Austria (27 Oct 1987). 

Eight power plants are operating in Spain, 5 of them are 
PWR, 2 are BWR and one GCR type. All light water spent fuels 
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are stored at pools in each NPP, being built of concrete, designed 
as seismic class I and stainless steel lined, and the saturation of their 
capacities is estimated to occur, on average, between 1993 and 
2005. The GCR spent fuels are also stored in the NPP pool until its 
periodic sending to reprocessing. Racks are designed to maintain 
the spent fuel with a K/sub eff/ < 0.95. The pool water is cooled, 
filtered and demineralized. Controls are carried out on water tem- 
perature, level in the pool, flow rate in the cooling circuit, radiation 
level and radioactive concentration in the air, water chemistry, etc. 
Irradiated fuel assemblies are visually inspected by means of TV 
cameras and the cooling and purification systems are also visually 
inspected. A strategy is being elaborated for intermediate storage of 
spent fuels, considering both wet and dry storage. (author). 2 tabs. 


53151 (IAEA-TECDOC—461, pp 25-38) Construction 
and operating experience of the PFR irradiated fuel buffer 
store. Bates, P.M. Dounreay Nuclear Power De- 
velopment Establishment). May 1988. NTIS (US Sales 
Only), PC A06/MF AOl. Order Number DE88704116/ 
JAW. (CONF-8710374—). 

From Technical committee meeting on spent fuel surveil- 
lance and monitoring methods; Vienna, Austria (27 Oct 1987). 

Irradiated fuel and breeder subassemblies are removed from 
the core of the Prototype Fast Reactor (PFR) at Dounreay at the 
end of their useful life and are held under sodium until the fission 
product heating has decayed to below 2.5 kW. Each subassembly is 
then drained of sodium in the Irradiated Fuel Cave (IFC) and the 
top mixer breeder section and lower filter and spike sections are re- 
moved using a laser. The remaining section containing fuel pins is 
steam cleaned and water washed to remove the sodium, sealed in a 
spent fuel can and sent to an Irradiated Fuel Buffer Store Pond 
(IFBS) to await transfer to the Dounreay Fast Reactor Fuel Re- 
processing Plant. The IFBS thus serves as a reservoir for spent fuel 
and eliminates the need to directly couple the preparation pro- 
gramme in the IFC to the operation programme of the Reprocess- 
ing Plant. It also serves as a long term storage facility. The IFBS 
was commissioned in 1982. This paper discusses the construction 
and operating experience of the 247 channel storage pond which 
was built as an annexe onto the PFR Reactor Hall after the reactor 
had been operating for several years. Particular aspects covered are 
the fuel element storage cans used, the pond transporter and can 
draining facility, and the associated flask handling equipment. 
(author). 9 figs. 


53152 (IAEA-TECDOC—461, pp 39-42) Some aspects 
of designing compact spent WWER fuel storage. Fedorov, 
V.S. (Vsesoyuznyj Nauchno-Issledovatel’skij Inst. Neorgani- 
cheskikh Materialov, Moscow (USSR)). May 1988. NTIS 
(US Sales Only), PC A06/MF AOl. Order Number 
DE88704116/JAW. (CONF-8710374—). 

From Technical committee meeting on spent fuel surveil- 
lance and monitoring methods; Vienna, Austria (27 Oct 1987). 

This paper discusses some possible ways of compact storage 
of spent fuel assemblies of WWER-440 and WWER-1000 reactors 
in cooling ponds. Application of boron steel cans permit to increase 
the capacity of cooling ponds for WWER-440 and WWER-1000 
spent fuel assemblies by a factor of 2 as compared to the design ca- 
pacity. The account of the actual isotope composition of spent fuel 
can permit a more compact arrangement of spent fuel assemblies in 
a pool and serve as an alternative or addition to special heteroge- 
nous absorbers to achieve the maximum usage of a pool capacity. 
The calculated coefficient of compactness of cooling ponds at 
WWER site is equal 1,27 for WWER-440 and 1,66 for WWER- 
1000 spent fuel assemblies. (author). 3 refs, 1 tab. 


53153 (IAEA-TECDOC—461, pp 45-50) Introduction of 
the IAEA/BEFAST-II co-ordinated research programme: re- 
search subjects, participating organizations, schedule. Viti- 
kainen, E.A. (Valtion Teknillinen Tutkimuskeskus, Espoo 
(Finland)). May 1988. NTIS (US Sales Only), PC A06/MF 
A01. Order Number DE88704116/JAW. (CONF-8710374— 


From Technical committee meeting on spent fuel surveil- 
lance and monitoring methods; Vienna, Austria (27 Oct 1987). 

Extended spent fuel storage is an important activity for all 
countries with nuclear programmes because fuel after its discharge 
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from the reactor is required to be stored before reprocessing or 
final disposal. The storage period is highly dependent upon the in- 
dividual national strategies to complete the nuclear fuel cycle. The 
results and experience gained in the co-ordinated research pro- 
gramme "BEFAST” (Behaviour of Spent Fuel Assemblies During 
Extended Storage), which was performed from 1981 to 1986 under 
the auspices of the IAEA, were so important for the participating 
countries that the IAEA already in September 1986 initiated this 
new follow-up programme "BEFAST-II" (Behaviour of Spent Fuel 
and Storage Facility Components During Long-Term Storage). To- 
gether 16 organizations from 13 countries (Argentina, Canada, Fin- 
land, Germany, F.R., GDR, Hungary, Italy, Republic of Korea, 
Japan, Sweden, UK, USA and USSR) joined the programme. The 
research activities going on in each participating country can be 
grouped under-three major topics: (A) long-term behaviour, (B) 
surveillance, and (C) facilities and operation, which also form the 
basis of the BEFAST-II final report “Research, Development and 
Practice for the Extended Storage of Spent Fuel”. The BEFAST-II 
CRP will be carried out during the years 1987-1991, so that the 
final report could be completed by the end of 1991. The first Co- 
ordinated Research Meeting will be held in April 1988 in Budapest, 
Hungary. Two other CRP meetings are tentatively planned to be 
held in September 1989 and March 1991. The working procedures 
of the BEFAST-II CRP will be agreed upon during the Budapest 
meeting. The general goal of the programme is to provide a forum 
for free information exchange on spent fuel matters between spe- 
cialists in member countries. (author). 2 refs, 2 tabs. 


53154 (IAEA-TECDOC—461, pp 51-71) Spent fuel sur- 
veillance at BNFL, Sellafield Nuclear Reprocessing Plant. 
Addison, C.W.E. (British Nuclear Fuels Ltd., Sellafield). 
May 1988. NTIS (US Sales Only), PC A06/MF A0O1. Order 
Number DE88704116/JAW. (CONF-8710374—). 

From Technical committee meeting on spent fuel surveil- 
lance and monitoring methods; Vienna, Austria (27 Oct 1987). 

A wide range of irradiated nuclear fuels are stored in ponds 
in BNFL, Sellafield, UK, prior to reprocessing. Magnox fuel from 
the first UK power generating reactors has been stored and reproc- 
essed since the mid 1950's, and stocks of irradiated AGR (Ad- 
vanced Gas-cooled Reactor) and Water Reactor fuels are increasing 
prior to the start of reprocessing oxide fuel in the THORP (Ther- 
mal Oxide Reprocessing Plant) facility in the early 1990's. The 
methods of surveillance for each type of fuel are described. Under- 
water visual examination in ponds and more detailed examination in 
shielded caves are carried out. Limited surveillance is necessary for 
Magnox fuel as storage periods are short. For AGR fuels with 
longer storage periods the retrieval and element breakdown are de- 
scribed, followed by detailed metallurgical examination of pins and 
element components. The effect of water chemistry on corrosion 
performance of irradiated AGR fuel during pond storage is illus- 
trated. The methods of confirming satisfactory water storage of 
water reactor fuel are outlined. The major results of surveillance of 
each type of fuel are summarised. The organisation of the work 
programmes is given. The paper concludes that, mainly through 
monitoring and surveillance, backed by experimental programmes 
optimum storage regimes have been developed for the various 
types of fuel, consistent with planned storage periods prior to re- 
processing. (author). 1 ref., 14 figs. 


53155 (IAEA-TECDOC—461, pp 73-80) Neutron and 
gamma scanning of WWER-440 fuel assemblies in the cooling 
pond of Kozloduy nuclear power plant. Voronkov, A.A.; Ka- 
zarinov, N.M.; Majorov, V.P.; Fedotov, P.I.; Dermendjiev, 
E.; Kaschiev, G. (Radievyj Inst., Leningrad (USSR); Byl- 
garska Akademiya na Naukite, Sofia. Inst. za Yadrena Izs- 
ledvaniya i Yadrena Energetika; Atomic Power Station, 
Kozloduy (Bulgaria)). May 1988. NTIS (US Sales Only), 
PC A06/MF AOl. Order Number DE88704116/JAW. 
(CONF-8710374—). 

From Technical committee meeting on spent fuel surveil- 
lance and monitoring methods; Vienna, Austria (27 Oct 1987). 

The results of neutron and gamma scanning of WWER-440 
fuel assemblies in the cooling pond of NPP Kozlodui are presented. 
The purpose of the measurement was to develop the experimental 
technique and the data treatment method. The measurements were 
performed by the UNIT-6 device, which consists of two fission 
chambers, Be target flask, ionization chamber and the recording ap- 
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paratus. 13 spent fuel assemblies from UNIT-1 of the Kozlodui 
NPP were measured, with initial enrichment of the fuel 1.6, 2.4 and 
3.6%, a mean calculated burnup from 18 to 37 MWd/tU and a 
cooling time from 500 to 1600 d. The burnup distributions along 
the axis of the fuel assemblies were obtained from the photoneutron 
count rate and the ionization chamber current measurements. The 
correlation between the burnup value and the neutron count rate 
measured by the UNIT-6 device was investigated. It was shown 
that the ionization chamber current measurements can be used for 
the spent fuel assemblies cooling time determination. (author). 5 
refs, 5 figs, 1 tab. 


53156 (IAEA-TECDOC—461, pp 81-86) Visual inspec- 
tion of spent fuel integrity by underwater telescope. Biro, T.; 
Varga, K. (Institute of Isotopes, Budapest (Hungary)). May 
1988. NTIS (US Sales Only), PC A06/MF AOl. Order 
Number DE88704116/JAW. (CONF-8710374—). 

From Technical committee meeting on spent fuel surveil- 
lance and monitoring methods; Vienna, Austria (27 Oct 1987). 

In addition to leakage detection it could be useful to examine 
the cladding surface for corrosion and mechanical damage in order 
to locate the source of leakage or to anticipate loss of integrity. 
The check of non-dismountable assemblies could also be informa- 
tive. Highly radioactive and densely packed spent fuel is hardly ac- 
cessible, only remote viewing is possible either in wet or dry stor- 
ages. Television cameras and periscopes or telescopes are in general 
utilized for such purposes, in most cases designed for underwater 
use. We developed an Underwater Telescope for such purposes and 
have broad experience in the inspection of LWR fuel assemblies in 
storage ponds and of other reactor components and structures. Ex- 
periments with HWR spent fuel assemblies are also in course. 
Visual examination of surfaces can be carried out down to about 10 
m water depth with very good resolution and image stability, there- 
fore, in addition to direct viewing or video recording photographs 
can be taken for documentation and comparison. The device has no 
radiation sensitive element at the front end, so both remanent 
damage and temporary malfunctioning is completely avoided. The 
mechanical design allows to set up arrangements meeting the actual 
requirements: various lengths, diameters, vertical or horizontal 
viewing, special lamps and other options are available. The design 
and possible applications are briefly illustrated and the experience 
obtained in the examination of corrosion and other defects is re- 
ported. (author). 4 refs, 6 figs. 


53157 (IAEA-TECDOC—461, pp 87-96) Studies of the 
continuous monitoring of fissile systems using neutron multi- 
plication methodology. Zoltowski, T.S.; Swiderska-Kowalc- 
zyk, M.; Landeyro, P.A. (Institute of Nuclear Chemistry 
and Technology, Warsaw (Poland); ENEA, Casaccia 
(Italy). Centro Ricerche Energia). May 1988. NTIS (US 
Sales Only), PC A06/MF AOl. Order Number 
DE88704116/JAW. (CONF-8710374—). 

From Technical committee meeting on spent fuel surveil- 
lance and monitoring methods; Vienna, Austria (27 Oct 1987). 

The development of chemical processes for fissile material 
processing and spent fuel handling need new methods of surveil- 
lance and criticality control enabling an improvement of plant 
throughput. For this purpose the methodology based on the meas- 
urement of epithermal neutron multiplication presumably has prac- 
tical emphasis. When applied with heuristical approach for data 
processing, it gives a new continuous criticality control policy. The 
presented contribution examines the state-of-the-art in the neutron 
multiplication methodology, mainly applied to the in-line procedure 
of negative reactivity surveillance. The results indicate that it is 
possible to infer nuclear reactivity of fissile systems with accuracy 
of about 10-20% for very deep subcriticality and 10% for typical 
range of fissile system reactivities occurring in practice. The experi- 
mental programme for the final verification of neutron multiplica- 
tion methodology using subcriticality benchmarks is postulated. As 
a reference the /sup 252/Cf driven neutron noise measurements are 
convenient. (author). 9 refs, 4 figs, 1 tab. 
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53158 (INIS-SU—50) Japan-USSR Seminar on transpor- 
tation and storage of spent fuel. Papers of Japanese speakers. 
(Japan Atomic Industrial Forum, Inc., Tokyo; Gosudarst- 
vennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Moscow). 1987. 91p. (CONF-8711209—). NTIS (US Sales 
Only), PC AOS5/MF A0Ol. Order Number DE89780014/ 
JAW. 


From Japan-USSR seminar on transportation and storage of 
spent fuel; Leningrad, USSR (1 Nov 1987). 

Selected papers have been processed for inclusion in the 
Energy Data Base. (AT) 


53159 (PB—88-225214/XAB) Commercial-vehicle en- 
forcement: a guide for law-enforcement managers. ne 
Highway Traffic Safety Administration, Washington, DC 
(USA)). 1987, 57p. NTIS, PC A04/MF AO1. 

The purpose of the document is to provide a resource for 
law enforcement agencies to evaluate their programs, and to pro- 
mote the uniform application of concepts already shown to be ef- 
fective in other jurisdictions, which identify and address commer- 
cial-vehicle traffic safety needs. 
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REFER ALSO TO CITATION(S) 53110, 53136, 53330, 53335, 53357, 53806, 
53825, 53862, 54031, 54425, 54445, 54487, 54490, 54559, 55047, 55048, 55051, 
55334 


53160 (AD-A—194772/0/XAB) Feasibility study for the 
laboratory reduction of low-level radioactive wastes. Final 
contractor report. Koppenaal, T.J. (Koppenaal and Associ- 
ates, Mission Viejo, CA (USA)). Apr 1988. 33p. NTIS, PC 
A03/MF AO1. 

Results of the literature search and analysis show it is techni- 
cally feasible to ash (20:1-50:1), evaporate (100:1), and completely 
passivate (convert metallic uranium oxide) low-level radioactive 
wastes (LLRW) contaminated with depleted uranium or tritium 
using a customized conventional-type muffle furnace. The slow- 
burn ashing, evaporation, passivation, shearing, compacting ap- 
proach is a low-cost, safe, reliable, volume-reduction procedure for 
handling the expected volume of LLRW generated at ARDEC. 
Ashing passivation of rubber, plastics, leathers, and ion-exchange 
resins was not recommended because of the toxic products of com- 
bustion with these materials. Volume reduction (5:1) of these low- 
level radioactive nonashable materials and filters requires specially 
engineered compactors. 


53161 (BMI/ONWI/C—3) Empirical pillar design meth- 
ods review report: Final report. (Battelle Memorial Inst., Co- 
lumbus, OH (USA). Office of Nuclear Waste Isolation; 
Fluor Technology, Inc., Irvine, CA (USA)). Feb 1988. Con- 
tract AC02-87CH10290;A.C02-83WM46656. 162p. H. Order 
Number T188012372/JAW. 

This report summarizes and evaluates empirical pillar design 
methods that may be of use during the conceptual design of a high- 
level nuclear waste repository in salt. The methods are discussed 
according to category (i.e, main, submain, and panel pillars; barrier 
pillars; and shaft pillars). Of the 21 identified for main, submain, and 
panel pillars, one method, the Confined Core Method, is evaluated 
as being most appropriate for conceptual design. Five methods are 
considered potentially applicable. Of six methods identified for bar- 
rier pillars, one method based on the Load Transfer Distance con- 
cept is considered most appropriate for design. Based on the eval- 
uation of 25 methods identified for shaft pillars, an approximate 
sizing criterion is proposed for use in conceptual design. Aspects of 
pillar performance relating to creep, ground deformation, interac- 
tion with roof and floor rock, and response to high temperature en- 
vironments are not adequately addressed by existing empirical 
design methods. 152 refs., 22 figs., 14 tabs. 


53162 (BMI/ONW1/C—4) 

Transport of Emplaced Radion documentation. 
Longsine, D.E. (Battelle Memorial Inst., Columbus, OH 
(USA). Office of Nuclear Waste Isolation; INTERA Tech- 
nologies, Inc., Houston, TX (USA)). Mar 1987. Contract 
AC02-87CH10290;A.C02-83CH10140. 248p. OSTI, PO Bx 
62, Oak Ridge, TN 3783111. Order Number T189000067/ 
JAW. 

SCATTER simulated several processes leading to the release 
of radionuclides to the site subsystem and then simulates transport 
via the groundwater of the released radionuclides to the biosphere. 
The processes accounted for to quantify release rates to a ground- 
water migration path include radioactive decay and production, 
leaching, solubilities, and the mixing of particles with incoming un- 
contaminated fluid. Several decay chains of arbitrary length can be 
considered simultaneously. The release rates then serve as source 
rates to a numerical technique which solves convective-dispersive 
transport for each decay chain. The decay chains are allowed to 
have branches and each member can have a different radioactive 
factor. Results are cast as radionuclide discharge rates to the acces- 
sible environment. 


(BMI/ONWI/C—6) Velocity study: Statistical 
analysis and correlations of wave velocities and 
dynamic moduli of elasticity in the J. Friemel No. 1 (PD-9) 
and Zeeck No. 1 (PD-7) wells: Revision 1, topical report. 
Gokce, A.O. (Stone and Webster Engineering Corp., 
Boston, MA (USA)). Aug 1987. Contract AC02- 
87CH10290;A.C02-83CH10140;A.C02-87CH 10285. 121p. 
(ONWI/Sub—87/E512-05000-T37). H. Order Number 
T188012360/JAW. 

The performance of the first United States geologic reposi- 
tory for commercial high-level waste (CHLW) will be evaluated in 
a variety of ways which involve the use of the state-of-the-art ther- 
momechanical computer codes. Information on the elastic proper- 
ties of the host rock and the materials surrounding the repository is 
required for numerical modeling to assess both near- and far-field 
performance. Only limited laboratory testing is possible, however, 
making it beneficial to expand the data base by statistically analyz- 
ing and correlating the available geophysical logs by lithology and 
formation throughout the Palo Duro Basin, Texas (the Palo Duro 
Basin contains two potential CHLW sites). A procedure for the sta- 
tistical analysis of data obtained from digitized geophysical logs 
was developed, and an analysis performed on sonic compressional 
wave velocity and on computed dynamic elastic modulus. Various 
combinations of formations and lithologies in a single well and 
across wells were studied for Stone and Webster Engineering Cor- 
poration J. Friemel No. 1 (PD-9) and Zeeck No. 1 (PD-7) wells, in 
the Palo Duro Basin. Both velocity and elastic modulus analyses 
yield very similar results, indicating the existence of formation-de- 
pendent lateral consistencies in the elastic properties for most of the 
rock types within the study area. Also, results indicate formation- 
dependent vertical variations in the mean compressional wave ve- 
locities and computed dynamic elastic modulus values in the single 
well study. Some rock types, however, show limited vertical con- 
sistencies between certain formations. These findings are in agree- 
ment with other geological data from studies in the Palo Duro 
Basin. 11 refs., 17 figs., 13 tabs. 


53164 (BMI/ONWI/C—20) Geotechnical borehole test- 
ing report, Holtzclaw No. 1 well (PD-10), Palo Duro Basin. 
Borjeson, R.W.; Lamb, T.J. (Battelle Memorial Inst., Here- 
ford, TX (USA). Office of Nuclear Waste Isolation). Dec 
1987. Contract AC02-87CH10290;AC02-83CH10140. 276p. 
(BMI/ONWI—662). H. Order Number DE88012355/JAW. 

This report contains 4 microfiche supplement. MF reduction 
factor 48 x. 

Hydraulic fracture tests were performed at five locations in 
the Holtzclaw No. 1 well. The rock units tested consisted of lime- 
stone, salt, anhydrite, and siltstone. Test zones were selected based 
on core logs, geophysical logs, and borehole televiewer logs. The 
orientations of the induced hydraulic fractures could not be deter- 
mined by the borehole televiewer but were determined with im- 
pression packers. Horizontal stresses measured in the limestone, silt- 
stone, and anhydrite are less than the overburden stress; the ratio 
being 0.6 to 0.7. The horizontal stress ranges from 1.14 to 1.37, al- 
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though the latter value may be an overestimate. The relative mag- 
nitudes of the stresses are in agreement with results reported by 
other investigators, but the orientation of the maximum horizontal 
stress (N30{degree}E--N45{degree}E) does not agree with report- 
ed data from farther south in the Midland Basin. The minimum hor- 
izontal stress and the vertical stress in the salt are approximately 
equal to each other and to the overburden weight. The maximum 
horizontal stress in the salt could not be determined. The data ob- 
tained do suggest that the horizontal stresses are unequal, with the 
maximum horizontal stress oriented northeast. Rock tensile 
strengths calculated from the hydraulic fracture tests agreed well 
with laboratory results in the anhydrite and limestone zones. Ten- 
sile strength estimates in the salt were substantially higher than lab- 
oratory test results. 24 refs., 19 figs., 6 tabs. 


53165 (BMI/ONWI/C—28) Salt repository project 
closeout status report. (Battelle Memorial Inst., Columbus, 
OH (USA). Office of Nuclear Waste Isolation). Jun 1988. 
Contract AC02-87CH10290. 285p. H. Order Number 
TI88016839/JAW. 

This report provides an overview of the scope and status of 
the US Department of Energy (DOE's) Salt Repository Project 
(SRP) at the time when the project was terminated by the Nuclear 
Waste Policy Amendments Act of 1987. The report reviews the 10- 
year program of siting a geologic repository for high-level nuclear 
waste in rock salt formations. Its purpose is to aid persons interest- 
ed in the information developed during the course of this effort. 
Each area is briefly described and the major items of information 
are noted. This report, the three salt Environmental Assessments, 
and the Site Characterization Plan are the suggested starting points 
for any search of the literature and information developed by the 
program participants. Prior to termination, DOE was preparing to 
characterize three candidate sites for the first mined geologic repos- 
itory for the permanent disposal of high-level nuclear waste. The 
sites were in Nevada, a site in volcanic tuff; Texas, a site in bedded 
salt (halite); and Washington, a site in basalt. These sites, identified 
by the screening process described in Chapter 3, were selected 
from the nine potentially acceptable sites shown on Figure I-1. 
These sites were identified in accordance with provisions of the 
Nuclear Waste Policy Act of 1982. 196 refs., 21 figs., 11 tabs. 


53166 (BMI/ONWI/C—47) Thermochemical data needs 
for high-level waste disposal in salt repositories: Waste Pack- 
age Program in support of the Salt Repository Project. Rai, 
Dhanpat; Ryan, J. L. (Pacific Northwest Lab., Richland, 
WA (USA); USDOE, Washington, DC). Mar 1986. Con- 
tract AC02-87CH10290;AC06-76RL01830. 15p. H. Order 
Number T188011652/JAW. 

In the case of repositories in salt, adsorption/desorption re- 
actions with salt are expected to be minimal. If solubility-control- 
ling solids of radionuclides are present in the waste or can form in 
the engineered barrier system, the upper concentration limits of ra- 
dionuclides that can be leached from the wastes will be solubility- 
limited but independent of the release scenarios, hydrologic trans- 
port characteristics, and adsorption/desorption reactions. The avail- 
able thermochemical data show that most of the radioactive ele- 
ments, such as actinides, that are of concern over long repository 
storage times form solubility-controlling solids. Therefore, it should 
be possible to set upper limits on the concentrations of these radio- 
active elements that can be leached from wastes disposed of in salt 
repositories. To set upper limits, data are needed for solid phases 
that form readily, have low solubilities, and either are present in 
wastes (spent fuel, waste glasses, etc.) or can form readily in the 
geologic environment. Factors that would lower the maximum con- 
centrations in leachates include an increase in the crystallinity of 
amorphous precipitates, the presence of crystalline solids in the 
wastes, and the formation of solid solutions of the actinides. 11 refs. 


53167 (BMI/ONWI/C—49) Salt repository project site 
study plan for water resources: Revision 1. (Stone and Web- 
ster Engineering Corp., Boston, MA (USA)). Dec 1987. 
Contract AC02-87CH10290;AC02-87CH10285. 83p. H. 
Order Number TI88011646/JAW. 

The Site Study Plan for Water Resources describes a field 
program consisting of surface-water and ground-water characteriza- 
tion. The surface-water studies will determine the drainage basin 
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characteristics (i.e., topography, soils, land use), hydrometeorology, 
runoff to streams and playas, and surface-water quality (i.e., offsite 
pollution sources in playa lakes and in streams). The environmental 
ground-water studies will focus on ground-water quality character- 
ization. The site study plan describes for each study the need for 
the study, study design, data management and use, schedule of pro- 
posed activities, and quality assurance. These studies will provide 
data needed to satisfy requirements contained in, or derived from, 
the Salt Repository Projects Requirements Document. 78 refs., 8 
figs., 5 tabs. 


53168 (BMI/ONWI/C—59) Salt Repository Project 
transportation system interface requirements: Transportation 
system/repository receiving facility interface requirements. 
Smith, L.A.; Insalaco, J.W.; Trainer, T.A. (Battelle Memori- 
al Inst., Columbus, OH (USA). Office of Nuclear Waste 
Isolation). Jan 1988. Contract AC02-87CH10290. 69p. H. 
Order Number T188012364/JAW. 

This report is a preliminary review of the interface between 
the transportation system and the repository receiving facility for a 
nuclear waste mined geologic disposal system in salt. Criteria for 
generic cask and facility designs are developed. These criteria are 
derived by examining the interfaces that occur as a result of the op- 
erations needed to receive nuclear waste at a repository. These cri- 
teria provide the basis for design of a safe, operable, practical nu- 
clear waste receiving facility. The processing functions required to 
move the shipping unit from the gate into the unloading area and 
back to the gate for dispatch are described. Criteria for a generic 
receiving facility are discussed but no specific facility design is pre- 
sented or evaluated. The criteria are stated in general terms to 
allow application to a wide variety of cask and facility designs. 9 
refs., 6 figs., 4 tabs. 


53169 (BMI/ONWI/C—63) Site Study Plan for Acous- 
tics, Deaf Smith County Site, Texas: Environmental Field 

: Preliminary draft. (Battelle Memorial Inst., Co- 
lumbus, OH (USA). Office of Nuclear Waste Isolation). Jun 
1987. Contract AC02-87CH10290. 67p. H. Order Number 
T188012381/JAW. 

The Acoustics site study plan describes a field program 
which characterizes existing sound levels, determines the area's 
sound propagation characteristics, and monitors the project-related 
sound emissions. The plan describes for each study: the need for 
the study, study design, data management and use, schedule, and 
quality assurance requirements. These studies will provide data 
needed to satisfy requirements contained in, or derived from, the 
Salt Repository Requirements Document. 37 refs., 9 figs., 3 tabs. 





53170 (BMI/ONWI/C—64) Site Study Plan for Aesthet- 
ics, Deaf Smith County Site, Texas: Environmental Field Pro- 
gram: Preliminary draft. (Battelle Memorial Inst., Columbus, 
OH (USA). Office of Nuclear Waste Isolation). Jun 1987. 
Contract AC02-87CH10290. 72p. H. Order Number 
T188012382/JAW. 

The Aesthetic Site Study Plan describes a field program 
consisting of identification of the visually affected area; determina- 
tion of scenic quality, visual sensitivity, and visual management 
classes of the site and vicinity; and analysis of the level of visual 
contrast that would be created by the project. Field ratings of 
scenic quality, visual sensitivity, and visual contrast will be supple- 
mented by a public perception survey designed to incorporate the 
views of the public. This plan describes the need for the study, the 
study design, data management and use, schedule for proposed ac- 
tivities, and quality assurance program. This study will provide data 
needed to satisfy requirements contained in, or derived from, SRPO 
Requirement Document (SRP-RD). 35 refs., 6 figs., 2 tabs. 


53171 (BMI/ONWI/C—74) Site study plan for Trans- 
portation, Deaf Smith County Site, Texas: Pre draft. 
(Battelle Memorial Inst., Columbus, OH (USA). Office of 
Nuclear Waste Isolation). Jun 1987. Contract AC02- 
87CH10290. 130p. H. Order Number T188012385/JAW. 
This site study plan describes transportation field studies to 
be conducted during the characterization of the Deaf Smith 
County, Texas, site for the US Department of Energy's Salt Repos- 
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itory Project. The studies are needed to identify and assess potential 
project impacts to transportation infrastructure and systems in the 
project vicinity and along potential transportation routes to the site 
across the State of Texas. The studies are also needed to locate and 
design project transportation facilities, and to evaluate and design 
impact mitigation. After identifying the transportation information 
requirements needed to comply with Federal, State, and local regu- 
lations and repository program requirements, the site study plan de- 
scribes the study design and rationale, the field data collection pro- 
cedures and equipment, the data analysis methods and application 
of results, the data management strategy, the schedule of field ac- 
tivities, the management of the study, and the study's quality assur- 
ance program. The field data collection activities are organized into 
programs for the characterization of site vicinity rail corridors and 
highway corridors, characterization of alternative statewide trans- 
portation routes, monitoring of site characterization effects on 
transportation, characterization of aircraft overflight patterns and 
hazardous material transportation patterns, and assessment of emer- 
gency response preparedness along alternative statewide transporta- 
tion routes. 34 refs., 10 figs., 2 tabs. 


53172 (BMI/ONWI/C—78) Site study plan for utilities 
& solid waste, Deaf Smith County Site, Texas: Environmental 
Field Program: Preliminary draft. (Battelle Memorial Inst., 
Columbus, OH (USA). Office of Nuclear Waste Isolation). 
Jun 1987. Contract AC02-87CH10290. Sip. H. Order 
Number T188012370/JAW. 

This site plan describes utilities and solid waste studies to be 
conducted during the characterization of the Deaf Smith County, 
Texas, site for the US Department of Energy's Salt Repository 
Project. After utilities and solid waste information needs derived 
from Federal, State, and local statutes and regulations and the 
project specifications are briefly described, the site study plan de- 
scribes the study design and rationale, the field data collection pro- 
cedures and equipment, and data analysis methods and application 
of results, the data management strategy, the schedule of field ac- 
tivities, the management of the study, and the study’s quality assur- 
ance program. The field data collection activities are organized into 
programs to characterize electrical power, natural gas, communica- 
tion, water, wastewater sludge, nonradiological solid waste, nonra- 
diological hazardous waste, and low-level radiological waste. These 
programs include details for the collection of project needs, identifi- 
cation of utilities and solid waste disposal contractor capabilities, 
and verification of the obtained data. Utilities and solid waste field 
activities will begin approximately at the time of site access. Utili- 
ties and solid waste characterization will be completed within the 
first year of activity. 29 refs., 6 figs., 2 tabs. 


53173 (BMI/ONWI/C—80) Socioeconomic Site Study 

Plan: Draft. (Battelle Memorial Inst., Columbus, OH (USA). 

Office of Nuclear Waste Isolation). Jul 1987. Contract 

— 132p. H. Order Number T188012383/ 
AW. 

Social and economic issues and concerns of the Deak Smith 
County site area will be evaluated during site characterization. Ef- 
fects that the area could experience from a repository project in- 
clude demographic, economic, community service, fiscal, and social 
impacts. The Socioeconomic Site Study Plan is designed to provide 
a strategy to assess the potential for those impacts. The Socioeco- 
nomic Site Study Plan is structured to provide an overview of the 
socioeconomic program requirements, objectives, and activities to 
be conducted during site characterization. This report will describe 
the study design and its rationale; data collection, management, and 
reporting; program schedules and milestones; site study organiza- 
tion and management; and quality assurance issues. 43 refs. 


53174 (BMI/ONWI/C—90) A mathematical formulation 
for large strain analysis of geologic continua. Chaudhary, 
A.B.; Vakili, J.E.; Hume, H.R. (Battelle Memorial Inst., Co- 
lumbus, OH (USA). Office of Nuclear Waste Isolation). 
Dec 1987. Contract AC02-87CH10290;AC02-83CH10140. 
im (BMI/ONWI—672). H. Order Number T188012375/ 
AW. 


A solution method is presented for finite-deformation analy- 
sis of geologic materials. The principle of virtual work is used to 
state the equations of equilibrium in a weak form. These equations 
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are linearized about the last-established equilibrium configuration. A 
material constitutive relationship between the Green-Naghdi stress 
rate and the rate-of-deformation tensor is used to obtain the current 
stresses. The finite-element governing equations are expressed in a 
form suitable for an iterative solution strategy. The obtained gradi- 
ent matrix contains the effects of both material and geometric non- 
linearities. The primary application area of this formulation is the 
analysis of long-term deformation response of the region adjoining 
the mining shafts and the waste emplacement rooms within a nucle- 
ar waste repository. In this region, the strains are expected to be 
large, and the infinitesimal strain analysis would introduce inaccura- 
cies in the solution. 19 refs., 6 figs. 


53175 (BMI/ONWI/C—100) Petrology and microme- 
chanics of experimentally deformed natural rock salt: Physi- 
cal processes: Topical report. Hansen, F.D. (Battelle Memo- 
rial Inst., Columbus, OH (USA). Office of Nuclear Waste 
Isolation). Sep 1987. Contract AC02-87CH10290. 57p. H. 
Order Number T1I88012352/JAW. 

Effects of impurities and microprocesses on the creep of nat- 
ural salt samples are presented. Salts are analyzed from four sites 
(Palo Duro Unit 4 and Palo Duro Unit 5, Texas; Avery Island, 
Louisiana; and Salina Basin, Michigan). The salts have been de- 
formed at temperatures and pressures thac simulate repository con- 
ditions. Bulk chemistry, optical petrology, and microprobe analyses 
are used to identify the species and to quantify the amount of each 
impurity. General effects of impurities on the rheology of natural 
salt are discussed. The physical processes that control creep defor- 
mation of salt are identified by etchpit techniques. The nature of 
desolation motion which controls the creep behavior of salt 
changes dramatically over the temperature range of 25 to 
200{degree}C. Physical bases for constitutive modeling are estab- 
lished through observations documented in this report. Composition 
of the salts range from nearly pure, uniform halite to a heterogene- 
ous composite of halite and anhydrite. Impurities evidently increase 
creep resistance at lower test temperatures. At higher test tempera- 
tures, creep deformation is much less sensitive to the presence of 
impurities. Anhydrite is the only mineral species that correlates 
strongly with creep response. Generally, greater amounts of anhy- 
drite increase the creep resistance. 13 refs., 11 figs., 12 tabs. 


53176 (BMI/ONWI/C—101) Regulatory Project Manag- 
er for Salina and Permian Basins for the NWTS [National 
Waste Terminal Storage] Program: Final techical report. 
(NUS Corp., Gaithersburg, MD (USA)). Dec 1986. Con- 
tract AC02-87CH10290. 52p. H. Order Number 
T188012354/JAW. 

The identification of candidate sites for nuclear waste reposi- 
tories involves geological and environmental studies to characterize 
potential sites. These investigations include the collection and anal- 
ysis of detailed geological and environmental data and comparison 
of the data against predetermined site performance criteria, i.e., 
geologic characteristics, environmental protection, and socioeco- 
nomic impacts. The work summarized in this final technical report 
encompasses mainly “environmental characterization” studies in the 
Permian Basin in the Texas Panhandle during the period of 1977-86; 
in the earlier phase of the contract, regional environmental work 
was also done in the Salina Basin (1977-79) and certain licensing 
support activities and safety analyses were conducted (1977-82). 
Considerable regulatory support work was also performed during 
1986. 9 figs., 2 tabs. 


53177 (BMI/ONWI/C—210) SYSNET: A salt-site sys- 
tems network model for scenario assessments. Reeves, M.; 
Banda, R.S. (Battelle Memorial Inst., Columbus, OH (USA). 
Office of Nuclear Waste Isolation). Dec 1986. Contract 
AC02-87CH10290;AC02-83CH10140. 1152p. H. Order 
Number T1I88016871/JAW. 

This document contains a description of the initial version of 
the systems model SYSNET. This model is being developed to ana- 
lyze potentially disruptive scenarios of salt repository systems. Cur- 
rently the model features a general three-dimensional network to- 
pology and simulates the processes of flow, heat transport in rock, 
heat transport in fluid, brine transport, salt creep dissolution, and 
precipitation. Of necessity, the SYSNET Code uses relatively 
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simple semi-analytic algorithms so that it may be implemented sta- 
tistically. Uncertain parameters may be sampled with a compatible 
preprocessor and then analyzed statistically with a compatible post- 
processor. When used in this fashion, SYSNET may be caused to 
calculate distributions of various performance measures and sensi- 
tivities of performance measures to uncertain parameters. The ulti- 
mate objective of the SYSNET development is to prioritize data 
needs by computing sensitivities relative to a particular perform- 
ance measure, namely the 10,000-year cumulative release, and to 
evaluate repository systems for compliance with the US Environ- 
mental Protection Agency (EPA) Standard. 16 refs., 25 figs., 31 
tabs. 


53178 (BMI/ONWI/C—212) Thermomechanical reposi- 
tory and shaft response analyses using the CAVS [Cracking 
And Void Strain] jointed rock model: Draft final report. Dial, 
B.W.; Maxwell, D.E. (Battelle Memorial Inst., Columbus, 
OH (USA). Office of Nuclear Waste Isoiation; Science Ap- 
plications International Corp., San Francisco, CA (USA)). 
Dec 1986. Contract AC02-87CH10290. 153p. (SAIC—86/ 
1146). H. Order Number T188016870/JAW. 

Numerical studies of the far-field repository and near-field 
shaft response for a nuclear waste repository in bedded salt have 
been performed with the STEALTH computer code using the 
CAVS model for jointed rock. CAVS is a constitutive model that 
can simulate the slip and dilatancy of fracture planes in a jointed 
rock mass. The initiation and/or propagation of fractures can also 
be modeled when stress intensity criteria are met. The CAVS 
models are based on the joint models proposed with appropriate 
modifications for numerical simulations. The STEALTH/CAVS 
model has been previously used to model (1) explosive fracturing of 
a wellbore, (2) earthquake effects on tunnels in a generic nuclear 
waste repository, (3) horizontal emplacement for a nuclear waste 
repository in jointed granite, and (4) tunnel response in jointed 
rock. The use of CAVS to model far-field repository and near-field 
shaft response was different from previous approaches because it 
represented a spatially oriented approach to rock response and fail- 
ure, rather than the traditional stress invariant formulation for 
yielding. In addition, CAVS tracked the response of the joint aper- 
tures to the time-dependent stress changes in the far-field repository 
and near-field shaft regions. 28 refs., 21 figs., 11 tabs. 


53179 (BMI/ONWI/C—213) Thermomechanical room 
and canister region benchmark analyses between STEALTH- 
WI and SPECTROM-32: Draft final report. Dial, B.W.; 
Maxwell, D.E.; Yee, G. (Battelle Memorial Inst., Columbus, 
OH (USA). Office of Nuclear Waste Isolation; Science Ap- 
plications International Corp., San Francisco, CA (USA)). 
Dec 1987. Contract AC02-87CH10290. 122p. (SAIC—87/ 
1073). H. Order Number T188016568/JAW. 

This report documents the benchmarking of the two-dimen- 
sional waste isolation version of STEALTH (designated 
STEALTH-WJD against the thermomechanical performance assess- 
ment calculations performed by RE/SPEC using SPECTROM-32. 
An axisymmetric, canister-scale (very-near-field) analysis was per- 
formed to compute the peak stress exerted by the salt on the waste 
package. A plane strain, room-scale (near-field) analysis was also 
performed to predict disposal room roof-to-floor closure and the 
temperatures at key locations in the vicinity of the disposal room. 
Comparisons between the STEALTH and SPECTROM-32 results 
showed that the temperature predictions agreed to within 
5{degree}C, peak canister stresses better than 10%, and the average 
roof-to-floor closures within 30%. The stress and displacement dif- 
ferences were attributed to differences in the treatment of plasticity 
in the constitutive laws for salt employed in STEALTH and 
SPECTROM-32. The temperature differences were due to minor 
differences in the thermal models employed in STEALTH and 
SPECTROM.- 41, the thermal analysis code which supplies tem- 
peratures for SPECTROM-32. 9 refs., 21 figs., 6 tabs. 


53180 (BMI/ONWI/C—218) ESF [Exploratory Shaft 
Facility] flexibility analysis. Brusenback, R.W. (Battelle Me- 
morial Inst., Columbus, OH (USA). Office of Nuclear 
Waste Isolation). Mar 1987. Contract AC02-87CH10290. 
62p. H. Order Number T188016603/JAW. 

This report directs that uncertainty allowances be included 
within the ESF facilities. The recommendations herein developed 
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are intended as input to Title II Design criteria. Flexibility is meas- 
ured first by lineal ft of drift, and then by hoisting rate and capacity 
of supporting utilities and services. A defined probability of need 
shows an extra 10,000 ft of drift for the first level of flexibility re- 
sponding to testing and operations, and over 60,000 ft of drift for 
the second level of flexibility which recognizes possible need for 
perimeter drifting to investigate geologic stratigraphy. Observing 
there will be time constraints, a single shaft muck hoisting rate up 
to 170 to 250 tons per hour is recommended. The potential hoisting 
rate recommended for flexibility should be satisfied by a hoist ap- 
proximately equivalent to, or conveniently upgraded from those 
being considered for sinking and construction, or 1000 horsepower. 
The cost of flexibility is limited to engineering planning and design 
(mostly conceptual) which makes later expansion achievable, and to 
selected items for initial construction where later upgrading would 
be impractical, impossible, or very costly. The cost is fixed to the 
level of flexibility and does not vary with excavated footage. The 
incremental margin is only a small fraction of the additional footage 
made available. Flexibility presents a strategy and not a position of 
design or iechnology. Examples used in this report are intended to 
be illustrative only, and not to lead design or cost estimates. 7 tabs. 


53181 (BMI/ONWI/C—220-Vol.1) ONWI [Office of 
Nuclear Waste Isolation] 30% design review findings report 
for Exploratory Shaft Facility, Deaf Smith site. (Battelle Me- 
morial Inst., Columbus, OH (USA). Office of Nuclear 
Waste Isolation). 8 May 1987. Contract AC02-87CH10290. 


144p. H. Order Number T188016443/JAW. 

Based on the performance of a TMP-05 Design Review with 
integration into the review, via TMP-22, of comments by SRP con- 
tractors other than ONWI, the Design Review Board has devel- 
oped conclusions and recommendations with respect to the 30% 
design effort submitted by PB/PB-KBB for interim design review. 
A number of comments were submitted on the design basis criteria 
and requirements furnished as guidance to PB/PB-KBB. These 
comments are forwarded to SRPO for disposition and resolution. 
Additionally, comments whose resolution by PB/PB-KBB require 
input from other SRP contractors are included. All comments for- 
warded to SRPO are compiled and subdivided by appropriate cate- 
gory in Section 11.0 of this Findings Report. 


53182 (BMI/ONWI/C—220-Vol.2) ONWI [Office of 
Nuclear Waste Isolation] 30% design review findings report 
for Exploratory Shaft Facility, Deaf Smith site..(Battelle Me- 
morial Inst., Columbus, OH (USA). Office. of Nuclear 
Waste Isolation). 8 May 1987. Contract AC02-87CH10290. 
344p. H. Order Number T188016444/JAW. 

This document describes a review of the standards for the 
design of the high-level radioactive waste facility at the Deaf 
Smith, Texas site. It includes public comments and the official re- 
sponses to the designs produced to date. (TEM) 


53183 (BMI/ONWI/C—221) Estimated transportation 
routes to a candidate salt repository site in Deaf Smith 
County, Texas. Joy, D.S.; Johnson, P.E. (Battelle Memorial 
Inst., Columbus, OH (USA). Office of Nuclear Waste Isola- 
tion; Oak Ridge National Lab., TN (USA)). Oct 1987. Con- 
tract AC02-87CH10290;AC05-84OR21400. 39p. H. Order 
Number T1I88016602/JAW. 

This report presents a preliminary analysis of possible high- 
way and rail transportation routes within Texas, Oklahoma, and 
New Mexico for shipments of spent fuel to the candidate repository 
site in Deaf Smith County, Texas. Two cases are examined for 
highway shipments. The initial case analyzes shipments following 
the Department of Transportation’s HM-164 regulations for ship- 
ment of spent fuel. The second case analyzes normal commercial 
routes. Three rail cases are also examined. Each case analyzes po- 
tential routes that would be used based for different access spurs 
into the repository site. Two appendices are included which exam- 
ine additional scenarios generated by restricting routes from passing 
through various metropolitan areas. The major finding is that most 
shipments to the Deaf Smith site will pass through Amarillo, Texas. 
There are few, if any, feasible alternative routes which would sig- 
nificantly reduce the amount of traffic passing through Amarillo. 





oe OO O ee me UU UW TO UW 


cw ee 


— Ff oP ee 


7311 / ERA-13/23 


53184 (BMI/ONWI/C—222) Faulting in eastern New 
Mexico: Revision 1. Murphy, P.J. (Battelle Memorial Inst., 
Columbus, OH (USA). Office of Nuclear Waste Isolation; 
Stone and Webster Engineering Corp., Boston, MA (USA)). 
Aug 1987. Contract AC02-83CH10140. 254p. (ONWI/ 
SUB—87/E512-05000-T49). H. Order Number T188016600/ 
JAW. 

This area in eastern New Mexico is beir.g studied because of 
its proximity to a proposed high-level nuclear waste repository site 
in Deaf Smith County, Texas. Regional and local tectonics must be 
thoroughly understood in order to be able to predict future tectonic 
activities in the site region. Hydrogeologic studies indicate that 
ground-water recharge, for regional deep and shallow aquifer sys- 
tems, occurs primarily within the study area. Regional, easterly 
ground-water flow may be significantly affected by the spacing, 
orientation, and character of faults identified in this report. The tec- 
tonic history of eastern New Mexico is developed from information 
from 660 exploratory wells. A history of recurrent tectonic move- 
ments is evident, beginning possibly in the late Precambrian and ex- 
tending into the late Cenozoic. The nature of the evidence includes 
the lateral and vertical distribution and the lithology of these de- 
posits. The results are presented mainly as isopach and structure 
contour maps and as structural cross sections. The Paleozoic tec- 
tonic history of eastern New Mexico is similar and related to the 
history of the Texas Panhandle. Differences occur primarily in the 
Mesozoic and Cenozoic histories; tectonic uplift persisted for 
longer periods and faults show evidence of repeated movements in 
eastern New Mexico. This is probably a result of the proximity of 
the area to the Laramide and Basin and Range deformational 
events. 442 refs., 35 figs. 


53185 (BMI/ONWI/C—227) Site study plan for geo- 
chemical sampling requirements and methodology: Revision 1. 
(Battelle Memorial Inst., Columbus, OH (USA). Office of 
Nuclear Waste Isolation). Dec 1987. Contract AC02- 
87CH10290. 203p. H. Order Number DE88016426/JAW. 

The National Waste Terminal Storage (NWTS) program 
was established in 1976 by the US Department of Energy’s (DOE) 
predecessor, the Energy Research and Development Administra- 
tion. In September, 1983, this program became the Civilian Radio- 
active Waste Management (CRWM) program. Its purpose is to dis- 
pose of high-level waste (HLW) in a safe and environmentally ac- 
ceptable manner; the program develops technology and will pro- 
vide and operate facilities for that purpose, HLW means: (1) irradi- 
ated reactor fuel, (2) liquid wastes resulting from the operation of 
the first cycle solvent extraction system, or equivalent, and the con- 
centrated wastes from subsequent extraction cycles, or equivalent, 
in a facility for reprocessing irradiated reactor fuels, and (3) solids 
into which such liquid wastes have been converted. This plan is 
one element of a Site Characterization Program to be conducted by 
the Salt Repository Project (SRP) of the Office of Geologic Re- 
positories in the CRWM Program. This plan pertains directly to 
and is in support of the Site Characterization Plan (SCP). 122 refs., 
33 figs., 18 tabs. 


53186 (BMI/ONWI/C—228) HYDROCOIN, Level 3, 
Case 1: Sensitivity and uncertainty analyses of saturated, two- 


dimensional flow through a shallow-land facility in 
an argillaceous medium. Holford, D.J. (Battelle Memorial 
Inst., Columbus, OH (USA). Office of Nuclear Waste Isola- 
tion; Pacific Northwest Lab., Richland, WA (USA)). Sep 
1987. Contract AC02-87CH10290;AC06-76RL01830. 78p. H. 
Order Number T1I88016873/JAW. 

Sensitivity and uncertainty analyses were conducted for sim- 
ulated groundwater flow at a hypothetical shallow land disposal fa- 
cility where low and intermediate level radioactive waste is dis- 
posed of in an argillaceous medium (horizontally bedded clay) 
which overlies an aquifer. First, several different scenarios (concep- 
tual models) were modeled to observe their affect on the perform- 
ance measures. Next, the uncertainty analysis utilized a statistical 
sampling method with Latin Hypercube Sampling (LHS). Finally, 
three different methods of sensitivity analysis were compared: sta- 
tistical sampling/multiple regression method using both (1) a first- 
order regression model and (2) a second-order regression model, 
and (3) a deterministic method. The hydraulic conductivity of the 
aquifer, the hydraulic conductivity of the clay immediately sur- 
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rounding the waste repository, and the anisotropy ratio of the verti- 
cal to horizontal hydraulic conductivities of the clay and aquifer 
proved to be the variables which contributed most to uncertainty in 
model output. The first-order regression model, which is commonly 
used in sensitivity analyses of this type, proved to be statistically 
invalid. The second-order regression model was valid, and predict- 
ed global (average) sensitivities which were quite different from the 
local sensitivities predicted by the deterministic method, indicating 
the importance of interactions between the input variables of the 
model. 4 refs., 76 figs., 15 tabs. 


53187 (BMI/ONWI/C—229) HYDROCOIN [HYDRO- 
logic COde INtercomparison] Level 1: Benchmarking and 
verification test results with CFEST [Coupled Fluid, Energy, 
and Solute Transport] code: Draft report. Yabusaki, S.; Cole, 
C.; Monti, A.M.; Gupta, S.K. (Battelle Memorial Inst., Co- 
lumbus, OH (USA). Office of Nuclear Waste Isolation). Apr 
1987. Contract AC02-87CH10290. 85p. H. Order Number 
T188016570/JAW. 

Part of the safety analysis is evaluating groundwater Sew 
through the repository and the host rock to the accessible environ- 
ment by developing mathematical or analytical models and numeri- 
cal computer codes describing the flow mechanisms. This need led 
to the establishment of an international project called HYDRO- 
COIN (HYDROlogic COde INtercomparison) organized by the 
Swedish Nuclear Power Inspectorate, a forum for discussing tech- 
niques and strategies in subsurface hydrologic modeling. The major 
objective of the present effort, HYDROCOIN Level 1, is determin- 
ing the numerical accuracy of the computer codes. The definition 
of each case includes the input parameters, the governing equations, 
the output specifications, and the format. The Coupled Fluid, 
Energy, and Solute Transport (CFEST) code was applied to solve 
cases 1, 2, 4, 5, and 7; the Finite Element Three-Dimensional 
Groundwater (FE3DGW) Flow Model was used to solve case 6. 
Case 3 has been ignored because unsaturated flow is not pertinent 
to SRP. This report presents the Level 1 results furnished by the 
project teams. The numerical accuracy of the codes is determined 
by (1) comparing the computational results with analytical solutions 
for cases that have analytical solutions (namely cases 1 and 4), and 
(2) intercomparing results from codes for cases which do not have 
analytical solutions (cases 2, 5, 6, and 7). Cases 1, 2, 6, and 7 relate 
to flow analyses, whereas cases 4 and 5 require nonlinear solutions. 
7 refs., 71 figs., 9 tabs. 


53188 (BMI/ONWI/C—231) Hydrogeologic testing plan 
for Deep Hydronest Test Wells, Deaf Smith County site, 
Texas. (Battelle Memorial Inst., Columbus, OH (USA). 
Office of Nuclear Waste Isolation; Papadopulos (S.S.) and 
Associates, Inc., Rockville, MD (USA)). Dec 1987. Con- 
tract AC02-87CH10290. 7lp. H. Order Number 
T188016874/JAW. 

This report discusses methods of hydraulic testing which are 
recommended for use in the Deep Hydronest Test Wells at the pro- 
posed high level nuclear waste repository site in Deaf Smith 
County, Texas. The deep hydronest wells are intended to provide 
geologic, geophysical and hydrologic information on the interval 
from the Upper San Andres Formation to the base of the Pennsyl- 
vanian system at the site. Following the period of drilling and test- 
ing, the wells will be converted into permanent monitoring installa- 
tions through which fluid pressures and water quality can be moni- 
tored at various depths in the section. 19 refs., 17 figs., 2 tabs. 


53189 (BMI/ONWI/C—233) Site study plan for inter- 
mediate hydrology clusters tests wells Deaf Smith County 
Site, Texas. (Battelle Memorial Inst., Hereford, TX (USA). 
Office of Nuclear Waste Isolation). Jan 1988. Contract 
AC02-87CH10290. 109p. H. Order Number DE88016425/ 
JAW. 

To characterize the geologic, geochemical, and hydrologic 
characteristics of intermediate-depth formations at the proposed 
Deaf Smith County, Texas, repository site, wells called Intermedi- 
ate Hydrology clusters will test the Dewey Lake, Alibates, Salado, 
Yates, Upper and Lower Seven Rivers, and Queen Grayburg For- 
mations. Sixteen wells will be installed at six locations. One location 
will have four wills, two locations will have three wells, and three 
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locations will have two wells for a total of 16 wells. Testing of the 
formations is to proceed from the bottom up, with 2-day pumping 
tests at the less permeable formations. Tracer tests and tests for ver- 
ticall hydraulic properties will be designed and performed after 
other hydrologic tests are completed. After testing, selected wells 
are to be completed as single or possibly dual monitoring wells to 
observe water-level trends. To develop a hydrogeologic testing 
plan, the response of each formation to potential testing procedures 
was evaluated using design values and an assumend range for hy- 
draulic parameters. These evaluations indicate that hydraulic prop- 
erties of a sandy zone of the Dockum, the lower Sever Rivers, and 
possibly the Alibates and Queen/Grayburg can be determined by 
pumping tests. Standard of shut-in slug tests must be conducted in 
the remaining formations. Tests of very long duration would be re- 
quired to determine the verticla properties of less permeable forma- 
tions. Tracer tests would also require weeks or months. 61 figs., 34 
refs., 4 tabs. 


53190 (BMI/ONWI/C—236) Measurements of solubili- 
ties and aqueous species related to the performance of a high- 
level nuclear waste repository in bedded salt: A test plan for 
technetium, radium, and iodine: Nuclear and Chemical Waste 
Program. O’Kelley, G.D. (Battelle Memorial Inst., Colum- 
bus, OH (USA). Office of Nuclear Waste Isolation; Oak 
Ridge National Lab., TN (USA)). Aug 1987. Contract 
AC02-87CH10290;AC05-840R21400. 26p. H. Order 
Number T188016454/JAW. 

A literature review program was carried out by several lab- 
oratories under the supervision of ONWI to determine the avail- 
ability of published solubility data, in dilute solutions and in solu- 
tions of high ionic strength, and at temperatures ranging from room 
temperature to about 100{degree}C, for 17 elements. The test plan 
described below is based on the information obtained in the litera- 
ture survey carried out for the elements technetium, radium, and 
iodine, In carrying out this literature survey and in formulating the 
test plan, it was recognized that thermodynamic data on solid radi- 
onuclide compounds and on the aqueous species in equilibrium with 
the solid phases will be needed by the computer program EQ3/6 
for performance assessment. For this reason, it is anticipated that, 
as the program to be described is carried forward, EQ3/6 will also 
be an essential tool for planning experiments and in analyzing re- 
sults. 9 refs., 6 figs., 2 tabs. 


53191 (BMI/ONWI/C—237) Mississippian depositional 
history of the Texas Panhandle: A reappraisal. Ruppel, S.C. 
(Battelle Memorial Inst., Columbus, OH (USA). Office of 
Nuclear Waste Isolation; Texas Univ., Austin (USA). 
Bureau of Economic Geology). 1988. Contract AC02- 
87CH10290;A.C97-83WM46651. 16p. H. Order Number 
T188016455/JAW. 

Recent lithostratigraphic and biostratigraphic study of sub- 
surface Mississippian rocks of the Texas Panhandle indicates that 
previous interpretations of the sequence and timing of depositional 
events in the area need revision. Early Mississippian (Kinderhoo- 
kian to Osagean) deposition in the area was restricted to the north- 
eastern Panhandle (Anadarko Basin). The Texas Arch, a Devonian 
structure, remained positive and effectively limited sediment accu- 
mulation throughout the remainder of the area at this time. Major 
inundation of the southern Panhandle did not occur until the Mera- 
mecian. At that time shallow platform conditions developed in the 
area of the submerged Texas Arch; carbonate buildups formed lo- 
cally on the outer ramp along the previous margin of the Arch. 
This marine transgression correlates with drowning of platform 
margins throughout the midcontinent region. The Texas Arch con- 
tinued intermittently to control deposition until the end of the Mis- 
sissippian Period. 20 refs., 2 figs. 


53192 (BMI/ONWI/C—238) Multiple position borehole 
extensometer procedure: Final draft. (Battelle Memorial Inst., 
Columbus, OH (USA). Office of Nuclear Waste Isolation; 
Golder Associates, Inc., Redmond, WA (USA)). Aug 1986. 
Contract AC02-87CH10290. 6lp. H. Order Number 
DE88016456/JAW. 

The purpose of the Multiple Position Borehole Extensometer 
Procedure is to provide detailed information for MPBXs installed 
at the salt Deaf Smith County ESF. This procedure includes design 
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of equipment, installation, instructions, instrument locations, meas- 
urement requirements, support requirements, quality assurance pro- 
cedures, and data acquisition requirements. Data reduction proce- 
dures are also discussed; however, the relevance of the data is dis- 
cussed elsewhere in the appropriate test plans. Sufficient detail is 
provided in this procedure to allow for integrating the requirements 
of this procedure into both the facility construction and overall un- 
derground testing programs; identifying necessary equipment for 
procurement; determining data acquisition requirements as input to 
Automatic Data Acquisition System (ADAS) design; providing 
step-by-step procedures for training personnel as well as for direct- 
ing field operations; establishing quality assurance (QA) checkpoints 
and implementation methods; and defining data reduction methods 
and providing the anticipated accuracy of the system. 11 refs., 14 
figs. 


53193 (BMI/ONWI/C—241) Offsite testing in support 
of the Salt Repository Project. Kalia, H.N. (Battelle Memo- 
rial Inst., Columbus, OH (USA). Office of Nuclear Waste 
Isolation). Apr 1987. Contract AC02-87CH10290. 41p. H. 
Order Number T188016459/JAW. 

This report presents a rationale and recommendation to per- 
form an offsite testing program in support of the Salt Repository 
Project. The investigation to be performed primarily consists of 
qualifying test methods and procedures, qualifying personnel-train- 
ing procedures, evaluating test instruments and selected equipment, 
and obtaining mining and production equipment performance-relat- 
ed information. The key objective of these activities is to develop 
capabilities to be used at the exploratory shaft facility (ESF). The 
ESF is to be excavated at the Deaf Smith County site to character- 
ize the salt site for the construction of a repository used to isolate 
radioactive waste from the biosphere. The bulk of the offsite testing 
work will be performed at Avery Island Salt Mine at New Iberia, 
Lousiana. Additional knowledge will be obtained by exchanging 
technical information either as participants or as observers at the 
Waste Isolation Pilot Plant (WIPP) site and the Asse Mine in the 
Federal Republic of Germany (FRG). It is estimated that the offsite 
testing program will cost approximately $9.3 million over 4 fiscal 
years. 14 refs., 1 fig., 8 tabs. 


53194 (BMI/ONWI/C—243) Petrography and geochem- 
istry of the Artesia Group, Palo Duro Basin, Texas Panhan- 
dle: Final report. Havorka, S.D.; Fisher, R.S.; Nance, H.S. 
(Battelle Memorial Inst., Columbus, OH (USA). Office of 
Nuclear Waste Isolation; Texas Univ.,. Austin (USA). 
Bureau of Economic Geology). 1988. Contract AC02- 
87CH10290;A.C97-83WM46651. 302p. H. Order Number 
DE88016439/JAW. 

The Artesia Group of the Texas Panhandle is an evaporite 
red-bed sequence which has been intensely altered by interaction of 
evaporites with ground water. Comparison of the upper, most al- 
tered part of the sequence with the lower, least altered part allows 
identification of the diagenetic sequence. The least altered lower 
part of the Artesia Group includes anhydrite beds, anhydritic halite, 
mudstone-halite mixtures, mudstone, claystone, siltstone, and sand- 
stone. Diagenetic processes include cementation by halite, replace- 
ment of gypsum by anhydrite and minor polyhalite, and minor re- 
placement of halite by dolomite and anhydrite. Halite is present 
throughout the lower part of the Artesia Group as bedded halite, as 
isolated halite crystals and veins, and as halite cement in clastic 
beds. The altered interval in the upper part of the Artesia Group is 
characterized by mudstone-anhydrite-dolomite breccias, thin, wavy 
laminae of anhydrite and dolomite, and abundant fractures filled 
with fibrous anhydrite and gypsum in mudstone, claystone, silt- 
stone, and thin anhydrite beds. Halite is absent, and removal of 
halite is interpreted as the principal cause of the alteration, either 
directly, by dissolution and collapse, or indirectly, by increasing po- 
rosity and allowing increased ground-water penetration. At the top 
of the Artesia Group, anhydrite has been hydrated to gypsum, and 
minor amounts of gypsum have been replaced by calcite. The geo- 
chemistry of preserved halite in the lower part of the Artesia 
Group shows that meteoric waters have been included in halite and 
that halite has been recycled by dissolution and reprecipitation. The 
occurrence of this type of alteration might indicate that the halite 
of the Artesia Group was invaded by waters from the overlying 
aquifers. However, the stratigraphic and textural relationships in 
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the halite indicate that the alteration reflects continental influences 
in the clastic-dominated depositional environment. 32 refs., 45 figs., 
1 tab. 


53195 (BMI/ONWI/C—244) Piezometer installation and 
monitoring procedure: Revision 1. (Battelle Memorial Inst., 
Columbus, OH (USA). Office of Nuclear Waste Isolation; 
Golder Associates, Inc., Redmond, WA (USA)). Apr 1987. 
Contract AC02-87CH10290. Sip. H. Order Number 
TI88016460/JAW. 

The Deaf Smith County (Texas) site has been selected by 
the US Department of Energy as one of three candidate sites for 
characterization to determine its suitability as a geologic repository 
for high-level nuclear waste. The installation and monitoring of pie- 
zometers has been identified as one of the tasks required during the 
development of an underground Exploratory Shaft Facility to satis- 
fy specific information needs through a program of in situ testing, 
instrumentation and monitoring. The scope of piezometer installa- 
tion and monitoring encompasses the installation of fluid pressure 
measuring equipment and the subsequent collection, presentation 
and interpretation of piezometric data from strata surrounding the 
Exploratory Shaft Facility (ESF) prior to, during and following 
construction of the ESF, and as part of geohydrologic testing 
within the ESF. This procedure describes the required instrumenta- 
tion, equipment, and sequence of activities for piezometer installa- 
tion in the ESF. The procedure also includes details on the data 
recording and presentation requirements, personnel responsibilities, 
test management and quality assurance. 16 refs., 12 figs., 2 tabs. 


53196 (BMI/ONWI/C—246) Preliminary access routes 
and cost study analyses for seven potentially acceptable salt 
sites: Final report, October 1984. (Battelle Memorial Inst., 
Columbus, OH (USA). Office of Nuclear Waste Isolation; 
Stearns Catalytic Corp., Denver, CO (USA)). Feb 1987. 
Contract AC02-87CH10290. 3lp. H. Order Number 
TI88016452/JAW. 

This report analyzes highway and railroad access to seven 
potentially acceptable salt repository sites: Richton Dome and Cy- 
press Creek Dome in Mississippi, Vacherie Dome in Louisiana, 
Swisher County and Deaf Smith County in Texas, and Davis 
Canyon and Lavender Canyon in utah. The objectives of the study 
were to investigate the routing of reasonable access corridors to the 
sites, describe major characteristics of each route, and estimate the 
costs for constructing or upgrading highways and railroads. The 
routes used in the analysis are not necessarily recommended or pre- 
ferred over other routes, nor do they represent an implied final se- 
lection. Detailed engineering studies must be performed for the 
Davis Canyon and Lavender Canyon highway access before the 
analyzed routes can be considered to be viable. 20 refs., 7 figs., 3 
tabs. 


53197 (BMI/ONWI/C—247) Site study plan for Upper 
Aquifer Hydrology Clusters, Deaf Smith County Site, Texas: 
Surface-based geotechnical field program: Preliminary draft. 
(Battelle Memorial Inst., Columbus, OH (USA). Office of 
Nuclear Waste Isolation). [1988]. Contract AC02- 
87CH10290. 84p. H. Order Number T1I88016422/JAW. 

As part of site characterization studies, at the Deaf Smith 
County site, Texas, 15 wells at 5 locations will be completed in the 
Ogallala Formation and Dockum Group. The purposes of the 
wells, which are called Upper Aquifer (2) establish background hy- 
drologic and water quality conditions, (3) provide analysis, (4) 
monitor responses of the shallow hydrologic system to site activi- 
ties and nearby pumpage for irrigation, (5) collect water samples 
from both saturated and unsaturated materials to help define re- 
charge rates and ground-water flow patterns, (6) monitor variations 
on water quality, and (7) define ground-water resources near the 
site. The test wells will be installed during a 14-month period start- 
ing about 1-1/2 years after site characterization activities begin. 
The Technical Field Services Contractor is responsible for con- 
ducting the field program of drilling and testing. Samples and data 
will be handled and reported in accordance with established Salt 
Repository Project procedures. A quality assurance program will 
assure that activities affecting quality are performed correctly and 
that the appropriate documentation is maintained. 44 refs., 19 figs., 
5 tabs. 
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53198 (BMI/ONWI/C—248) SRP [Salt Repository 
Project] Q-List Working Group report: Draft. Chen, C.P.; 
Mayberry, J.J.; Shepherd, J.; Koza, H.; Rahmani, H.; 
Sinsky, J. (Battelle Memorial Inst., Columbus, OH (USA). 
Office of Nuclear Waste Isolation). Jun 1987. Contract 
po ay ome 79p. H. Order Number T188016423/ 
The US Department of Energy (DOE) Office of Geologic 
Repositories (OGR) has provided general guidance to project of- 
fices for formulating a quality control list (Q-list). A Q-list is a list 
of structures, systems, components, and related activities subjected 
to 10 CFR Part 70 Subpart G "Quality Assurance” requirements. 
The OGR guidance requires the application of probabilistic risk as- 
sessment (PRA) techniques, including a master logic diagram and 
event trees. A Salt Repository Project (SRP) Q-List Working 
Group was established to implement the risk assessment techniques. 
The working group is composed of individuals of diverse back- 
grounds including repository design, PRA, consequence analysis, 
and licensing. It includes representatives from the Office of Nuclear 
Waste Isolation, Battelle Columbus Division, Fluor Technology, 
Inc., and Morrison-Knudsen Engineers. The work was initiated in 
October 1986 and completed within six months. This report pre- 
sents the analyses done during this period. Results of the analyses 
were provided as input to the Site Characterization Plan Conceptu- 
al Design Report (SCP-CDR). This work also confirms parallel ex- 
ploratory shaft facility analyses regarding the “important to safety” 
requirements specified by 10 CFR Part 60. 30 refs., 20 figs., 26 tabs. 


53199 (BMI/ONWI/C—249) Probabilistic risk assess- 
ment for salt repository conceptual design of subsurface fa- 
cilities: A techical basis for Q-list determination. Chen, C.P.; 
Mayberry, J.J.; Shepherd, J.; Koza, H.; Rahmani, H.; 
Sinsky, J. (Battelle Memorial Inst., Columbus, OH (USA). 
Office of Nuclear Waste Isolation). Dec 1987. Contract 
we 99p. H. Order Number 1T188016424/ 
JAW. 

Subpart G "Quality Assurance” of 10 CFR Part 60 requires 
that the US Department of Energy (DOE) apply a quality assur- 
ance program to “all systems, structures, and components important 
to safety” and to “design and characterization of barriers important 
to waste isolation.” In April 1986, DOE’s Office of Geologic Re- 
positories (OGR) issued general guidance for formulating a list of 
such systems, structures, and components---the Q-list. This guidance 
called for the use of probabilistic risk assessment (PRA) techniques 
to identify Q-list items. In this report, PRA techniques are applied 
to the underground facilities and systems described in the conceptu- 
al design report for the Salt Repository Project (SRP) in Deaf 
Smith County, Texas. Based on probability and dose consequence 
calculations, no specific items were identified for the Q-list. How- 
ever, evaluation of the analyses indicated that two functions are im- 
portant in precluding off-site releases of radioactivity: disposal con- 
tainer integrity; and isolation of the underground facility by the 
heating, ventilation, and air conditioning (HVAC) systems. Items 
related to these functions are recommended for further evaluation 
as the repository design progresses. 13 refs., 20 figs. 


53200 (BMI/ONWI/C—251) Quaternary stratigraphy of 
the western Rolling Plains of Texas: Preliminary findings: 
Final report. Caran, S.C.; Baumgardner, R.W.; McGookey, 
D.A.; Gustavson, T.C.; Neck, R.W. (Battelle Memorial 
Inst., Columbus, OH (USA). Office of Nuclear Waste Isola- 
tion; Texas Univ., Austin (USA). Bureau of Economic Ge- 
ology). 1988. Contract AC02-87CH10290. 34p. H. Order 
Number T188016432/JAW. 

Quaternary deposits as much as 76 m (250 ft) thick discontin- 
uously cover more than 7800 km? (3000 mi”) of the western Rolling 
Plains of northwestern Texas. The stratigraphy of this sedimentary 
sequence is complex, reflecting changes in paleoclimate during the 
late Pleistocene and Holocene Epochs. There are clear indications 
of syngenetic structural control of deposition and postdepositional 
deformation of the Quaternary strata. These effects were caused by 
regional and local karstic subsidence resulting from dissolution of 
Upper Permian evaporites, particularly halite, at depths of 120 to 
240 m (400 to 800 ft). Dissolution created voids within the bedded 
evaporites. As the voids expanded the overlying strata collapsed, 
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forming depressions wherein sediment accumulated preferentially. 
Subsidence also caused local faulting and downwarping of some of 
the Quaternary deposits. Affected deposits include beds of coarse- 
grained sediment eroded from the westward-retreating Caprock Es- 
carpment (adjacent to the Rolling Plains). This sediment was 
trapped within the zone of subsidence, forming a broad bajada at 
the base of the escarpment. At most sites the coarse-clastic deposits 
compose the lowest of three genetic components of the regional 
Quaternary section. 120 refs., 5 figs. 


53201 (BMI/ONWI/C—253) Rock mass and shaft con- 
crete lining temperature measurement procedure: Final draft. 
(Battelle Memorial Inst., Columbus, OH (USA). Office of 
Nuclear Waste Isolation; Golder Associates, Inc., Redmond, 
WA (USA)). Oct 1986. Contract AC02-87CH10290. 47p. H. 
Order Number T188016430/JAW. 

This procedure document describes the equipment and pro- 
cedures which will be used to obtain temperature data from within 
rock-mass and shaft linings at the Deaf Smith Exploratory Shaft 
Facility. Temperature measurement methods for instrument temper- 
ature correction, fluid temperature correction, heated surface moni- 
toring and air temperature monitoring are outside the scope of this 
procedure, and are covered in the appropriate individual test proce- 
dures. Calibration, acceptance testing and the assignment of trans- 
ducer reference numbers are outside the scope of this procedure. 
Section 2.0 provides a summary of the temperature measurement 
methods which will be employed, together with the measurement 
locations, environmental considerations and measurement require- 
ments. Test layouts, including detailed descriptions of instruments, 
support requirements and detailed installation procedures are also 
presented. Section 3.0 describes the requirements for data record- 
ing, ADAS monitoring, and data reporting. Section 4.0 defines per- 
sonnel responsibilities and qualifications. In addition a measurement 
and installation schedule is provided, and safety and contingency 
plans are. described. Section 5.0 discusses management and quality 
assurance requirements. Cited references are listed in Section 6.0. 7 
refs., 9 figs. 


53202 (BMI/ONWI/C—254(2)) Rock mechanics evalua- 
tion of potential repository sites in the Paradox, Permian, and 
Gulf Coast Basins: Volume 2. (Battelle Memorial Inst., Co- 
lumbus, OH (USA). Office of Nuclear Waste Isolation; RE/ 
SPEC, Inc., Rapid City, SD (USA)). Sep 1987. Contract 
AC02-87CH10290;AC02-83CH10140. 172p. (RSI—0302). H. 
Order Number T1I88017133/JAW. 

This document contains the appendices to Volume I. Topics 
include temperature distribution in Paradox Basin; Deaf Smith 
County, and the Gulf Coast Basins. (TEM) 


53203 (BMI/ONWI/C—257) Salt Repository Project 
Repository (WBS 1.3.4) Program Plan: Draft. Kingsley, R.S.; 
Hume, H.R.; McNulty, E.G. (Battelle Memorial Inst., Co- 
lumbus, OH (USA). Office of Nuclear Waste Isolation). Jun 
1986. Contract AC02-87CH10290. 253p. H. Order Number 
T188016421/JAW. 

This program plan will describe Salt Repository Project ac- 
tivities conducted under the repository Work Breakdown Structure 
element. The plan will describe those activities occurring from FY 
1986 through the license application in 1991. During this period, 
the SRP program has three main objectives involving WBS. These 
include developing repository designs to the extent necessary to 
support the preparation of the principal licensing documents, the li- 
cense application, and the final repository site selection report; con- 
ducting the R&D studies necessary to support repository design, li- 
censing, and postclosure performance assessment; and analyzing the 
postclosure performance and waste isolation capabilities of the re- 
pository design. Meeting these objectives will require close coordi- 
nation among all SRP WBS elements. 23 refs., 1 fig., 27 tabs. 
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53204 (BMI/ONWI/C—261) The SocioEconomic Analy- 


modifications. 
Parpia, B.; Fannin, D.; Murdock, S.; Hamm, R.; Ransom- 
Nelson, W.; Leistritz, F.L. (Battelle Memorial Inst., Colum- 
bus, OH (USA). Office of Nuclear Waste Isolation; Texas A 
and M Univ., College Station (USA). t. of Rural Soci- 
ology). Sep 1985. Contract AC02-87CH10290. 468p. H. 
Order Number T188016435/JAW. 

This supplement follows a format similar to that used in the 
SEARS Technical Documentation. Chapter 1 consists of a brief de- 
scription of each of the modifications and then describes the alter- 
ations and additions to the relevant model components, subroutines 
and/or data files. Chapter 2 provides a partial model run showing 
the user- alterable procedures involved in the implementation of 
each of these modifications, and chapter 3 contains the schematic 
flowcharts and supplemental listings of the APL computer code al- 
tered as a result of these modifications. This report is part of the 
overall model documentation. 5 figs. 


53205 (BMI/ONWI/C—262) The SocioEconomic Analy- 
sis of Repository Siting (SEARS): Technical Documentation: 
Volume 1, Description of code and files. Kiel, B.; Parpia, B.; 
Murdock, S.; Hamm, R.; Fannin, D.; Ransom-Nelson, W.; 
Leistritz, F.L. (Battelle Memorial Inst., Columbus, OH 
(USA). Office of Nuclear Waste Isolation; Texas A and M 
Univ., College Station (USA). Dept. of Rural Sociology). 
May 1985. Contract AC02-87CH10290. 138p. H. Order 
Number TI89000066/JAW. 

The SEARS Model is a comprehensive, highly flexible, user- 
oriented system for projecting economic, demographic, public serv- 
ice and fiscal impacts of a high-level nuclear waste repository 
siting. Both baseline and project-related impact projections may be 
performed for regions, counties, municipalities, and school districts. 
It is an interactive APL model requiring comprehensive data bases 


and parameters to generate the outputs desired. 75 refs., 24 figs., 14 
tabs. 


53206 (BMI/ONWI/C—265) Steel strain gage on steel 
shaft liner: Installation and monitoring procedure: Final draft. 
(Battelle Memorial Inst., Columbus, OH (USA):- Office of 
Nuclear Waste Isolation; Golder Associates, Inc., Redmond, 
WA (USA)). 1987. Contract AC02-87CH10290. 36p. H. 
Order Number T189000054/JAW. 

Tangential and axial strains will be measured in the steel 
shaft liner component using steel strain gages (SSGs). These gages 
are vibrating wire-strain gages welded directly to the steel liner. 
The primary objective of the overall monitoring program of which 
these gages constitute one part, is to define the stress-deformation 
behavior of the linings, seals, and foundations during and after con- 
struction. For this purpose, it is necessary to consider the SSGs 
welded to the liners as one element of an integrated program of 
monitoring the mechanical and thermomechanical response of the 
shaft. Other instruments which form part of this program include 
extensometers, concrete strain gages, convergence gages, concrete 
stress gages, piezometers, joint meters, and temperature detectors. 
The selection of these instrument types and their locations is based 
on a unified concept of behavior of the lining/rock structure and 
on how such a model of behavior will be deduced from the results 
of all instrumentation at an array. 9 refs., 5 figs. 


53207 (BMI/ONWI/C—267) Thermal conductivity probe 
test procedure: Final draft. (Battelle Memorial Inst., Colum- 
bus, OH (USA). Office of Nuclear Waste Isolation; Golder 
Associates, Inc., Redmond, WA (USA)). Aug 1986. Con- 
tract ACO02-87CH10290. 52p. H. Order Number 
T189000036/JAW. 

Thermal Conductivity Testing, using a thermal. probe, is a 
short duration test which will be performed in the Exploratory 
Shaft Facility (ESF) in order to provide a large number of field 
measurements of the thermal conductivity of both the host rock, 
and of backfill and seal materials. Testing of the host rock will be 
carried out in boreholes drilled to provide access to the desired test 
location, and in a manner which minimizes disturbance to the rock 
surrounding the borehole. A portable thermal conductivity probe is 
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inserted temporarily in a 1-1/2 inch diameter borehole and the rock 
is heated for a few hours, while the temperature rise at the bore- 
hole wall is monitored. Testing of backfill/seal materials will be 
carried out with the probe surrounded by these materials which 
will have been placed, compacted and generally treated in a way 
which simulates the processes which will be used in a operational 
repository. 14 refs., 4 figs., 3 tabs. 


53208 (BMI/ONWI/C—271) Faulting in the eastern 

Texas: Revision 1. (Battelle Memorial Inst., Co- 

lumbus, OH (USA). Office of Nuclear Waste Isolation; 

Stone and Webster ice sek , Boston, MA (USA)). 

1987. Contract AC02-87CH10290. 136p. (ONWI/ 

SUB $7/512-05000-T30). H. Order Number 'TI88016429/ 
JA 


Locations, vertical displacements, and ages of faults are pre- 
sented for an area in the eastern Panhandle of Texas. Interpretation 
of geophysical logs and sample logs for 396 wells provide the data 
base for lithostratigraphic correlation throughout the six-county 
area. Stratigraphically, the log analysis includes the Precambrian 
crystalline basement complex through the Upper Permian sedimen- 
tary rocks of the Dewey Lake Formation. Most of the 50 faults de- 
scribed in this area are related to the Amarillo Uplift. Some faults 
integral with the uplift persist into the Upper Permian or into the 
overlying Tertiary, whereas those faults closer to the basin interior 
tend to die out in the Pennsylvanian to Lower Permian. The maxi- 
mum vertical displacement observed on a single fault is in excess of 
15,000 ft (4545 m), in the Anadarko Basin. South of the Amarillo 
Uplift, maximum fault displacements are generally between 1000 
and 3000 ft (300 and 900 m). The structures created as a result of 
the fault activity significantly influenced depositional patterns 
throughout all of the Paleozoic Era. Dissolution of salt beds is ob- 
served in local areas near the basin margins. Proximity to fault 
planes and surface hydrologic features may augment the dissolution 
process. 78 refs., 21 figs., 2 tabs. 


53209 (BMI/ONWI/C—272) Exploratory Shaft Facility 
geotechnical sensitivity report. Lentell, R. (Battelle Memorial 


Inst., Columbus, OH (USA). Office of Nuclear Waste Isola- 
tion; Parsons Brinckerhoff, Houston, TX (USA)). Nov 1986. 
Contract AC02-87CH10290;AC97-86WM46664. 70p. H. 
Order Number T188016427/JAW. 

The purpose of this study was to examine the design sensi- 
tivity of various components of the Exploratory Shaft Facility 
(ESF) to the geotechnical and hydrological data needed for design 
and construction of the facility. The data fall into two broad cate- 
gories: data used directly in design calculations and data used indi- 
rectly in the design and construction process. Design elements are 
much more sensitive to data that is used directly in design calcula- 
tions than to the data that is used indirectly, and the degree of sen- 
sitivity can be used as a means of prioritizing the data gathering ac- 
tivities. The geotechnical and hydrological parameters that are di- 
rectly used in design studies, the design elements that are effected 
by the parameters, and the relative sensitivity to the given parame- 
ter are briefly summarized. 9 refs., 10 tabs. 


53210 (BMI/ONWI/C—280) Palo Duro seismographic 
network operation for April to July 1984; Report No. 1, Revi- 
sion 1: Topical report. Acharya, H. (Battelle Memorial Inst., 
Columbus, OH (USA). Office of Nuclear Waste Isolation: 
Stone and Webster Engineering Corp., Boston, MA (USA)). 
Aug 1987. Contract AC02-87CH10290;AC02-83CH10140. 
54p. (ONWI/SUB—87/E512-05000-T34). H. Order Number 
TI88016448/JAW. 

A seismographic network has been installed in the Texas 
Panhandle to monitor earthquake activity in the area. This report 
describes the network and its operation, as well as analysis of data 
obtained during the period of April 1 to July 31, 1984. The net- 
work continued to operate satisfactorily during this period. An 
earthquake near the Mansfield Station was detected by many sta- 
tions of the network and was located. The earthquake was not felt. 
The Mansfield Station continued to detect a number of very small 
earthquakes occurring near the station, but it was not possible to 
locate them since no other station detected them. As part of the 
Stone & Webster Engineering Corporation (SWEC) Quarterly 
Maintenance Program, all elements of the seismographic network 
were tested and checked in July 1984. 9 refs., 6 figs., 6 tabs. 
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53211 (BMI/ONWI/C—281) Palo Duro seismographic 
network operation for August to December 1984: Report No. 
2: Revision 1. Acharya, H. (Battelle Memorial Inst., Colum- 
bus, OH (USA). Office of Nuclear Waste Isolation; Stone 
and Webster Engineering Corp., Boston, MA (USA)). Aug 
1987. Contract AC02- 87CH10290:AC02- 87CH10285;AC02- 
83CH10140. 54p. (ONWI/SUB—87/E512-05000-T40). H. 
Order Number T188016449/JAW. 

A seismographic network operates in the Texas Panhandle 
to monitor earthquake activity in the area. This report describes the 
network and its operation, as well as analysis of data obtained 
during the period of August 1 to December 31, 1984. The network 
continued to operate satisfactorily during this period. The Mans- 
field Station continued to detect a number of very small earth- 
quakes occurring near the station, but it was not possible to locate 
them since no other station detected them. All elements of the seis- 
mographic network were tested and checked in November 1984, as 
part of the Stone and Webster Engineering Corporation (SWEC) 
Quarterly Maintenance Program. The seismographic network now 
consists of 16 seismic stations, 4 relay stations, and 1 Central Re- 
cording Station. 10 refs., 6 figs., 6 tabs. 


53212 (BMI/ONWI/C—283) Preliminary thermal/ther- 
momechanical analyses of the Site Characterization Plan's 
Conceptual Design for a repository containing horizontally 
emplaced waste packages at the Deaf Smith County site. 
Ghantous, N.Y.; Raines, G.E. (Battelle Memorial Inst., Co- 
lumbus, OH (USA). Office of Nuclear Waste Isolation). Oct 
1987. Contract AC02-87CH10290. 116p. H. Order Number 
TI88016450/JAW. 

This report presents thermal/thermomechanical analyses of 
the Site Characterization Plan Conceptual Design for horizontal 
package emplacement at the Deaf Smith County site, Texas. The 
repository was divided into three geometric regions. Then two-di- 
mensional finite-element models were set up to approximate the 
three-dimensional nature of each region. Thermal and quasistatic 
thermomechanical finite-element analyses were performed to evalu- 
ate the thermal/thermomechanical responses of the three regions. 
The exponential-time creep law was used to represent the creep be- 
havior of salt rock. The repository design was evaluated by com- 
paring the thermal/thermomechanical responses obtained for the 
three regions with interim performance constraints. The prelimi- 
nary results show that all the performance constraints are met 
except for those of the waste package. The following factors were 
considered in interpreting these results: (1) the qualitative descrip- 
tion of the analytical responses; (2) the limitations of the analyses; 
and (3) either the conclusions based on overall evaluation of limita- 
tions and analytical results or the conclusions based on the fact that 
the repository design may be evaluated only after further analyses. 
Furthermore, a parametric analysis was performed to estimate the 
effect of material parameters on the predicted thermal/thermome- 
chanical response. 23 refs., 34 figs., 9 tabs. 


53213 (BMI/ONWI/C—286) Summary strategy for com- 
pliance with postclosure requirements for the waste package 
for the Salt Repository Project: Final report. (Battelle Me- 
morial Inst., Columbus, OH (USA). Office of Nuclear 
Waste Isolation). Mar 1988. Contract AC02-87CH10290. 
80p. H. Order Number T188016420/JAW. 

This document presents a summary of the strategy of the 
Salt Repository Project (SRP) to show compliance with the re- 
quirements for the waste package after permanent closure of the re- 
pository at the site in Deaf Smith County, Texas. The postclosure 
requirements that govern the performance of the waste package are 
those in 10 CFR 60.113 for substantially complete containment of 
the waste and for gradual release of radionuclides after the contain- 
ment period, and for the postclosure design requirements in 10 
CFR 60.135. Also, the waste package plays a role in showing com- 
pliance with the total system release requirement in 40 CFR 191.13. 
12 refs. 
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53214 (BMI/ONWI/C—291) Site study plan for Playa 
investigations, Deaf Smith County, Texas: Salt Repository 
Project. (Battelle Memorial Inst., Columbus, OH (USA). 
Office of Nuclear Waste Isolation). 2 Apr 1987. Contract 
AC02-87CH10290. 34p. H. Order Number T1I89000070/ 
JAW. 

This plan defines the purpose and objectives of the Playa In- 
vestigation Study, presents a plan of work to provide the informa- 
tion necessary to resolve issues, and discusses the rationale for test 
method selection. The required information will be obtained from 
existing well drilling records, describing and testing of soil and rock 
samples recovered from project test holes, geophysical well logs, 
seismic surveys, and shallow test pits excavated at ground surface. 
There have been numerous, often conflicting, theories presented to 
explain the origin(s) of the playas of the Texas High Plains. The 
primary purpose of this study is to establish if existing playas and 
playa alignments are related to deeper subsurface structure, such as 
faulting or salt dissolution, the potential for future playa develop- 
ment, and the significance of existing and/or future playas on siting 
a repository in Deaf Smith County, Texas. 11 refs. 


53215 (BMI/ONWI/C—292) Compliance status summa- 
ries for federal and state statutory directives that apply to the 
Salt Repository Project at the Deaf Smith County Site, 
Texas. (Battelle Memorial Inst., Columbus, OH (USA). 
Office of Nuclear Waste Isolation). Jul 1986. Contract 
AC02-87CH10290. 255p. H. Order Number T189000060/ 
JAW. 

This document contains statutory summaries, checklists of 
compliance requirements, status summaries, and lists of information 
needs for the environmental and health and safety statutory direc- 
tives at Federal and State levels that apply to the Salt Repository 
Project at the Deaf Smith County Site, Texas. Statutes that apply 
in general to any repository project but not specifically to the Deaf 
Smith are not included. The information herein supplements the 
Salt Repository Project Statutory Compliance Plan and the Salt 
Repository Project Permitting Management Plan by providing 
lengthy details on statutory directives, compliance requirements, in- 
formation needs, and the overall status of the environmental and 
health and safety compliance program for the Salt Repository 
Project at the Deaf Smith County Site, Texas. 


53216 (BMI/ONWI/C—293(1)) Documentation for 
Grants Equal to Tax model: Volume 1, Technical description. 
(Battelle Memorial Inst., Columbus, OH (USA). Office of 
Nuclear Waste Isolation). Jan 1986. Contract AC02- 
87CH10290. 65p. H. Order Number TI89000045/JAW. 

A computerized model, the Grants Equal to Tax (GETT) 
model, was developed to assist in evaluating the amount of federal 
grant monies that would go to state and local jurisdictions under 
the provisions outlined in the Nuclear Waste Policy Act of 1982. 
The GETT model is capable of forecasting the amount of tax liabil- 
ity associated with all property owned and all activities undertaken 
by the US Department of Energy (DOE) in site characterization 
and repository development. The GETT program is a user-friendly, 
menu-driven model developed using dBASE III{trademark}, a rela- 
tional data base management system. The data base for GETT con- 
sists primarily of eight separate dBASE III{trademark} files corre- 
sponding to each of the eight taxes levied by state and local juris- 
dictions on business property and activity. Additional smaller files 
help to control model inputs and reporting options. Volume 1 of 
the GETT model documentation is a technical description of the 
program and its capabilities providing (1) descriptions of the data 
management system and its procedures; (2) formulas for calculating 
taxes (illustrated with flow charts); (3) descriptions of tax data base 
variables for the Deaf Smith County, Texas, Richton Dome, Missis- 
sippi, and Davis Canyon, Utah, salt sites; and (4) data inputs for the 
GETT model. 10 refs., 18 figs., 3 tabs. 


53217 (BMI/ONWI/C—295) An evaluation of ground- 
water travel times in the Wolfcamp Formation using the 
CFEST-INV stochastic hydrology library. (Battelle Memorial 
Inst., Columbus, OH (USA). Office of Nuclear Waste Isola- 
tion; Brookhaven National Lab., Upton, NY (USA)). Mar 


1987. Contract AC02-87CH10290. 81p. H. Order Number 
T1I89000072/JAW. 
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Performance assessments of a nuclear waste repository must 
consider the hydrologic, thermal, mechanical, and geochemical en- 
vironments of a candidate site. Predictions of radionuclide transport 
requires estimating water movement as a function of pressure, tem- 
perature, and solute concentration. CFEST (Coupled Fluid, 
Energy, and Solute Transport, Gupta et al., 1987) is a finite-element 
based groundwater code that can be used to simultaneously solve 
the partial differential equations for pressure heads, solute tempera- 
ture, and solute concentration. The CFEST code has been designed 
to support site, repository, and waste package subsystem assess- 
ments. CFEST-INV is a stochastic hydrology software library that 
was developed to augment the CFEST technology in data process- 
ing; model calibration; performance prediction; error propagation; 
and data collection guidance. 18 refs., 9 figs., 4 tabs. 


53218 (BMI/ONWI/C—296) Facility rearrangement 
scoping study: Draft letter report. (Battelle Memorial Inst., 
Columbus, OH (USA). Office of Nuclear Waste Isolation; 
Fluor Technology, Inc., Irvine, CA (USA). Advanced 
Technology Div.). 17 Apr 1987. Contract AC02- 
87CH10290;A.C02-83WM46656. 65p. H. Order Number 
TI89000053/JAW. 

We assessed the feasibility of designing the salt repository 
layouts so that shafts, surface structures and facilities would be to- 
tally within the north-east (NE) and center-east (CE) (one square 
mile) sections of the 9 square mile Deaf Smith site. With the latest 
version of the SCP-Conceptual Design as the basis, rearrangement 
analyses were conducted for the surface and subsurface layouts. 
For the rearranged layouts that were workable, impact assessments, 
relative to the SCP-Conceptual Design, were performed. This 
study concluded that, on a qualitative basis, the salt repository sur- 
face facilities can be relocated to within the north-east and center- 
east sections of the site. A suitable subsurface layout can be de- 
signed to accommodate this rearrangement. The resultant surface 
rearrangement is depicted. The two study sections (NE and CE) 
are emphasized on this figure. For reference, the location of the 


surface facilities in the SCP-Conceptual Design is also shown. 11 
refs., 1 tab. 


53219 (BMI/ONWI/C—297) Laboratory testing of salt 
samples for water content/loss of weight on heating, thermal 
fracture, insoluble residue, and clay and bulk mineralogy: Re- 
vision 1. Owen, L.B.; Schwendiman, L. (Battelle Memorial 
Inst., Columbus, OH (USA). Office of Nuclear Waste Isola- 
tion; Stone and Webster Engineering Corp., Boston, MA 
(USA)). Jul 1987. Contract AC02-87CH10290. 266p. H. 
Order Number T1i89000068/JAW. 

This report presents the results of laboratory testing on salt 
samples from the Palo Duro Basin of the Texas Panhandle. Labora- 
tory specimens were tested to determine water content by loss of 
weight on heating, temperature of thermal fracture, the amount of 


insoluble residue, and clay and bulk mineralogy. 7 refs., 3 figs., 8 
tabs. 


53220 (BMI/ONWI/C—300) Postclosure performance 
assessment of the SCP [Site Characterization Plan] conceptu- 
al design for horizontal emplacement: Revision 1. (Battelle 
Memorial Inst., Columbus, OH (USA). Office of Nuclear 
Waste Isolation). Aug 1987. Contract AC02-87CH10290. 
20ip. H. Order Number TI89000048/JAW. 

This report is a preliminary postclosure performance assess- 
ment of the repository design specified in the Site Characterization 
Plan Conceptual Design Report (SCP-CDR) for horizontal em- 
placement of high-level nuclear waste. At the time that these analy- 
ses were done, horizontal emplacement was the preferred orienta- 
tion for the waste packages but vertical emplacement is now the 
reference design. This assessment consists of (1) a review of the 
regulatory requirements and strategy to demonstrate. compliance 
with these requirements, (2) an analysis of the performance of the 
total repository system, (3) an analysis of the thermomechanical be- 
havior of the repository, (4) an analysis of brine mobility in the re- 
pository, (5) an analysis of the waste package performance, (6) an 
analysis of the performance of seals, and (7) comments on the sensi- 
tivity of the various performance measures to uncertainties in the 
data and models. These are preliminary analyses and, in most cases, 
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involve bounding calculations of the repository behavior. They 
have several purposes including (1) assessing how well this concep- 
tual design “measures up” against requirements, (2) gaining experi- 
ence in implementing the performance assessment strategy and tools 
and thereby learning where improvements are needed, (3) helping 
to identify needed data, and (4) helping to indicate required design 
modifications. 26 refs., 40 figs., 20 tabs. 


53221 (BMI/ONWI/C—308) An exploratory shaft facili- 
ty in SALT: Draft shaft study plan. (Battelle Memorial Inst., 
Columbus, OH (USA). Office of Nuclear Waste Isolation; 
Golder Associates, Inc., Redmond, WA (USA)). Mar 1987. 
Contract AC02-87CH10290. 315p. H. Order Number 
T189000042/JAW. 

This draft Shaft Study Plan describes a program of testing 
and monitoring in the Exploratory Shafts of a candidate high-level 
nuclear waste repository site in Deaf Smith County, Texas. The 
purpose of the programs to assist with site characterization in sup- 
port of a determination of site suitability for development as a re- 
pository design and performance assessment evaluations. The pro- 
gram includes a variety of geological, geophysical, geomechanical, 
thermomechanical, and geohydrological testing and monitoring. 
The program is presented as a series of separate studies concerned 
with geological, geomechanical, and geohydrological site character- 
ization, and with evaluating the mechanical and hydrological re- 
sponse of the site to construction of the shafts. The various studies, 
and associated test or monitoring methods are shown. The proce- 
dure used in developing the test program has been to initially iden- 
tify the information necessary to satisfy (1) federal, state, and local 
requirements, and (2) repository program requirements. These in- 
formation requirements have then been assessed to determine which 
requirements can be addressed wholly or in significant part by 
monitoring and testing from within the shafts. Test methods have 
been identified to address specific information requirements. 67 
refs., 39 figs., 31 tabs. 


53222 (BMI/ONWI/C—313) Possible codes and meth- 
ods for use in the calculation of long-term annual doses. Furr, 
J.M.; Mayberry, J.J.; Waite, D.A. (Battelle Memorial Inst., 
Columbus, OH (USA). Office of Nuclear Waste Isolation). 
1988. Contract AC02-87CH10290. 33p. H. Order Number 
TI89000057/JAW. 

The ability to calculate long-term doses from a geological 
nuclear waste repository is an important aspect in assessing the per- 
formance of the repository. This paper examines three codes that 
could be used in the calculation of long-term doses. These codes 
are: PABLM, a computer code that computes accumulated radi- 
ation doses from radionuclides transported to aquatic and terrestrial 
pathways in the biosphere; DITTY, a computer code for calculat- 
ing population dose integrated over 10,000 years; and LIMCAL-S, 
a comprehensive stochastic food chain model for nuclear waste dis- 
posal concept assessment developed by Atomic Energy of Canada 
Limited for the Canadian Nuclear Fuel Waste Management Pro- 
gram. The necessary criteria needed in a good long-term dose code 
are as follows: (1) compatible with our systems model, (2) uses 
ICRP-26 and -30 dosimetric database, (3) can calculate annual and 
lifetime doses using a variable time interval, and (4) has the ability 
to run both deterministic and stochastic models. Since none of the 
codes examined has all of these capabilities, it will be necessary 
either to modify one of the existing codes or to develop a new 
long-term dose code. 12 refs., 2 figs., 1 tab. 


53223 (BMI/ONWI/C—314) Basic repository waste han- 
dling and packaging facility conceptual design: Draft. (Bat- 
telle Memorial Inst., Columbus, OH (USA). Office of Nu- 
clear Waste Isolation; Stearns Catalytic Corp., Denver, CO 
(USA)). 1985. Contract AC02-87CH10290. 179p. H. Order 
Number T189000065/JAW. 

This report presents the conceptual design for a surface fa- 
cility capable of receiving and processing high-level nuclear waste 
for terminal storage in a mined repository in salt. Design param- 
eters, provided by the Office of Nuclear Waste Isolation, include a 
repository capacity of 72,000 metric tons of heavy metal. Waste 
form to be received consists of spent fuel elements and boxed spent 
fuel pins, to be disassembled and packed into long-lived waste pack- 
ages; canisters of commercial and defense high-level waste, inserted 
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into the waste packages without disassembly; and transuranic waste, 
which requires no further packaging before burial. Activities within 
the facility cover receipt of waste by rail or truck, inspection, 
cleaning, decontamination, and unloading; waste from segregation 
to the appropriate hot cell or handling area; disassembly and pack- 
aging, overpacking, or palletizing; and loading onto the waste shaft 
hoist in transfer casks manipulated by overhead bridge cranes. The 
building’s ground-floor design encompasses 18,795 m? (202,200 ft?). 
Support systems include separate ventilation systems for the various 
functional areas with high-efficiency filtration, which provides the 
major engineered safeguard for containment of radioactive materi- 
als. The total life-cycle cost of the handling and packaging facility, 
if located in the Palo Duro Basin, is estimated at $1246 million. 10 
refs., 31 figs., 10 tabs. 


53224 (CEA-CONF—9393) French industrial plants for 
nuclear waste vitrification. Sombret, C. (CEA Centre 
d'Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette (France). 
Inst. de Recherche Technologique et de Developpement In- 
dustriel (IRDI)). 1987. 18p. (In French). (CONF-8709357— 
). NTIS (US Sales Only), PC A03/MF AO1. Order Number 
DE88754924/JAW. 

From French-Soviet collaboration meeting in the field of re- 
processing; Moscow, USSR (15 Sep 1987). 

The different phases for the development of an industrial 
plant are reviewed: selection of a technique (function of capacity, 
wastes, remote handling, preliminary tests, prototype realization 
and testing, plant construction and personnel training). Then the 
Marcoule vitrification plant is described. Soon the two vitrification 
plants of La Hague will treat active waste. Evolution of the process 
is examined. 


53225 (CEA-CONF—9394) Per*ormance and develop- 
ment of the French continuous process of vitrification. Jouan, 
A.; Ladirat, C.; Moncouyoux, J.P. (CEA Centre d’Etudes 
Nucleaires de Saclay, 91 - Gif-sur-Yvette (France). Inst. de 
Recherche Technologique et de Developpement Industriel 
(IRDI)). 1987. 17p. (in French). (CONF-8709357—). NTIS 
(US Sales Only), PC A03/MF AOl. Order Number 
DE88754925/JAW. 

From French-Soviet collaboration meeting in the field of re- 
processing; Moscow, USSR (15 Sep 1987). 

Capacity increase for evaporation of solutions and glass fab- 
rication is examined. Quality control of the final product is studied: 
chemical composition, temperature etc. Studies of containers for di- 
mensions (before and after glass casting), stress produced by glass, 
lid welding, contamination and impact test are reported. 


53226 (CEA-CONF—9426) Waste conditioning for a ra- 
dionuclide extraction workshop. Bourdinaud, P. (CEA 
Centre d'Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette 
(France)). 1987. 33p. (In French). (CONF-8709358—). 
NTIS (US Sales Only), PC A03/MF AO1. Order Number 
DE88754928/JAW. 

From EEC working group meeting on hot labs and remote 
handling; Ispra, Italy (23 Sep 1987). 

The operation process for waste conditioning in a molybde- 
num 99 extraction workshop is given in this paper. 


53227 (CONF-880839—3) Deterministic sensitivity and 
uncertainty analysis for large-scale computer models. Worley, 
B.A.; Pin, F.G.; Oblow, E.M.; Maerker, R.E.; Horwedel, 
J.E.; Wright, R.Q. (Oak Ridge National Lab., TN (USA)). 
1988. Contract AC05-840R21400. 22p. NTIS, PC A03/MF 
AO1. Order Number DE88016785/JAW. 

From Annual DOE low-level waste management confer- 
ence; Denver, CO, USA (30 Aug 1988). 

This paper presents a comprehensive approach to sensitivity 
and uncertainty analysis of large-scale computer models that is ana- 
lytic (deterministic) in principle and that is firmly based on the 
model equations. The theory and application of two systems based 
upon computer calculus, GRESS and ADGEN, are discussed rela- 
tive to their role in calculating model derivatives and sensitivities 
without a prohibitive initial manpower investment. Storage and 
computational requirements for these two systems are compared for 
a gradient-enhanced version of the PRESTO-II computer model. A 
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Deterministic Uncertainty Analysis (DUA) method that retains the 
characteristics of analytically computing result uncertainties based 
upon parameter probability distributions is then introduced and re- 
sults from recent studies are shown. 29 refs., 4 figs., 1 tab. 


53228 (CONF-881063—1) Recent advances in centrifugal 
contactor design. Leonard, R.A. (Argonne National Lab., IL 
(USA)). 1988. Contract W-31109-ENG-38. 16p. NTIS, PC 
A03/MF A01; 1; GPO Dep. Order Number DE88010003/ 
JAW. 

From 5. symposium on separation science and technology; 
Knoxville, TN, USA (26 Oct 1988). 

Advances are being made in the design of the Argonne cen- 
trifugal contactor for solvent extraction. These contactors are being 
built, tested, and used to implement the TRUEX process for the 
cleanup of nuclear waste liquids. These advances include 1) using 
off-the-shelf, face-mounted motors; 2) modifying the contactor so 
that relatively volatile solvents can be used; 3) adding a high-level 
liquid detector that can be used to alert the plant operator of proc- 
ess upsets; 4 ) providing secondary feed ports; 5) optimizing sup- 
port frame design; 6) devising a linear design with external inter- 
stage lines so that stages can be allocated as needed for extraction, 
scrub, strip, and solvent cleanup operations; and 7) developing fea- 
tures that facilitate contactor operation in remote facilities. 


53229 (CONF-8809116—1) An improved ion exchange 
method for treatment of slightly contaminated waste waters. 
Collins, E.D.; Begovich, J.M.; Brown, C.H.; Campbell, 
D.O.; Lasher, L.C.; Morris, M.I.; Robinson, S.M.; Scott, 
C.B. (Oak Ridge National Lab., TN (USA)). 1988. Contract 
AC05-840R21400. 16p. NTIS, PC A03. Order Number 
DE88015543/JAW. 

From International Atomic Energy Agency research coordi- 
nation meeting on use of inorganic sorbents for liquid waste treat- 
ment and backfill for underground repositories; Mol, Belgium (5 
Sep 1988). 

An improved method is being developed for the treatment of 
wastewaters that contain predominantly calcium, sodium, and mag- 
nesium bicarbonates and are slightly contaminated with °°Sr and 
187Cs. The process decontaminates the water sufficiently for release 
to the environment while concentrating the radioactive materials 
into a hazardous waste form that can be safely stored with mini- 
mum surveillance. The water is passed through a series of columns 
containing a natural chabazite type of zeolite. The loaded zeolite in 
discharged columns is dewatered and transferred to a disposal con- 
tainer. Excellent results have been obtained in both partial and full- 


scale tests. The process is simple, reliable, and economical. 8 refs., 4 
figs., 5 tabs. 


53230 (DOE/CH/46656—04) Applicability of gassy mine 
regulations: Engineering study report. (Fluor Technology, 
Inc., Irvine, CA (USA)). Aug 1987. Contract AC02- 
87CH10290;AC02-83WM46656. 85p. (BMI/ONWI/C—42). 
H. Order Number T188011641/JAW. 

This study reviewed three bodies of current Mine Safety and 
Health Administration (MSHA) gassy mine regulations, to address 
whether the Code of Federal Regulations (CFR) Title 30, Part 57 
Safety and Health’ Standards - Metal and Nonmetal Underground 
Mines, Section 21-Gassy Mines, or Parts 75 Mandatory Safety 
Standards - Underground Coal Mines, and Part 77 Mandatory 
Safety Standards - Surface Coal Mines and Surface Work Areas of 
Underground Coal Mines, are more applicable to a subsurface re- 
pository design. Part 57.21 is determined to be most applicable. 
There are, however, three sections in Parts 75 and 77 which ad- 
dress certain applicable items in greater detail and, therefore, will 
provide a more conservative design approach in these areas than 
Part 57.21, and should be incorporated into the basis for design. 
Study work also revealed that proposed CFR Title 30, Part 58 
Mine Safety and Health - Metal and Nonmetal Standards, will have 


to be considered during design work if and when these have been 
promulgated. 9 refs., 1 fig., 1 tab. 









ERA-13/23 / 7318 


53231 (DOE/DP—0058) Defense Waste and Transporta- 
tion Management (DWTM): Primer. (USDOE Assistant Sec- 
retary for Defense Programs, Washington, DC. Office of 
Defense Waste and Transportation Management). Aug 1988. 
47p. NTIS, PC A03/MF AO; 1; GPO Dep. Order Number 
DE88016978/JAW. 


The US Department of Energy's (DOE's) Office of Defense 
Waste and Transportation Management (DWTM) manages defense 
waste in support of defense nuclear materials production. DWTM 
oversees the processing, transportation, and storage of defense 
waste and the development of technology for disposal and environ- 
mental restoration activities for all Defense Programs (DP) facili- 
ties. This Primer introduces the interested reader to DWTM's 
major activities. 


53232 (DOE/NE—0090) Summary of expenditures of re- 
bates from the DOE low-level radioactive waste surcharge 
escrow account for calendar year 1987: Report to Congress in 
response to Public Law 99-240. (USDOE Assistant Secretary 
for Nuclear Energy, Washington, DC). Jun 1988. 24p. 


NTIS, PC A03/MF A0Ol. Order Number DE88016372/ 
JAW. 


This report is submitted to Congress. It summarizes the ex- 
penditures made by States and compact regions of funds rebated by 
DOE from the Surcharge Escrow Account created by the Act, and 
to assess the compliance of each State and compact region with the 
limitations on such expenditure. States with operating disposal sites 
("sited States’) may collect a surcharge on disposal of low-level 
(compact regions currently without disposal sites) and nonmember 
States to transfer on a monthly basis 25 percent of the surcharges 
collected for deposit into a Surcharge Escrow Account adminis- 
tered by DOE. DOE, in turn, is required to transfer these funds, 
and interest which has accrued, back to the non-sited compacts and 
nonmember States which have compiled with milestones set forth 
in the Act for development of new disposal sites. 


53233 (DOE/RL—88-11) Registration of Hanford Site 
Class V underground injection wells. (Westinghouse Hanford 
Co., Richland, WA (USA)). May 1988. Contract AC06- 
87RL10930. 322p. NTIS, PC Al4. Order Number 
DE88015617/JAW. ina 

This document was requested by the Washington State De- 
partment of Ecology. Based on the State Underground Injection 
Control Program, as described in the Washington Administrative 
Code, French drains and reverse wells are being registered as Class 
V wells. Information on out-of-service French drains, out-of-service 
reverse wells, and out-of-service cribs that are deeper than their 
largest surface dimension is also provided. The data for this submit- 
tal were taken from the Waste Information Database System 
(WIDS) and the Hanford Environmental Compliance Record 
(HECR) database. The current definition used in WIDS for an "in- 
active facility” is one that either no longer receives waste or plans 
to in the future. The facilities listed in WIDS as inactive have all 
been listed as “out-of-service.” Information concerning the deacti- 
vation method for a facility is included when such information is 
available. The French drains registered in this submittal are based 
on the information available at the present time. Additional French 


drains may be registered on a periodic basis as the drains are identi- 
fied. 


53234 (DOE/RL—88-19) Information on Hanford site 
cribs and septic systems. (Westinghouse Hanford Co., Rich- 
land, WA (USA)). May 1988. Contract AC06-87RL10930. 
316p. NTIS, PC A14/MF AOl; 1; GPO Dep. Order 
Number DE88015613/JAW. 


This document provides information on septic systems with 
a design capacity of greater than 14,500 gal/d and cribs submitted 
as requested by the Washington State Department of Ecology. 
Data for this submittal were taken from the Waste Information Da- 
tabase System (WIDS) and the Hanford Environmental Compliance 
Record (HECR) database. The current definition used in WIDS for 
an "inactive facility’! is one that either no longer receives waste or 
plans to in the future. Information concerning the deactivation 
method for a facility is included when such information is available. 
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53235 (DP-MS—88-90) Pilot scale studies in treating a 
simulated low-level radioactive waste. Georgeton, G.K.; 
Siler, J.L. (Du Pont de Nemours (E.I.) and Co., Aiken, SC 
(USA). Savannah River Plant). 1988. Contract AC09- 
76SR00001. 17p. (CONF-880850—10). NTIS, PC A03/MF 
A01; 1; GPO Dep. Order Number DE88015686/JAW. 

From American Institute of Chemical Engineers summer na- 
tional meeting; Denver, CO, USA (21 Aug 1988). 

The Effluent Treatment Facility (ETF) at the Savannah 
River Plant (SRP) will be used to treat low level radioactive 
wastewater from the chemical separations areas. The wastewater 
will contain trace quantities of organic compounds, and minute 
quantities of radionuclides. Storm water runoff and any contaminat- 
ed cooling water will also be combined for treatment, and will add 
additional dissolved and suspended solids to the wastewater. The 
ETF will replace treatment and will begin operation in November 
1988. The ETF process will consist of a series of unit operations 
that will remove the suspended particles, organics, heavy metals, 
and dissolved radioactive and nonradioactive salts. An average of 
165 gal/min will be treated to concentrate the waste volume to ap- 
proximately 1.2 gal/min. Water removed from the waste stream 
will be in compliance with all applicable state and federal environ- 
mental regulations, and will be discharged directly into a permitted 
outfall located on the plant site. The remaining waste material is to 
be further concentrated by evaporation and then solidified in a 
cement matrix and disposed in concrete vaults on-site. Other solid 
waste that will be generated (e.g. spent activated carbon) will be 


disposed in the SRP low level waste burial facility. 5 refs., 4 figs., 2 
tabs. 


53236 (DP-MS—88-116) Defense Waste Processing Fa- 
cility  Nitrite-Destruction Precipitate Hydrolysis Process. 
Marek, J.C.; Eibling, R.E.; Jacobs, R.A.; Randall, C.T. (Sa- 
vannah River Lab., Aiken, SC (USA)). 1988. Contract 
AC09-76SR00001. 15p. (CONF-880850—12). NTIS, PC 
A03/MF AO1. Order Number DE88016680/JAW. 

From American Institute of Chemical Engineers summer na- 
tional meeting; Denver, CO, USA (21 Aug 1988). 

Removing aromatic carbon from an aqueous slurry of 
cesium ‘*” and other alkali tetraphenylborate precipitates will be an 
important step in preparing high level waste for vitrification in the 
Savannah River Plant’s Defense Waste Processing Facility 
(DWPF). The tetraphenylborates will be hydrolyzed with formic 
acid and copper (II) catalyst to form primarily benzene and boric 
acid. The precipitate slurry will contain nitrite ion at concentrations 
ranging from about 0.05{endash}0.2 M. High-boiling side products 
(diphenylamine, terphenyl), which reduce the removal of aromatic 
carbon, are formed during hydrolysis at these levels of nitrate. To 
achieve aromatic carbon removals of over 90%, a two-stage proc- 
ess was developed. Nitrite in the precipitate feed will be converted 
to nitrous oxide (N20) with hydroxylamine nitrate (HAN) as the 
precipitate slurry is fed into the reactor. After the feed to the reac- 
tor is complete, the reactor contents will be heated to boiling 
({approximately}101{degree}C) for five hours to complete the hy- 
drolysis reactions. Engineering data and hazards prevention are 
presented for the DWPF Nitrite-Destruction Precipitate Hydrolysis 
Process. 5 refs., 4 figs. 


53237 (DP-MS—88-126) Shop completion of melter 
vessel assembly No. 1 for the Defense Waste Processing Fa- 
cility at Savannah River Plant. Parsons, B.K. (Du Pont de 
Nemours (E.I.) and Co., Aiken, SC (USA). Savannah River 
Plant; Bechtel National, Inc., Aiken, SC (USA)). 1988. Con- 
tract AC09-76SR00001. 5p. (CONF-880903—24). NTIS, PC 
A02. Order Number DE88016522/JAW. 

From Spectrum ‘88: international topical meeting on nuclear 
and hazardous waste management; Pasco, WA, USA (11 Sep 1988). 

The Defense Waste Processing Facility (DWPF) is currently 
under construction at Savannah River Plant (SRP) near Aiken, 
South Carolina. The facility will take high level waste accumulated 
from thirty years of special nuclear materials processing and reduce 
it to a vitrified inert form suitable for disposal in a geologic reposi- 


tory. This paper covers the shop completion of the melter vessel 
assembly. 5 figs. 
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53238 (DP-MS—88-128) Fabrication of remote steam 
atomized scrubbers for DDWPF [Defense Waste Processing 
Facility] off-gas system. Nielsen, M.G.; Lafferty, J.D. (Bech- 
tel Corp., San Francisco, CA (USA); Lawrence Pumps, 
Inc., MA (USA)). 1988. Contract AC09-76SR00001. 8p. 
(CONF-880903—23). NTIS, PC A02/MF A0Ol; 1; GPO 
Dep. Order Number DE88016521/JAW.. 

From Spectrum ‘88: international topical meeting on nuclear 
and hazardous waste management; Pasco, WA, USA (11 Sep 1988). 

The Defense Waste Processing Facility (DWPF) is being 
constructed for the purpose of processing high-level waste from 
liquid sludge to a vitrified borosilicate glass. In the operation of 
continuous slurry-fed melters, off-gas aerosols are created by en- 
trainment of feed slurried and the vaporization of volatile species 
from the molten glass mixture. It is necessary to decontaminate 
these aerosols in order to minimize discharge of airborne radionu- 
clide particulates. A Steam Atomized Scrubber (SAS) has been de- 
veloped for DWPF which utilizes a patented Hydro-Sonic System 
gas scrubbing method. The Hydro-Sonic System utilizes a steam as- 
pirating-type venturi scrubber that requires very precise fabrication 
tolerances in order to obtain acceptable decontamination factors. In 
addition to the process-related tolerances, precision mounting and 
nozzle tolerances are required for remote service at DWPF. 


53239 (DP-MS—88-129) Remote crane control tech- 
niques and closed circuit television for the US Deparment of 
Energy, Defense Waste Processing Facility. DaSilva, D.A. 
(Savannah River Lab., Aiken, SC (USA)). 1988. Contract 
AC09-76SR00001. 4p. (CONF-880903—30). NTIS, PC 
A02/MF AO1. Order Number DE88016725/JAW. 

From Spectrum ‘88: international topical meeting on nuclear 
and hazardous waste management; Pasco, WA, USA (11 Sep 1988). 

The Defense Waste Processing Facility (DWPF) located at 
the Savannah River Plant (SRP), South Carolina is a nuclear waste 
facility being built to vitrify and containerize high level radioactive 
waste product. DWPF has a unique requirement for an unmanned 
crane system to install and replace equipment in the high humidity, 
high radiation and harsh chemical environment of permanently in- 
accessible processing cells. A radio control system is provided to 
control a 117 ton capacity bridge crane that is equipped with vari- 
ous power tools for remote handling of crane replaceable and main- 
tained equipment. High resolution black and white Closed Circuit 
Television (CCTV) assemblies mounted on the crane and on the 
walls of the various processing cells are provided for viewing the 
equipment during normal operations and maintenance. 


53240 (DP-MS—88-130) Use of CADD [Computer Aided 
Drafting and Design] in a construction setting. Ketcham, 
D.L. (Du Pont de Nemours (E.I.) and Co., Aiken, SC 
(USA). Savannah River Plant; Bechtel National, Inc., 
Aiken, SC (USA)). 1988. Contract AC09-76SRO00001. 4p. 
(CONF-880903—22). NTIS, PC A02. Order Number 
DE88016520/JAW. 


From Spectrum ‘88: international topical meeting on nuclear 
and hazardous waste management; Pasco, WA, USA (11 Sep 1988). 

At the outset of the design for the Defense Waste Processing 
Facility (DWPF) it was determined to complete over 70 percent of 
the more than 7000 drawings on a Computer Aided Drafting and 
Design (CADD) system. This ambitious goal required the develop- 
ment of an integrated data base for plant design software systems to 
service a multi-discipline, engineering and management environ- 
ment for the complex one-of-a-kind mega project. The implementa- 
tion involved extensive training, special accounting and security 
provisions to meet QA requirements. It was found to be effective to 
train engineers as well as operators so that technical personnel 
could have direct access to the drawing files. This was particularly 
useful when designing and laying out close tolerance equipment in 
remotely maintained cells where clearances are critical. It was also 
beneficial to have the terminals located in the same areas as the en- 
gineering staff. Background drawings were maintained by one disci- 
pline and used as a reference file by the other disciplines. This re- 
duced the chances of interferences and insured that the latest revi- 
sions were in use. 2 figs. 
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53241 (DP-MS—88-163) Challenging applications for hy- 
drated and chemically reacted ceramics. Langton, C.A. (Sa- 
vannah River Lab., Aiken, SC (USA)). 1 Aug 1988. Con- 
tract AC09-76SR00001. 13p. (CONF-8807102—1). NTIS, 
PC A03/MF AO1. Order Number DE88015397/JAW. 

From Australian Ceramic Society meeting; Sydney, Austra- 
lia (12 Jul 1988). 

Approximately 400 {times} 10° liters of low-level alkaline 
salt solution will be treated at the Savannah River Plant (SRP) De- 
fense Waste Processing Facility (DWPF) prior to disposal in con- 
crete vaults at SRP. Treatment involves removal of Cs* and Sr*? 
followed by solidification and stabilization of potential contaminants 
in saltstone, a hydrated ceramic waste form. Chromium, techneti- 
um, and nitrate releases from saltstone can be significantly reduced 
by substituting hydraulic blast furnace slag for portland cement in 
the formulation designs. Slag-based mixes are also compatible with 
Class F fly ash used in saltstone as a functional extender to control 
heat of hydration and reduce permeability. (Class F fly ash is also 
locally available at SRP.)-A monolithic waste form is produced by 
the hydration of the slag and fly ash. Soluble ion release (NO3/sup 
{minus}/) is controlled by the saltstone microstructure. Chromium 
and technetium are less leachable from slag mixes compared to 
cement-based waste forms because these species are chemically re- 
duced to a lower valence state by ferrous iron in the slag and preci- 
pitated as relatively insoluble phases, such as CR(OH)s and TcOk. 5 
refs., 4 figs., 4 tabs. 


53242 (DP-MS—88-180) Technical and process highlights 
for the Defense Waste Processing Facility. Elder, H.H.; 
McIntosh, D.L.; Papouchado, L.M. (Du Pont de Nemours 
(E.1.) and Co., Aiken, SC (USA). Savannah River Plant; Du 
Pont de Nemours (E.I.) and Co., Aiken, SC (USA). Savan- 
nah River Lab.). 1988. Contract AC09-76SRO00001. 15p. 
(CONF-880903—31). NTIS, PC A03/MF AOl. Order 
Number DE88017384/JAW. 

From Spectrum ‘88: international topical meeting on nuclear 
and hazardous waste management; Pasco, WA, USA (11 Sep 1988). 

The Savannah River Plant has been operating a nuclear fuel 
cycle since the early 1950's. Fuel and target elements are fabricated 
and irradiated to produce nuclear materials. After removal from the 
reactors, the fuel elements are processed to extract the products, 
and the waste is stored. During the thirty-plus years of operation, 
about 32 million gallons of high level radioactive waste has accu- 
mulated. The Defense Waste Processing Facility (DWPF), under 
construction at Savannah River, will process this waste into a boro- 
silicate glass for long-term geologic disposal. The construction of 
the DWPF is about 84% complete; this paper will describe the 
status of the project, including design demonstrations, emphasizing 
the melter system. 8 figs. 


53243 (DPST—86-629) Conceptual design of a small- 
scale plutonium recovery incinerator. Crawford, W.F. (Du 
Pont de Nemours (E.I.) and Co., Aiken, SC (USA). Savan- 
nah River Lab.). 25 Aug 1986. Contract AC09-76SR00001. 


— PC A03/MF AO1. Order Number DE88017386/ 
AW. 


A conceptional design study of a small scale incinerator for 
the plutonium production areas has been completed. This glovebox- 
enclosed incinerator would use pyrohydrolysis to allow recovery of 
plutonium from highly contaminated combustible waste. The 
system consists of a primary and secondary chamber and an off-gas 
system. Initial sizing and specification were completed using com- 
puter models, including pyrolysis and hydropyrolysis models. These 
models were verified by test runs on a TGA furnace. Reasonably 
good agreement was obtained between the predicted and observed 
reaction rates. One potential layout indicated the process would fit 
in a 6-2/3 by 4-1/3 by 7 foot glovebox. The cost of building a pro- 
totype is estimated at $300,000. If two machines were built, they 
could allow recovery of between 3 and 10 kilograms of plutonium 
per year and reduce waste volume by 2000 cubic feet per year. A 
small scale, plutonium recovery incinerator in the production areas 


appears both economically and technically feasible. 11 refs., 14 figs., 
2 tabs. 
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53244 (DPST—86-717) Measurement of oxygen content 
of DWPF glass: A response to questions from the NRC. Jant- 
zen, C.M. (Savannah River Lab., Aiken, SC (USA)). 14 Oct 
1986. Contract AC09-76SR00001. 7p. NTIS, PC A02/MF 
A01. Order Number DE88016052/JAW. 

The Nuclear Regulatory Commission comments on the 
Waste Acceptance Preliminary Specification 1.1.2 (Chemical Com- 
position During Production) questioned the exclusion of oxygen 
from analysis of the chemical composition of DWPF glass. They 
reasoned that the oxygen content is a measure of glass redox and 
thus could be important in predicting release of redox sensitive ra- 
dionuclides in repository environments. The oxygen content does 
not need to be measured for the following reasons: dissolution of 
redox sensitive radionuclides from the glass will be controlled by 
groundwater redox, not glass redox; oxygen analyses are not accu- 
rate enough to be used to determine glass redox. 12 refs., 1 tab. 


53245 (DPST—87-225) NNWSI [Nevada Nuclear Waste 
Storage Investigation] strategy for repository licensing. Plo- 
dinec, M.J. (Savannah River Lab., Aiken, SC (USA)). 16 
Jan 1987. Contract AC09-76SR00001. Sp. NTIS, PC A02/ 
MF AO1. Order Number DE88017209/JAW. 

The Nevada Nuclear Waste Storage Investigation (NNWSI) 
has developed a strategy to license a nuclear waste repository in 
tuff. This strategy, which is currently circulating in draft form 
within the Department of Energy's Office of Civilian Radioactive 
Waste Management, has important implications for DWPF waste 
form qualification activities, design of the DWPF process, and 
DWPF operations. In this report, the strategy and its implications 
for the DWPF are presented. 2 refs. 


53246 (DPST—87-287) 774-A research melter operation. 
Carter, J.T. (Savannah River Lab., Aiken, SC (USA)). 9 
Feb 1987. Contract AC09-76SR00001. 14p. NTIS, PC A03/ 
MF AOl1. Order Number DE89000011/JAW. 

During the period 11/18 to 12/5/86 the 774-A research 
melter was operated for six runs of ten to twelve hours each. The 
purpose of the test was two fold. First, to determine the ability to 
create DWPF chemical conditions, especially plenum redox condi- 
tions in the research melter. Second, to determine the effect of 
melter feed alkali content on melt resistance. No conclusions can be 
drawn about the alkali content--melt resistance relationship, but the 
test demonstrated the ability to match DWPF conditions. The re- 
search melter can be utilized in the following areas: determining 
relative melt rate differences; studying melter plenum reaction 
(combustion) kinetics where a controlled oxygen content is desired; 
and determining the effects of variations in feed composition on 
melter and off gas behavior. 3 refs., 4 figs., 4 tabs. 


53247 (DPST—87-289) Devitrification of scale melter 
glass in drain valve test stand. Jantzen, C.M. (Savannah 
River Lab., Aiken, SC (USA)). 11 Feb 1987. Contract 
AC09-76SR00001. 9p. NTIS, PC A02/MF AOl. Order 
Number DE88016056/JAW. 

Molten glass in the drain valve test stand was accidentally 
cooled twice before the drain valve could be tested. The glass was 
sampled prior to operation of the drain valve to determine if the 
cooling had caused sufficient crystallization to plug the valve. The 
correlation of the known time-temperature-transformation (TTT) 
curves with the thermal history of the glass suggested that incipient 
crystallization of acmite should have occurred. Characterization of 
the glass indicated the following: Limited quantities of poorly 
formed acmite crystals were found, which suggested that crystalli- 
zation had just begun; the small size of the acmite crystals suggest- 
ed that the crystals would redissolve as the melt temperature was 
increased and/or be swept out of the drain valve with the molten 
glass; the drain valve test could proceed without pluggage due to 
crystallization. 6 refs., 4 figs., 1 tab. 


53248 (DPST—87-310) Prototype DWPF drain valve 
temperature profiles. Glascock, J. (Savannah River Lab., 
Aiken, SC (USA)). 26 Feb 1987. Contract ACO09- 


76SRO00001. 12p. NTIS, PC A03/MF A0Ol1. Order Number 
DE89000013/JAW. 
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A prototype of the DWPF melter drain valve is being tested 
at TNX to verify its mechanical functionality and to optimize pro- 
cedures for operation. Before testing the valve with molten glass, 
extensive experiments were performed to determine the optimum 
controller setpoints for maintaining the inner core of the valve at a 
uniform temperature of 950-1100{degree}C. The tests show a large 
error in the readings of the radially mounted thermocouples as op- 
posed to those of thermocouples that were mounted axially. The 
temperatures of the inner core of the drain valve in Zones 4 and 5 
are not accurately determined by the present thermocouple ar- 
rangement. This situation is not irresolvable, since these tempera- 
tures can be estimated from the experimental data; however, a 
design change in the thermocouple placement for the DWPF drain 
valve would decrease the chance of burning out a heater due to in- 
accurate readings. The testing also revealed a cold spot at the junc- 
tion of Zones 4 and 5. Additional insulation will be installed in this 
area, and further testing will be done to determine its effect on the 
temperature profile. 13 figs. 


53249 (DPST—87-344) Hot spot in the sludge of Tank 
39-H. (Savannah River Lab., Aiken, SC (USA)). 17 Mar 
1987. Contract AC09-76SR00001. 15p. NTIS, PC A603. 
Order Number DE89000009/JAW. 

Waste Management Technology has requested SRL assist- 
ance in dealing with the hot spot problem. Technical standards and 
methods of reducing hot spot temperatures are being reviewed. A 
heat transfer model was run to examine the history and predicted 
future of Tank 39. Operating data from the tank were examined in 
order to explain the rapid temperature increase. It is found that: (1) 
The model predicted that the operating limit temperature would be 
exceeded in a third consecutive fill cycle of Tank 39. The third 
cycle was started in September, 1986. (2) The administrative limit 
for heat generation of 3 million Btu/hr in the tank was not exceed- 
ed. Heat generation remained below 2.4 million Btu/hr in 1/87. (3) 
Side and bottom tank temperatures remained at safe levels. The 
maximum side and bottom temperatures were 60 and 94{degree}C, 
respectively. Since waste never boiled against the tank interior, the 
intent of the technical standard on waste temperature was never 
violated. (4) Tank 39 temperatures should decline at the rate of 2-- 
3{degree}C/month initially if the tank is left to rest undisturbed. 


53250 (DPST—87-357) Additional washing of precipitate 
from in-tank precipitation process. Fowler, J.R. (Savannah 
River Lab., Aiken, SC (USA)). 4 May 1987. Contract 
AC09-76SR00001. 23p. NTIS, PC A03/MF AOl. Order 
Number DE88016064/JAW. 

Laboratory tests have shown that washed tetraphenylborate 
precipitate slurries can cause pitting of carbon steel. Based on the 
projected nominal concentrations of aggressive anions in washed 
precipitate, the Savannah River Laboratory recommended in No- 
vember 1986 to use sodium nitrite additions to Tank 48H to control 
pitting of the carbon steel processing and storage tanks. Additions 
would be based on insuring a minimum nitrite concentration of 
about 0.2 M at the end of washing. Subsequent radiolysis of nitrate 
during storage could result in a nitrite concentration in the feed to 
the Salt Processing Cell (SPC) of nearly 0.3 M. The purpose of this 
report is to detail the feasibility and benefits of additional washing 
of the product precipitate from In-tank Precipitation operations. 6 
refs., 1 fig., 11 tabs. 


53251 (DPST—87-373) Lack of slag formation in the 
scale glass melter. (Savannah River Lab., Aiken, SC 
(USA)). 1 Apr 1987. Contract AC09-76SR00001. 8p. NTIS, 
PC A02/MF AO1. Order Number DE88017178/JAW. 
Between 1977 and 1981 vitrification tests at Battelle-Pacific 
Northwest Laboratory (PNL) and at Savannah River Laboratory’s 
(SRL) Engineering Test Facility produced large amounts of insolu- 
ble crystalline phases. The insoluble constitutents were primarily 
iron spinels which settled to the floor of the melter and formed a 
viscous layer, commonly referred to as slag. Slag formation in glass 
melters is undesirable because both melting and discharging glass 
becomes difficult. Glass from the 5th compaign of the Scale Glass 
Melter (SGM-5) was sampled from close to the bottom of the 
melter and analyzed for spinel formation. The following conclu- 
sions were drawn: Insoluble spinel had not crystallized in the 168 
waste glass sampled. Slag formation had not occurred near the 
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melter bottom. Better control of the sample depth is needed. In par- 
ticular, effort should be made to be certain that samples are being 
taken within 1” to 8” of the melter bottom. 10 refs., 2 figs., 1 tab. 


53252 (DPST—87-401) Drain valve test stand {endash} 
strip heater failure tests. Glascock, J. (Savannah River Lab., 
Aiken, SC (USA)). 16 Apr _ 1987.. Contract ACO09- 
76SRO00001. 13p. NTIS, PC A03/MF AOl. Order Number 
DE88016050/JAW. 

The DWPF melter will be equipped with a drain valve for 
draining glass through the bottom of the meiter at the end of its life 
or, in the event of a process upset where normal pouring cannot be 
accomplished. A prototype of the DWPF melter drain valve has 
been fabricated and installed in a test stand at the Equipment Test 
Facility. The first two experimental runs of the Drain Valve Test 
Stand verified that the drain valve is mechanically operable under 
normal process conditions. The third campaign consisted of a series 
of tests to determine the operability of the drain valve in the event 
of a failure of one of the five strip heaters, either before or during 
drain valve operation. It was concluded from the results of the tests 
that glass can still be drained through the drain valve if the Zone 1 
heater fails; however, if any of the other four heaters fail, the valve 
will be inoperable. The tests also revealed that once glass flow has 
been initiated, it cannot be stopped by turning off the strip heaters, 
but must be interrupted mechanically. 5 figs., 11 tabs. 


53253 (DPST—87-432) DWPF cold testing activities for 
waste form compliance. Plodinec, M.J. (Savannah River 
Lab., Aiken, SC (USA)). 7 May 1987. Contract ACO09- 
76SRO00001. 4p. NTIS, PC A02/MF A0Ol. Order Number 
DE88016048/JAW. 

The Waste Form Compliance Plan for the DWPF identifies 
several activities that SRP-DWPF will perform during their ex- 
tended Integrated Cold Run period. In this report, those activities 
are detailed so that they can be included in planning for this period. 
Seven activities should be included in planning for the Integrated 
Cold Runs: demonstration of the correlation between the melter 
feed composition and the glass composition; demonstration of con- 
trol of glass release properties by control of the feed composition; 
demonstration of the use of the DWPF glass sampler; verification 
of the glass surface and interior temperatures during and after pour- 
ing; confirmation of the optimal weld parameters with the DWPF 
welder; demonstration of a leaktight temporary seal under produc- 
tion conditions; and demonstration of the ability to measure free 
volume. 3 refs. 


53254 (DPST—87-575) Product consistency test (PCT) 
for DWPF glass: Part 1, Test development and protocol. Jant- 
zen, C.M.; Bibler, N.E. (Savannah River Lab., Aiken, SC 
(USA)). 30 Jul 1987. Contract AC09-76SR00001. 153p. 
NTIS, PC A0O8/MF AOl. Order Number DE88016055/ 
JAW. 


A durability test, designated the Product Consistency Test 
(PCT), has been developed for DWPF glass in order to meet the 
requirements of the Waste Acceptance Preliminary Specifications 
(WAPS). The test is designed to provide confirmation of the con- 
sistency of DWPF glass. The following were considered: sensitivity 
of the test to glass composition and homogeneity; time necessary to 
demonstrate product quality; ease of sample preparation for radio- 
active glass; ease of test procedure for remote operation; precision 
of the test results; acceptance by waste from developers and reposi- 
tory projects; The following conclusions were derived. The PCT 
test is sensitive to glass composition and to glass homogeneity; A 7- 
day test duration is adequate and gives good reproducible precision. 
Shorter test durations can be used but the leachate results show less 
precision; Sample preparation and the test procedure can be simpli- 
fied for remote operation without compromising the PCT response 
to glass composition and glass homogeneity and without loss of 
precision; Vessel cleaning can be simplified for remote operation 
and more rapid sample evaluation; The PCT test results can be re- 
produced with a precision of 2-3% by any investigator. Variations 
between investigators are within 5-8% depending on the homoge- 
neity of the glass. 32 refs., 15 figs., 19 tabs. 
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53255 (DPST—87-621) Numerical studies evaluating in- 
fluence of geologic heterogeneities on groundwater flow. Ste- 
phenson, D.E.; Adamski, M.R.; Grant, M.W. (Savannah 
River Lab., Aiken, SC (USA)). 16 Nov 1987. Contract 
AC09-76SR00001. 2lp. NTIS, PC A03. Order Number 
DE88016059/JAW. 

This preliminary study was performed to determine what ef- 
fects different simple heterogeneities in the geologic system might 
have on the flow of groundwater and the distribution of heads at 
Savannah River Plant (SRP). In numerical modeling of groundwat- 
er flow and transport, the use of the classical geologic concept of 
continuous layers for the construction of a hydrogeologic model is 
often made. This hydrogeologic model is assumed to represent the 
physical framework of the aquifer/aquitard system. Within the past 
few years concern with the modeling of solute transport has result- 
ed in the recognition that the geologic systems are heterogeneous. 
The petroleum industry also has used models to conduct detailed 
studies of reservoir heterogeneities. Recent geologic studies in at 
least two areas of SRP and the completion of a geohydrologic 
study by Parizek and Root (1986) have resulted in questions con- 
cerning previous concepts of the continuous layered geology be- 
neath the SRP. There are now data to support the idea that some 
of the confining layers are discontinuous or heterogeneous in char- 
acter, thereby affecting the hydraulic properties of the system. This 
results in there being preferential pathways for the movement of 
groundwater. 11 refs., 13 figs., 1 tab. 


53256 (DPST—87-624) Microwave drying discussion, 8- 
4-87. Marshall, X.K. (Du Pont de Nemours (E.I.) and Co., 
Aiken, SC (USA). Savannah River Lab.). 21 Aug 1987. 
Contract AC09-76SR00001. 5p. NTIS, PC A02/MF AO1. 
Order Number DE88017180/JAW. 

This memo is written to summarize the discussion of the 
Microwave Drying Prototype Facilities and to outline a specific 
dryer development program based on those discussions. 


53257 (DPST—87-812) Charter for task team: Develop- 
ment of DWPF cold feed specifications. Plodinec, M.J. (Sa- 
vannah River Lab., Aiken, SC (USA)). 13 Nov 1987. Con- 
tract ACO09-76SR00001. 10p. NTIS, PC A02/MF AQOl. 
Order Number DE88017177/JAW. 

SRL has been asked to provide specifications for feed mate- 
rials to be used in the DWPF Integrated Cold Run. This document 
provides the charter for the Task Team which is assigned responsi- 
bility for this task. The Task Team, under the leadership of L.F. 
Landon, should complete its task no later than 1/4/88. 


53258 (DPST—87-850) Summary of campaign SGM-8 of 
the DWPF Scale Glass Melter. Edwards, R.E.; Goudelock, 
S.L.; Smith, M.E.; Baron, M.R.; Guidotti, P.D.; Wehner, 
A.M.; Shuford, J.A. (Savannah River Lab., Aiken, SC 
(USA)). 31 Dec 1987. Contract AC09-76SR00001. 70p. 
NTIS, PC A04. Order Number DE88017195/JAW. 

The eighth campaign of the DWPF Scale Glass Melter was 
completed on 9/3/87. The feed consisted of black frit 165 simulated 
waste glass to achieve the DWPF reference glass pouring rate of 
240 pph. The total glass production for the campaign was 37,000 
Ibs. Primary objectives of the campaign were to determine the tem- 
perature profile of DWPF reference canisters during glass filling 
and cool down, to provide canisters for later drop testing experi- 
ments, and to evaluate the glass pouring operation at DWPF refer- 
ence production rates. This report includes detailed discussions of 
the dry feed system, glass melting and pouring, off-gas treatment, 
canister fill summary, and Quality Assurance. Most of the results 
are applicable to DWPF. 6 refs., 23 figs., 5 tabs. 


53259 (DPST—87-865) Drain valve test stand: Runs 4 
and 5 low-viscosity glass tests and spinel tests. Glascock, J. 
(Savannah River Lab., Aiken, SC (USA)). 9 Dec 1987. Con- 
tract AC09-76SR00001. 8p. NTIS, PC A02/MF AO1. Order 
Number DE88016066/JAW. 

The Drain Valve Test Stand was constructed at TNX for 
testing a prototype of the DWPF melter drain valve. The drain 
valve will be used to drain remaining glass through the bottom of 
the melter at the end of its life or in the event of a process upset 
where pouring is not possible. Objectives of the test program in- 
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clude: verifying the mechanical functionality of the drain valve; de- 
termining its reliability in the event of a strip heater failure; study- 
ing the effect of glass viscosity on flow rates and valve operability; 
and verifying the ability of the probe to break through a layer of 
spinel on the melter floor. The expected DWPF glass viscosity 
ranges from 10 to 500 poise. Testing a glass with a viscosity near 
the lower end of this range is desirable for two reasons: (1) to de- 
termine maximum expected glass flow rates and (2) to reveal any 
operational problems related to low-viscosity glass. During the 
fourth experimental campaign, the operation of the drain valve was 
tested using glass with a calculated viscosity of 24 to 31 poise. An 
average flow rate of 1800 pounds per hour (pph) was observed. No 
operational problems were encountered while draining this glass. 5 
refs., 3 figs., 5 tabs. 


53260 (DPST—88-267) Workshop on glass development 
and product quality: [Foreign trip report]. Plodinec, M.J.; 
Bibler, N.E. (Savannah River Lab., Aiken, SC (USA)). 29 
Jan 1988. Contract AC09-76SR00001. 15p.. NTIS; PC A03/ 
MF AOl. Order Number DE88017000/JAW. 

This report. discusses participation in the US DOE/FRG 
workshop in West Berlin on October 12-14, 1987. The workshop 
was one of a series of workshops resulting from a US/FRG Bilater- 
al Technical Exchange and Cooperative Agreement, on high-level 
waste disposal. This workshop concentrated on glass development 
for high-level nuclear waste vitrification, and processes for ensuring 
the final quality of the glass. 


53261 (DPST—88-615) TRU waste test facility campaign. 
Hoekstra, B.S. (Savannah River Lab., Aiken, SC (USA)). 7 
Jul 1988. Contract AC09-76SR00001. 28p. NTIS, PC A03/ 
MF AO1. Order Number DE88017192/JAW. 

A seven day campaign began April 14, 1988 in the Transu- 
ranic Waste Test Facility (TWTF) to demonstrate simulated TRU 
waste processing. Specific campaign objectives were to determine: 
time needed to process material; size reduction ratios; and mainte- 
nance downtime and equipment utility. Processed material consisted 
of a glovebox and HEPA filter housing wrapped in plastic inside a 
simulated plywood overpack. We demonstrated opening the ply- 
wood overpack, material sorting, size reducing a plasma arc torch, 
shredding, and drumming out. While shredding the glovebox, a me- 
chanical failure occurred in the shredder’s loading doer ending the 
campaign on April 20. 1 ref., 18 figs. 


53262 (DPST—88-623) Composition of Linde IE95 
(AW500) zeolite fraction of sludge. Jantzen, C.M. (Savannah 
River Lab., Aiken, SC (USA)). 24 Jun 1988. Contract 
AC09-76SRO00001. lip. NTIS, PC A03/MF AOl. Order 
Number DE88016053/JAW. 

The composition of the Linde Ionsieve 95 (IE95) used in the 
high level waste tanks has been redetermined by a complete chemi- 
cal analysis. The zeolite chemical formula currently being used to 
calculate the waste tank sludge composition omits contributions 
from Fe203, MgO and K.O, underestimates SiO2, and overestimates 
AkOs; and CaO. The correct chemical and molar composition of 
the zeolite is required for the following reasons: the chemical for- 
mulation of the simulated sludge used in the DWPF Integrated 
Cold Runs will be more representative of the sludge in the high 
level waste tanks; and the chemical formulation of the sludge solids 
calculated by CPES will be more accurate, thus leading to better 
calculations of DWPF feed compositions. 10 refs., 2 figs., 2 tabs. 


53263 (DPST—88-702) Retrieval of transuranic waste. 
(Savannah River Lab., Aiken, SC (USA)). 19 Jul 1988. Con- 
tract AC09-76SR00001. 14p. Unlimited audience, publicly 
available.. Order Number DE88017182/JAW. 

Soil removal and drum retrieval equipment are being devel- 
oped and demonstrated in support of the Transuranic Waste Facili- 
ty (TWF) program. Accomplishments to date include: Soil removal 
equipment, a telescoping excavator and high velocity vacuum truck 
were selected for soil removal; Preliminary demonstrations, the ca- 
pabilities of both the telescoping excavator and vacuum truck were 
demonstrated by the vendors; Shielding Lifting Canister, Function- 
al parameters were defined and design is 95% complete; and Full- 
scale demonstration, SRL test mounds were selected for a full-scale 
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drum retrieval demonstration. Further development will include an 
integrated full-scale demonstration. Several drums buried in non-ra- 
dioactive TRU test mounds will be retrieved. Planning for the dem- 
onstration is underway. A telescoping excavator is being acquired, 
the shielded lifting canister will be fabricated and pre-tested, and a 
vacuum truck will be leased. 5 figs. 


(EGG—2550) Environmental surveillance for the 
EG and G Idaho radioactive waste management areas at the 
Idaho National Engineering Laboratory: Annual report, 1987. 
Tkachyk, J.W.; Ritter, P.D.; Wilhelmsen, R.N. (EG and G 
Idaho, Inc., Idaho Falls (USA)). Aug 1988. Contract ACO7- 
7611D01570. 107p. NTIS, PC A06 AOl1. Order Number 
DE88017190/JAW. 

The 1987 environmental surveillance report for the EG&G 
Idaho, Inc., radioactive waste management areas at the Idaho Na- 
tional Engineering Laboratory describes environmental monitoring 
activities at the Radioactive Waste Management Complex, the 
Waste Experimental Reduction Facility, the Radioactive. Mixed 
Waste Storage Facility, the Process Experimental Pilot Plant, and 
two surplus facilities. The purposes of these monitoring activities 
are to provide for evaluation and awareness of environmental con- 
ditions resulting from current operations, to detect significant 
trends, and to project possible future conditions. This report pro- 
vides a public record comparing Waste Management Complex, 
Waste Experimental Reduction Facility, Process Experimental Pilot 
Plant, and Surplus Facility environmental data with past results and 
derived concentration guides established for operation of Depart- 
ment of Energy facilities. 22 refs., 45 figs., 22 tabs. 


53265 (EGG-PHY—8208) Effect of soil freezing on par- 
ticulate resuspension. Duce, S.W.; Shaw, P.G.; Winberg, 
M.R. (EG and G Idaho, Inc., Idaho Falls (USA)). Ae 
1988. Contract ACO7- 761D01570. 35p. NTIS, PC a), Aug 
A01. Order Number DE88016964/JAW. 

This report presents the results of small scale laboratory tests 
that were conducted to determine the effect of soil freezing on soil 
resuspension. Nontransuranic contaminated soil form the Radioac- 
tive Waste Management Complex was subjected to a series of test 
conditions to determine respirable and nonrespirable fractions of 
airborne dust. A separate fraction of the same soil was spiked with 
Pu-239 and subjected to the same test conditions. Concentrations of 
resuspended soil and Pu in air were determined. Test results show 
that: (a) the largest fraction of soil resuspended is in the nonrespira- 
ble size fraction, (b) the concentration of resuspended soil in air is 
highly dependent on surface air velocity, and (c) freezing is not as 
effective at reducing resuspension of fine dry soil as it is with 
coarse soil, and (d) artificially prepared Pu contaminated soil has a 
high proportion of the total activity distributed on ultrafine materi- 
al, reacts inversely to the mass movement of soil, and does not ade- 
quately imitate Pu movement in an actual contaminated soil. 26 
figs., 3 tabs. 


53266 (EPRI-NP—5958) Disposal of uncontaminated dry 
active waste: Final report. Kornblith, L. Jr. (Electric Power 
Research Inst., Palo Alto, CA (USA); National Nuclear 
Corp., Mountain View, CA (USA)). Aug 1988. 64p. Re- 


search Reports Center, Box 50490, Palo Alto, CA 94303. 
Order Number T1I88016085/JAW. 

A project has been carried out to establish that a major por- 
tion of the Dry Active Waste stream now being shipped to a com- 
mercial low level waste burial facility from a typical pressurized 
water nuclear power plant could safely be buried in a nearby land- 
fill: A document was prepared that is suitable for use by the utility 
as the technical basis in a request to the Nuclear Regulatory Com- 
mission for authority to make such disposal. The project report also 
considers the additional information required in the application to 
the NRC. The analysis of possible radiation exposure from the pro- 
posed disposal activities and other environmental impacts was made 
using methods and computer codes developed for NRC. The calcu- 
lations of the impacts of disposal were based on disposal of 200 mil- 
licuries per day of material containing up to two nanocuries of ra- 
dioactivity per gram of waste. The resultant radiation exposures 
were a maximum collective exposure of about 14 millirems per year 
to the truck drivers handling the material, less than one millirem 
per year to any worker at the landfill, and much less than that to 
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any other off-site individual. The material disposed of locally would 
constitute about 90% of the bagged Dry Active Waste stream, and 
would result in an annual cost savings of about $280,000. 7 refs., 24 
tabs. 


53267 (EPRI-NP—6001-Vol.1) Waste acceptance criteria 
study: Volume 1, Issues and results: report. Johnson, 
E.R.; McLeod, N. B.; McBride, J.A. (Johnson (E.R.) Associ- 
ates, Inc., Oakton, VA (USA)). Sep 1988. 111p. Research 
Reports Center, Box 50490, Palo Alto, CA 94303. Order 
Number T189000252/JAW. 

A study was performed of the technical waste acceptance 
criteria set forth in the 10CFR961 Standard Contract for disposal of 
spent fuel by the Department of Energy (DOE) to determine the 
extent to which these criteria were appropriate to the transaction 
involved. It was recognized that this analysis and evaluation would 
be preliminary, but that it would serve as a starting point for dia- 
logue between the utilities and DOE that could result in a major 
improvement to the criteria that would permit improved planning 
and scheduling by both DOE and the utilities, minimization of dis- 
putes and delays at the transfer interface, and optimization of the 
combined utility/DOE system. An examination was made of the 
various forms, conditions and packaging in which a utility might 
effect delivery of spent fuel to DOE for transport, storage and dis- 
posal. Each of these forms were evaluated with respect to the cost 
and operational impact that they would have on the DOE system. 
It was concluded that many of the spent fuel forms that were desig- 
nated as non-standard fuel or failed fuel in the Contract should 
qualify for classification as standard fuel or otherwise not be subject 
to delayed acceptance. An evaluation was made regarding the type 
of physical observations and measurements that a utility should per- 
form at or near the time of delivery of spent fuel to DOE. The 
types of assessment that were considered included complete visual 
examination, testing for clad integrity, dimensional measurements, 
weighing, crud sampling and/or removal, and measurement of fuel 
composition, thermal output and burnup. It was concluded that 
only a thorough visual examination is justified for the utility to ap- 
propriately certify the identity, condition and classification of the 
delivered material. 11 tabs. 


53268 (EPRI-NP—6001-Vol.2) Waste acceptance criteria 
study: Volume 2, es: Final report. Johnson, E.R.; 
McLeod, N.B.; McBride, J.A. (Electric Power Research 
Inst., Palo Alto, CA (USA); Johnson (E.R.) Associates, 
Inc., Oakton, VA (USA)). Sep 1988. 254p. Research Re- 
ports Center, Box 50490, Palo Alto, CA 94303. Order 
Number T188017204/JAW. 

These appendices to the report on Waste Acceptance Crite- 
ria have been published as a separate volume for the convenience 
of the reader. They consist of the text of the 10CFR961 Contract 
for disposal of spent fuel, estimates of the cost (savings) to the 
DOE system of accepting different forms of spent fuel, estimates of 
costs of acceptance testing/inspection of spent fuel, illustrative 
specifications and procedures, and the resolution of comments re- 
ceived on a preliminary draft of the report. These estimates of costs 
contained herein preliminary and are intended only to demonstrate 
the trends in costs, the order of magnitude involved, and the meth- 
odology used to develop the costs. The illustrative specifications 
and procedures included herein have been developed for the pur- 
pose of providing a starting point for the development of a consen- 
sus on such matters between utilities and DOE. 


53269 (FMPC—2133) FMPC [Feed Materials Produc- 
tion Center] Waste Minimization Plan. Harmon, J.E. (Wes- 
tinghouse Materials Co. of Ohio, Cincinnati (USA). Feed 
Materials Production Center). 22 Jul 1988. Contract AC05- 

860R21600. 58p. NTIS, PC A04. Order Number 
DE88017298/JAW. 

The operation of the (FMPC) results in the generation of 
large quantities of low-level radioactive wastes and smaller amounts 
of hazardous and mixed wastes. For example, waste generation data 
shows that approximately 30,000 drum equivalent (222,000 cubic 
feet) of production wastes, which included refuse metal scrap 
wood/pallets, baled trash, process residues and hazardous waste oil 
were generated in fiscal year 1987. The generation of construction 
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waste which included mostly dirt, concrete, and refuse metal 
through fiscal year 1992 is projected at 199,765 drum equivalents 
(1,418,264<cubic feet). The 1984 Amendments to the Resource Con- 
servation and Recovery Act (RCRA) mandate that waste minimiza- 
tion by a major element of hazardous waste management. Also, a 
forthcoming revision to DOE Order 5820.2 will require that the 
DOE facilities have a waste minimization program. Recognizing 
that the most cost effective and environmentally sound way to 
manage wastes is to avoid producing the waste in the first place, 
WMCO has embarked upon establishing a formal program to mini- 
mize waste. The primary goal of this program is to find ways to 
minimize waste at the source of its generation. The major compo- 
nents of the program are: identification of candidate streams for 
minimization, prioritization of waste minimization efforts and set- 
ting goals and objective, implementation and execution of waste 
minimization ideas, auditing and reporting the progress made to- 
wards achieving the goals defined, and communicating with FMPC 
personnel about the importance of waste minimization and also pro- 
viding training opportunities. 


53270 (FMPC—2140) Interim covering of Waste Pit 4 at 
the Feed Materials Production Center. Krauss, M.J. (Wes- 
tinghouse Materials Co. of Ohio, Cincinnati (USA). Feed 
Materials Production Center). Sep 1988. Contract AC05- 
860R21600. 10p. (CONF-881054—4). NTIS, PC A02/MF 
A01. Order Number DE89000296/JAW. 

From 4. annual DOE model conference; Oak Ridge, TN, 
USA (3 Oct 1988). 

The Feed Materials Production Center (FMPC) is a Depart- 
ment of Energy (DOE) owned facility operated by Westinghouse 
Materials Company of Ohio (WMCO) for the purpose of producing 
metallic uranium fuel elements, target cores, and other uranium 
compounds. These materials are used at other DOE facilities in 
support of the US defense program. In the past, disposal of waste 
generated from production operations at the FMPC was accom- 
plished by constructing waste disposal pits and landfilling the 
waste. As a result of this practice, the FMPC has six waste disposal 
pits which contain many different types of waste including urani- 
um, thorium, construction rubble, fly ash and various other wastes 
unique to the FMPC. None of the waste disposal pits are currently 
operated for the disposal of waste and all six pits are being investi- 
gated under a sitewide Remedial Investigation/Feasibility Study to 
determine what effect the pits are having on the environment. 
Waste Pit 4 is unique among the six pits in that it contains an 
amount of mixed (hazardous/radioactive) waste and has been classi- 
fied under the Resource Conservation and Recovery Act as a haz- 
ardous waste landfill. For this reason the US Environmental Pro- 
tection Agency requested that the USDOE consider interim closure 
of Waste Pit 4 to prevent surface water infiltration. To meet this 
request, WMCO developed the Cover for Pit 4 project which in- 
volves placing subgrade fill onto the existing pit surface to form a 
domed cap over the pit, covering the cap with 0.6 meters of clay 
compacted to 10/sup {minus}/7 cm/sec permeability, and installing 
a 1.1 millimeter reinforced Hypalon cover over the clay. This 
paper will detail the design process with the associated problems 
and solutions and the projected construction sequence. 


53271 (FMPC—2142) The K-65 waste storage silos at the 
Feed Materials Production Center. Shanks, P.A.; Vogel, 
R.A. (Westinghouse Materials Co. of Ohio, Cincinnati 
(USA). Feed Materials Production Center). 1988. Con- 
tract AC05-86OR21600. 11p. (CONF-881054—2). NTIS, PC 
A03/MF AO1. Order Number DE89000298/JAW. 

From 4. annual DOE model conference; Oak Ridge, TN, 
USA (3 Oct 1988). 

The Feed Materials Production Center (FMPC) is a DOE 
facility that produces uranium for the US defense program. In addi- 
tion to FMPC uranium production facilities, the site also contains 
waste storage facilities that include two concrete silos known as the 
K-65 Silos. The two K-65 Silos were constructed in 1951 and 1952 
and are filled with radioactive residues from the pitchblende proc- 
essing beginning in 1952 and ending in 1958. The radiological con- 
stituents of the residues include uranium and radium-226 which 
decays to a radioactive gas, radon-222. This paper will describe the 
history of the K-65 Silos. Included in the history will be a descrip- 
tion of remedial actions taken as a result of deterioration of the 
silos. The deterioration of the silos includes cracks in the concrete 









ERA-13/23 / 7324 


walls and exterior and interior deterioration of the concrete walls 
and inner dome surface. Several remedial actions have been com- 
pleted since the 1950's to structurally stabilize the deteriorated con- 
crete silos. Past remedial actions included repairs and weather- 
proofing of the silo walls, the construction of an earthen embank- 
ment surrounding the two silos to counterbalance the forces applied 
on the silo walls by the residues, and the installation of a dome cap 
to cover the deteriorated center section of the silo dome. Recent 
remedial actions include monitoring the pressure and temperature 
inside the silos, measuring radon concentrations at the silos and the 
surrounding environment, the construction of a radon treatment 
system, and the application of a polyurethane foam layer on the ex- 
terior dome surface. Future actions include continuously measuring 
radon at the silos, sampling of the residues, and remediation of the 
residues and the concrete silos. 10 refs. 


53272 (IAEA-TECDOC—453, pp 309-316) Cost-effec- 
tiveness approach to comparison of nuclear waste management 
alternatives. A review. Vuori, S.; Vieno, T. (Technical Re- 
search Centre of Finland, (Finland). Nuclear Engi- 
neering Lab.). Mar 1988. NTIS (US Sales Only), PC A19/ 
an AOl. Order Number DE88703967/JAW. (CONF- 
861085—). 

From Assessing and managing health and environmental 
risks from energy and other complex industrial systems; Paris, 
France (13 Oct 1986). 

There is an obvious need to consider the achievable level of 
safety of waste management in view of the costs involved. The fea- 
sibility of the cost-effectiveness approach for this purpose has been 
studied in the framework of practical case studies. The analysis in- 
dicates that such an approach has clear benefits, but it also reveals 
several issues and ambiguities in its application. The waste manage- 
ment alternatives considered include various concepts for the dis- 
posal of low- and intermediate-level reactor and decommissioning 
wastes as well as of the unreprocessed spent fuel versus disposal of 
high-level waste from reprocessing. The employed impact indica- 
tors describe both the individual and collective risks. In addition, 
indicators simultaneously giving a perspective into other risks in the 
society and a means to make a rank ordering of the alternative op- 
tions should be considered. The cost-effectiveness ratios for collec- 
tive risks vary in the range of ten to hundreds of millions US $ per 
manSv. The examples considered also indicate that increased costs 
do not necessarily improve safety. Especially in the case of spent 
fuel and/or high-level waste disposal the extremely long time 
ranges bring about large uncertainties and ambiguities in applying 
the conventional concept of total collective dose commitment. 
However, the application of cost-effectiveness approach is not fixed 
to any specific impact indicator and consequently the maximum in- 
dividual risk can be used as a basis for decision-making as recently 
proposed by the NEA and ICRP. (author). 11 refs, 2 figs, 2 tabs. 


53273 (IPEN-Pub—137) Distillation as a pretreatment 
process of waste scintillation solutions. Dellamano, J.C. (In- 
stituto de Pesquisas Energeticas e Nucleares, Sao Paulo 
(Brazil)). May 1988. 10p. NTIS (US Sales Only), PC A02/ 
MF AOl1. Order Number DE88703925/JAW. 

A process to pretreat scintillation solutions composed basi- 
cally of PPO, POPOP, TOLUENE and ANTAROX, utilized by 
radioimmunoassay laboratories, is described. The technique em- 
ployed is distillation which permits a waste reduction to about 40% 
of the initial volume with the recovery of the solvent (toluene). 
The recovered toluene can be resued for the same purpose, since it 
is free of radioactive material as assured by quality control proce- 
dures. 


53274 (JAERI-M—88-089) Development of elementary 
models of comprehensive safety assessment model for shallow 
land disposal of low-level radioactive wastes; (4). Modeling of 
radionuclide leaching from a double barriered waste package. 
Wakabayashi, Noriaki; Matsuzuru, Hideo; Suzuki, Atuyuki. 
(Japan Atomic Energy Research Inst., Tokai, Ibaraki. Tokai 
Research Establishment). (Japan Atomic Energy Research 
Inst., Tokyo). May 1988. 42p. (In Japanese). NTIS (US 
Sales Only), PC A03/MF AOl. Order Number 
DE88754809/JAW. 
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In order to evaluate the barrier effect of a multi-barriered 
waste package consisting of a waste form, a coverage layer and a 
container, that retards or prevents the leakage of radionuclides into 
environment, the diffusion processes in the package have been for- 
mulated as the one dimensional diffusion problem with a disconti- 
nuity between the waste form domain and the coverage domain. 
Solutions describing radionuclide leakage processes from the pack- 
age and radionuclide distributions in the both domains have been 
derived from the model developed here. The one dimensional diffu- 
sion problem with a discontinuity between two domains has been 
reduced to a single normalized diffusion problem by transforming 
variables to dimensionless forms. Thus the problem can be de- 
scribed throughly with four essential dimensionless parameters, i.e., 
square root of the ratio of effective diffusion coefficients in the both 
domains, the decay constant, thickness of the coverage and a 
boundary coefficient. Consequently, all kinds of solutions represent- 
ing the leakage process and the radionuclide distribution were 
shown to be given by the solutions similar to those derived from 
the normalized diffusion problem. One degree of freedom (defined 
as the boundary coefficient) arised inevitably at the discontinuous 
boundary can be successfully explained by assuming that the diffu- 
sion and adsorption mechanism controls the transport of radionu- 
clides mediated by water. This assumption enables the modeling of 
the phenomena that the radionuclide concentration in a surrounding 
diffusion layer can be higher than that in the waste form domain, 
even if a mass flux keeps a specific one direction from the waste to 
the surrounding in the system controlled by the effective diffusion 
coefficient alone. 


53275 (Juel-Spez—436) Mass energy-absorption coeffi- 
cients in the range from 15 keV to 3.5 MeV and dose rate 
build-up coefficients Al, -al and a2 in the range from 0.28 
MeV to 3.5 MeV for concrete. Tabulated values in steps of 
500 eV and 1 keV. Weise, H.J. (Kernforschungsanlage Jue- 
lich G.m.b.H. (Germany, F.R.). Inst. fuer Chemische Tech- 
nologie der Nuklearen Entsorgung). Mar 1988. 91p. (In 
German). NTIS (US Sales Only), PC A05/MF AO1. Order 
Number DE88754847/JAW. 

For storage or final disposal most of the radioactive wastes 
will be fixed in concrete in 200 1 or 400 1 drums. In general, the 
analytical data of the waste streams are known by taking samples of 
the primary waste. To calculate the surface dose rate of these 
drums the dose rate build-up factor is needed. This factor is given 
by an experimental equation with Al, A2, -al and a2 as material 
specific constants. As Al + A2 = 1 the equation can be trans- 
formed to B = Al * e/sup -al/ /sup *px/ + (1-Al) * e/sup - 
a2*ux/. In the tables of this report the user can find the values for 
Al, -al, a2 and the mass energy-absorption coefficient p/9 in rela- 
tion to the energy. By multiplication of 1/9 by the density of the 
concrete the linear absorption coefficient may be obtained. 


53276 (K/QT—199) Support for characterization, grout 
formulations, and stabilization of K-1407-B and K-1407-C 
pond sludges. Shoemaker, J.L.; Bostick, W.D. (Oak Ridge 
Gaseous Diffusion Plant, TN (USA)). Sep 1988. Contract 
AC05-840T21400. Sip. NTIS, PC A04/MF AOl. Order 
Number DE89000669/JAW. 

The Oak Ridge Gaseous Diffusion Plant (ORGDP) has gen- 
erated large quantities of mixed hazardous and radioactive wastes 
over the years. Most of these wastes are contained as sludges in 
two large treatment and settling ponds, K-1407-B pond and K-1407- 
C pond. The federal mandate requiring that all surface impound- 
ments be discontinued and closed by November 1988 makes the 
need for remedial action for these ponds very apparent. Both ponds 
were statistically sampled, and the sludge and clay layers in these 
ponds were completely characterized. Cement stabilization was 
chosen as the treatment method for processing these pond sludges. 
Laboratory-scale cement fixation studies were performed to devel- 
op a grout formulation that would allow the Sludge Treatment Fa- 
cility (STF) at ORGDP to stabilize hazardous wastes so that they 
would meet or exceed applicable compressive strength and leacha- 
bility requirements and thus qualify for delisting from hazardous to 
nonhazardous. A process flow sheet was developed that detailed 
operating procedures and equipment requirements for the handling 
of waste materials from the raw sludge to the final hardened con- 
crete forms. Special problems associated with handling, pumping, 
processing, and moving of the raw sludge, wet concrete, and cast 
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concrete have been investigated. The STF has been in operation 
since April 1987 stabilizing sludge from K-1407-C pond. Problems 
and operating experiences to date at the STF are discussed in this 
report. 18 refs., 5 figs., 32 tabs. 


53277 (K/QT—207) HAZWRAP [Hazardous Waste Re- 
medial Actions Program] requirements for:quality control of 
analytical data. Miller, M.S.; Zolyniak, J.W. (Oak Ridge 
Gaseous Diffusion Plant, TN (USA)). 1988. Contract AC05- 
840T21400. 11lp. (CONF-881077—2). NTIS, PC A03/MF 
A01; 1; GPO Dep. Order Number DE88010506/JAW. 

From 15. annual national Energy Division conference; San 
Antonio, TX, USA (23 Oct 1988). 

This paper describes the quality control (QC) requirements 
for analysis, and data reporting in support of the HAZWRAP Sup- 
port Contract Office. These requirements are to be used for site in- 
vestigation and remedial investigation work in support of remedi- 
ation work for the Department of Defense. The QC requirements 
are based on the Environmental Protection Agency protocols. The 
sampling requirements include specified frequencies for trip, field, 
and rinsate blanks and field duplicates. The sampling program also 
includes review of the work plans, sampling procedures, and audits 
of sample collection. The analytical requirements include a labora- 
tory approval process which encompasses performance samples, 
review of laboratory quality assurance plans, reviews of site specif- 
ic work plans, and laboratory audits. The QC program includes 
three levels. 1 fig., 3 tabs. 


53278 (NUREG/CP—0086-Vol.1, pp 378-391) High ef- 
ficiency particulate air filtration and monitoring system for 
an underground nuclear waste repository. Parthasarthy, P.S.; 
Shome, J. (Bechtel National Inc., San Francisco, CA 
(USA)). May 1987. NTIS, PC A99/MF A0O1 - GPO. Order 
Number T188015221/JAW. (CONF-860820—Vol.1). 

From 19. DOE/NRC nuclear air cleaning conference; Seat- 
tle, WA, USA (18 Aug 1986). 

The design of a HEPA filtration system for the underground 
areas of a nuclear waste disposal facility involves some unique re- 
quirements, normally not encountered in other nuclear facilities. 
Many of these requirements have been addressed in the design of 
the Waste Isolation Pilot Plant (WIPP). WIPP is a defense activity 
of the US Department of Energy and is intended to provide a re- 
search and development facility to demonstrate the safe disposal of 
radioactive wastes resulting from the defense activities and pro- 
grams of the US, exempted from regulation by the Nuclear Regula- 
tory Commission. The primary function of the HEPA filtration 
system is to minimize the release of radioactive particulate contami- 
nants from the underground facility to the outside environment 
during and after a postulated nuclear accident. It was established 
during the design, that the consequences of unfiltered releases from 
the WIPP facility, during normal operations and accidental occur- 
rences, will be well below the appropriate maximum permissible 
limits. HEPA filtration for the underground exhaust system is pro- 
vided solely to mitigate the consequences of any activity release to 
a level as low as reasonably achievable. 


53279 (NUREG/CR—2850-Vol.7) Population dose com- 
mitments due to radioactive releases from nuclear power plant 
sites in 1985. Baker, D.A. (Pacific Northwest Lab., Rich- 
land, WA (USA)). Aug 1988. Contract AC06-76RL01830. 
152p. (PNL—4221-Vol.7). NTIS, PC A08/MF A0O1 - GPO. 
Order Number T1I88017330/JAW. 

Population radiation dose commitments have been estimated 
from reported radionuclide releases from commericial power reac- 
tors operating during 1985. Fifty-year dose commitments from a 
one-year exposure were calculated from both liquid and atmospher- 
ic releases for four population groups (infant, child, teen-ager and 
adult) residing between 2 and 80 km from each of 61 sites. This 
report tabulates the results of these calculations, showing the dose 
commitments for both liquid and airborne pathways for each age 
group and organ. Also included for each of the sites is a histogram 
showing the fraction of the total population within 2 to 80 km 
around each site receiving various average dose commitments from 
the airborne pathways. The total dose commitments (from both 
liquid and airborne pathways) for each site ranged from a high of 
73 person-rem to a low of 0.011 person-rem for the sites with plants 
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operating throughout the year with an arithmetic mean of 3 person- 
rem. The total population dose for all sites was estimated at 200 
person-rem for the 110 million people considered at risk. The site 
average individual dose commitment from all pathways ranged 
from a low of 5 {times} 10/sup {minus}6/ mrem to a high of 0.02 
mrem. No attempt was made in this study to determine the maxi- 
mum dose commitment received by any one individual from the ra- 
dionuclides released at any of the sites. 


53280 (NUREG/CR—5170) A review of research con- 
ducted by Los Alamos National Laboratory for the NRC with 
emphasis on the Maxey Flats, KY, shallow land burial site. 
Fowler, E.B.; Polzer, W.L. (Nuclear Regulatory Commis- 
sion, Washington, DC (USA). Div. of Engineering; Los 
Alamos National Lab., NM (USA)). Aug 1988. Contract W- 
7405-ENG-36. 63p. (LA—11354-MS). NTIS, PC A04/MF 
A0O1 - GPO. Order Number T188017121/JAW. 

Studies to determine the impact of the Maxey Flats low- 
level waste burial site on the environment have been conducted 
since 1963. Neither the migration or lack of migration of waste ra- 
dionuclide to offsite by subsurface flow has been unequivocally 
proved; the migration of tritium may be an exception. Some radion- 
uclides, e.g. plutonium, did migrate short distances from a burial 
trench. The movement of “only a short distance” was attributed to 
the importance of a biopopulation in the soil and to the importance 
of soluble iron as a competitor for the chelate of the potentially 
mobile plutonium/chelate system. In both cases a soluble plutonium 
complex is degraded and the plutonium is released in a form that is 
sorbed by the soil. Soil moisture data in conjunction with tritium 
data indicate that infiltration into the trench was predominantly 
through the trench cap. Tritium data also indicate subsurface mi- 
gration of tritium. 20 refs., 11 figs., 21 tabs. 


53281 (ORNL/Sub—87-99591/1) 10 CFR 61 qualifica- 
tion testing of ORNL radioactive liquid low level waste. (Oak 
Ridge National Lab., TN (USA); LN Technologies Corp., 
Columbia, SC (USA)). Aug 1988. Contract ACO05- 
840R21400. 59p. NTIS, PC A03/MF AO1; 1; GPO Dep. 
Order Number DE88016367/JAW. 

The stabilization of low level liquid waste (LLLW) from nu- 
clear power plants with cement based formulations is routinely per- 
formed in an efficient, safe and cost-effective manner. The stable 
waste form is subsequently buried in a government regulated shal- 
low land burial site. The waste generated at Oak Ridge and stored 
in the Melton Valley Storage Tanks is dissimilar in several respects 
to nuclear station waste. The ORNL waste has a high pH and con- 
tains a large concentration of nitrates. Such characteristics can 
affect the long term stability of the LN solidified product. The de- 
velopment of a stabilization formula is normally performed using a 
non-radioactive surrogate waste form. This procedure, approved by 
the Nuclear Regulatory Commission, eliminates any radiation expo- 
sures to laboratory personnel and any radioactive waste during the 
qualification period. It is important, therefore, to formulate a surro- 
gate waste which simulates the actual waste. The MMES staff at 
ORNL identified a surrogate waste form which is described in 
detail in Attachment 3. Included in this attachment is the “recipe” 
to produce the surrogate waste developed by MMES/ORNL and 
followed by LN laboratory personnel. 7 refs. 


53282 (ORNL/Sub—87-99592/1) Development and test- 
ing formulas for the Melton Valley Emergency Avoidance 
Waste Solidification Program. (Oak Ridge National Lab., 
TN (USA); Chem-Nuclear Systems, Inc., Columbia, SC 
(USA)). Aug 1988. Contract AC05-840R21400. 55p. 
(CNSI-ER—88-002). NTIS, PC A03. Order Number 
DE88016366/JAW. 

Chem-Nuclear Systems, Inc. (CNSI) contracted with Martin 
Marietta Energy Systems, Inc. to develop waste formulation chem- 
istry for use in the Melton Valley Storage Tank Emergency Avoid- 
ance Waste Solidification Program. This document identifies the 
binder formulation recommended for solidifying aqueous nitrate 
liquid based upon laboratory work using the prescribed surrogate 
waste composition provided by Martin Marietta. Also included are 
descriptions of sample preparations, cure schedules, regulatory test 
results, and field implementation considerations. CNSI chose three 
formulas based on waste loadings of 50 volume % (20 Ibs binder/ 
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gallon of waste) 55 volume % (16.4 Ibs binder/gallon of waste) and 
60 volume % (13.3 Ibs binder/gallon of waste). As indicated by the 
data, all three formulas will meet the requirements of 10CFR Part 
61 NRC Branch Technical Position criteria. The nitrate leach value 
of 8.0 required by the contract was exceeded. 10 refs., 1 tab. 


53283 (PB—88-226246/XAB) Low-level and narm radio- 
active wastes. Model documentation: PRESTO-EPA-CPG, 
Methodology and user's manual, Final report. Rogers, V.; 
Hung, C. (Office of Radiation Programs, Washington, DC 
(USA)). Dec 1987. 291p. (EPA—520/1-87/026). NTIS, PC 
A13/MF AOl1. 

The report: documents a computer program for evaluating 
maximum annual doses to members of the critical population group 
(located close to the disposal site). It can be used for dose estimates 
for up to 10,000 years following the end of low-level waste-disposal 
operations. The conceptual logic and control modifications include 
simultaneous modeling of leaching from multiple waste forms, 
output, or organ-dose summaries for specified intervals of time, cal- 
culation of nuclide-specific dose-conversion factors used in deter- 
mining total dose for each year, determination of maximum annual 
dose and the year in which it occurs, and output of corresponding 
dose summaries. 


53284 (PNL—6561) Treatment option evaluation for 
liquid effluent secondary streams on the Hanford Site. 
Holter, G.M.; Triplett, M.B.; Fow, C.L.; White, M.K. (Pa- 
cific Northwest Lab., Richland, WA (USA)). Aug 1988. 
Contract AC06-76RL01830. 103p. NTIS, PC A06/MF AO1; 
1; GPO Dep. Order Number DE88016858/JAW. 

This study, conducted by the Pacific Northwest Laboratory 
(PNL) for Westinghouse Hanford Company (WHC), examines the 
range of secondary waste types and volumes likely to result from 
treatment of contaminated liquid effluents. Alternatives for treat- 
ment of these effluents were considered, taking into account the im- 
plementation of the "best-available technology” as assumed in cur- 
rent and ongoing engineering studies for treating the various liquid 
effluent waste streams. These treatment alternatives, and potential 
variations in the operating schedules for Hanford Site facilities gen- 
erating contaminated liquid effluents, were evaluated to project an 
estimated range for the volume of each of the various secondary 
waste streams that are likely to be generated. The conclusions and 
recommendations were developed, based on these estimates. 23 
refs., 34 figs., 16 tabs. 


53285 (PNL—6579) Statistical analyses of in-situ and 
soil-sample measurements for radionuclides in surface soil 
near the 116-K-2 trench. Gilbert, R.O.; Klover, W.J. (Pacific 
Northwest Lab., Richland, WA (USA)). Sep 1988. Contract 
AC06-76RL01830. 3lp. NTIS, PC A03/MF AOl. Order 
Number DE89000231/JAW. 

Radiation detection surveys are used at the US Department 
of Energy’s Hanford Reservation near Richland, Washington, to 
determine areas that need posting as radiation zones or to measure 
dose rates in the field. The relationship between measurements 
made by Sodium Iodide (Nal) detectors mounted on the mobile 
Road Monitor vehicle and those made by hand-held GM P-11 
probes and Micro-R meters are of particular interest because the 
Road Monitor can survey land areas in much less time than hand- 
held detectors. Statistical regression methods are used here to de- 
velop simple equations to predict GM P-11 probe gross gamma 
count-per-minute (cpm) and Micro-R-Meter »R/h measurements on 
the basis of Nal gross gamma count-per-second (cps) measurements 
obtained using the Road Monitor. These equations were estimated 
using data collected near the 116-K-2 Trench in the 100-K area on 
the Hanford Reservation. Equations are also obtained for estimating 
upper and lower limits within which the GM P-11 or Micro-R- 
Meter measurement corresponding to a given Nal Road Monitor 
measurement at a new location is expected to fall with high proba- 
bility. An equation and limits for predicting GM P-11 measure- 
ments on the basis of Micro-R- Meter measurements is also estimat- 
ed. Also, we estimate an equation that may be useful for approxi- 
mating the ®°Sr measurement of a surface soil sample on the basis 


of a spectroscopy measurement for '°7Cs on that sample. 3 refs., 16 
figs., 44 tabs. 
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53286 (PNL-SA—15723) Design of engineered sorbent 
barriers. Jones, E.O.; Freeman, H.D. (Pacific Northwest 
Lab., Richland, WA (USA)). Aug 1988. Contract AC06- 
76RL01830. 15p. (CONF-880839—5). NTIS, PC A03/MF 
A01. Order Number DE88015930/JAW. 

From Annual DOE low-level waste management confer- 
ence; Denver, CO, USA (30 Aug 1988). 

A sorbent barrier uses sorbent material such as activated 
carbon or natural zeolites to prevent the migration of radionuclides 
from a low-level waste site to the aquifer. The sorbent barrier re- 
tards the movement of radioactive contaminants, thereby providing 
time for the radionuclides to decay. Sorbent barriers can be a 
simple, effective, and inexpensive method for reducing the migra- 
tion of radionuclides to the environment. Designing a sorbent bar- 
rier consists of using soil and sorbent material properties and site 
conditions as input to a model which will determine the necessary 
sorbent barrier thickness to meet contaminant limits. The paper will 
cover the following areas: techniques for measuring sorption prop- 
erties of barrier materials and underlying soils, use of a radionuclide 
transport model to determine the required barrier thickness and 
performance under a variety of site conditions, and cost estimates 
for applying the barrier. 8 refs., 6 figs., 1 tab. 


53287 (PNL-SA—15965) Gas release during formatting 
of a simulated Hanford waste vitrification plant feed. 
Wiemers, K.D. (Pacific Northwest Lab., Richland, WA 
(USA)). 1988. Contract AC06-76RL01830. 19p. (CONF- 
880850—14). NTIS, PC A03/MF A0Ol. Order Number 
DE88015941/JAW. 

From American Institute of Chemical Engineers summer na- 
tional meeting; Denver, CO, USA (21 Aug 1988). 

High-level radioactive wastes have been generated at the 
Hanford Site in Washington over the past 40 years. The Hanford 
Waste Vitrification Plant (HWVP) is being designed for the De- 
partment of Energy (DOE) to vitrify and immobilize these wastes 
in a glass matrix for permanent disposal in a geologic repository. 
The incoming high level waste (HLW) is concentrated and chemi- 
cal modifiers are added. The adjusted feed is then continuously me- 
tered to a ceramic melter, where it is converted to a glass. The 
molten glass product is poured into stainless steel canisters, which 
are to be placed in interim storage prior to shipment to the reposi- 
tory. This study was conducted to characterize the gases released 
during the step in which formic acid is added to concentrated 
HLW to adjust (1) the feed rheology to facilitate transfer through 
pipes within the plant, and (2) the overall redox state of the feed to 
a value acceptable for processing in the melter. The gas release be- 
havior during formatting requires characterization in order to estab- 
lish safe operating criteria and to design for compliance with envi- 
ronmental regulations. (4 refs., 6 figs., 5 tabs.) 


53288 (PNL/SRP—5783) Disequilibrium study of natural 
radionuclides of uranium and thorium series in cores and 
briny groundwaters from Palo Duro Basin, Texas. Laul, J.C.; 
Smith, M.R. (Pacific Northwest Lab., Richland, WA 
(USA)). May 1988. Contract AC06-76RL01830. 88p. NTIS, 
PC A05/MF AO1. Order Number DE89000268/JAW. 

The concentrations of natural radionuclides of the **U and 
{232}Th series are reported in several cores and in ten deep and 
five shallow briny groundwaters from various formations in the 
Palo Duro Basin. The formations include Granite Wash, Pennsylva- 
nian Granite Wash, Wolfcamp Carbonate, Pennsylvanian Carbon- 
ate, Seven River, Queen Grayburg, San Andres, Yates and Salado. 
The natural radionuclide data in cores suggest that the radionu- 
clides have not migrated or been leached for at least a period of 
about 1 million years. Relative to the U and Th concentrations in 
cores, the brines are depleted by a factor of 10‘ to 105, indicating 
extremely low solubility of U and Th in brines. The natural radio- 
nuclide data in brines suggest that radium is not sorbed significantly 
and thus not retarded in nine deep brines. Radium is somewhat 
sorbed in one deep brine of Wolfcamp Carbonate and significantly 
sorbed in shallow brines. Relative to radium, the U, Th, Pb, Bi, and 
Po radionuclides are highly retarded by sorption. The retardation 
factors for 7°Th range from 10? to 10°, whereas those for *°Th 
and ***U range from 10° to 105, depending on the formation. The 
234UJ/238U) ratios in these brines are constant at about 1.5. The mag- 
nitude of the **U/*°Th ratio appears to reflect the degree of 
redox state of the aquifer’s environment. The *4U/°Th ratio in 
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nine deep brines is about unity, suggesting that U, like -Th**, is in 
the +4 state, which in turn suggests a reduced environment. 49 
refs., 23 figs., 18 tabs. 


53289 (PNL/SRP—6660) Preliminary analysis of 
DHLW [Defense High-Level Waste] glass performance as re- 
lated to the NRC 10CFR60 slow release limit criterion. 
McGrail, B.P. (Pacific Northwest Lab., Richland, WA 
(USA)). Jul 1988. Contract AC06-76RL01830. 13p. NTIS, 
PC A03/MF AO1. Order Number DE89000264/JAW. 

A preliminary analysis was performed to determine if the 
dissolution resistance of Defense High-Level Waste (DHLW) glass 
in silicia-saturated brine is sufficient to meet the Nuclear Regula- 
tory Commission (NRC) fractional release rate requirement for nu- 
clear waste repositories. The sensitivities of fractional release to 
variations in temperature, surface area, and matrix solubility were 
also examined. Results indicate that a waste form dissolution resist- 
ance strategy is potentially viable for demonstrating compliance 
with the NRC regulatory requirement. However, major uncertain- 
ties exist in two areas: demonstrating that the brine contacting the 
glass is saturated in silica, and predicting the exposed glass surface 
area. 12 refs., 4 figs. 


53290 (PNL/SRP—6664) The function of packing mate- 
rials in a high-level nuclear waste repository and some candi- 
date materials: Salt Repository Project. Bunnell, L.R.; 
Shade, J.W. (Pacific Northwest Lab., Richland, WA 
(USA)). Mar 1987. Contract AC06-76RL01830. 29p. NTIS, 
PC A03/MF AO1. Order Number DE89000280/JAW. 

Packing materials should be included in waste package - 
design for a high-level nuclear waste repository in salt. A packing 
material barrier would increase confidence in the waste package by 
alleviating possible shortcomings in the present design and prolong- 
ing confinement capabilities. Packing materials have been studied 
for uses in other geologic repositories; appropriately chosen, they 
would enhance the confinement capabilities of salt repository waste 
packages in several ways. Benefits of packing materials include re- 
tarding or chemically modifying brines to reduce corrosion of the 
waste package, providing good thermal conductivity between the 
waste package and host rock, retarding or absorbing radionuclides, 
and reducing the massiveness of the waste package. These benefits 
are available at low percentage of total repository cost, if the pack- 
ing material is properly chosen and used. Several candidate materi- 
als are being considered, including oxides, hydroxides, silicates, 
cement-based mixtures, and clay mixtures. 18 refs. 


53291 (RFP—4250) EG and G drum sampling program 
results, FY 1986. Arnold, P.M. (Rockwell International 
Corp., Golden, CO (USA). Rocky Flats Plant). Oct 1986. 
Contract AC04-76DP03533. 8p. (PSD—86-061). NTIS, PC 
A02/MF AO1. Order Number DE88017128/JAW. 
Twenty-seven drums of waste from the Idaho National En- 
gineering Laboratory (INEL) were returned to Rocky Flats Plant 
for visual examination to verify compliance with the Waste Isola- 
tion Pilot Plant (WIPP)-Waste Acceptance Criteria (WAC). All of 
the drums examined were found to be certifiable to the WIPP crite- 
ria. Two of the drums contained minor residual free liquids, but 
were still within applicable guidelines. Twenty of the containers 
had particulate materials which were also within the criteria limits. 
1 ref., 1 tab. : 


53292 (RFP—4251) EG and G sampling program results, 
FY 1987. Watson, L.E. (Rockwell International Corp., 
Golden, CO (USA). Rocky Flats Plant). Dec 1987. Con- 
tract AC04-76DP03533. 9p. NTIS, PC A02/MF AO1. Order 
Number DE88017129/JAW. 

Twenty waste drums were returned to Rocky Flats in sup- 
port of EG&G, Idaho's quality control program for the Stored 
Waste Examination Pilot Plant (SWEPP). The drums were opened 
and examined in the size reduction facility at the Rocky Flats Plant 
(RFP). The contents of the drums were consistant with the records; 
however, four drums contained free liquids. One of those drums ex- 
ceeded the Waste Isolation Pilot Plant criteria for free liquid con- 
tent in Real Time Radiography (RTR) inspected drums. The pres- 
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ence of the free liquids has been traced to a layering process which 
is no longer used when cementing sludges at RFP. 


53293 (SAND—86-3000C) Thermodynamic data manage- 
ment system for nuclear waste disposal performance assess- 
ment. Phillips, S.L.; Hale, F.V.; Siegel, M.D. (Sandia Na- 
tional Labs., Albuquerque, NM (USA)). 1987. Contract 
AC04-76DP00789;A.C03-76SF00098. 22p. (CONF-870594— 
6). Unlimited audience, publicly available.; 1; GPO Dep. 
Order Number DE88014013/JAW. 

From International conference on thermodynamics of aque- 
ous systems with industrial applications; Warrenton, VA, USA (10 
May 1987). 

For more than three decades a National program has been in 
progress to develop the necessary research for disposal of wastes 
from nuclear energy used in electric power production, defense and 
energy research and development. The essence of the National 
effort is to predict with the highest accuracy the performance of a 
repository to constrain the quantity of waste material which might 
enter our ambient ground waters. Numerical simulation of geo- 
chemical processes such as dissolution of a waste radionuclide is the 
only viable approach for predicting the performance of a repository 
such as salt or tuff for 10,000 to 100,000 years. Computer codes 
using consistent thermodynamic property values are being devel- 
oped for this purpose. A critical need in prediction is basic thermo- 
dynamic data on radionuclides and other geologic materials, with 
special emphasis on the quality of the resulting data base. It is un- 
derstood that this data base must be consistent. A number of data 
bases of thermodynamic property values are currently available to 
researchers interested in the behavior of elements present in radio- 
active waste. The design and scope of these compilations depend 
strongly on the intended use of their associated data management 
systems. The data management system described in this paper is in- 
tended for use in sensitivity analysis and studies designed to critical- 
ly assess the performance of the disposal sites. This system facili- 
tates management of computerized therodynamic tables. 49 refs. 


53294 (SAND—87-1435C) Special tutorial session: 
Burnup credit issues in spent fuel transportation. Sanders, 
T.L.; Lake, W.H. (Sandia National Labs., Albuquerque, 
NM (USA)). May 1988. Contract AC04-76DP00789. 8p. 
(CONF-881011—3). NTIS, PC A02/MF A0O1; 1; GPO Dep. 
Order Number DE88011549/JAW. 

From Joint meeting of the European Nuclear Society and 
the American Nuclear Society; Washington, DC, USA (30 Oct 
1988). 

, DOE has determined that additional capacity increases can 
be achieved by implementing various design strategies based on 
new concepts and/or the actual characteristics of the majority of 
the spent fuel to be shipped in the future. Implementating these 
design alternatives deviates from past regulatory practices and tech- 
nical issues arise that must be resolved. Additional capacity in- 
creases can be achieved by taking credit for the burnup or reduced 
reactivity that results when fuel is used to produce power in a nu- 
clear reactor. As the fuel is used, the volume of fissile material de- 
creases, and other materials that tend to retard the fission process 
produced. These retardants are known as neutron absorbers or poi- 
sons. A number of opportunities exist to increase the productivity 
of the next generation of spent fuel shipping casks. Improving cask 
efficiency will not only reduce life cycle transportation costs but is 
also consistent with maintaining public and occupational risks (radi- 
ological and nonradiological) within the guidelines of the "as low 
as reasonably achievable (ALARA)” philosophy. Increases in cask 
capacities will reduce both the total number of shipments required 
to transport a given amount of fuel and the number of handling op- 
erations of both shipping and receiving facilities. 7 refs. 


53295 (SAND—87-2226C) Methodology for estimating 
groundwater travel times at a nuclear waste repository using 
a physically based geostatistical approach. Bonano, E.J.; 
Davis, P.A.; Bras, R.L.; Kitanidis, P.K. (Sandia National 
Labs., Albuquerque, NM (USA); Bras (R.L.) Consulting 
Engineers, Lexington, MA (USA)). 1988. Contract AC04- 
76DP00789. 13p. (CONF-8809119—1). NTIS, PC A03/MF 
A01; 1; GPO Dep. Order Number DE88015697/JAW. 


From 3. international geostatistics congress; Avignon, 
France (5 Sep 1988). 
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This paper summarized the results of an investigation per- 
formed at Sandia National Laboratories to test a methodology for 
estimating groundwater travel times at potential high-level nuclear 
waste repository sites. The procedure is based on parameter estima- 
tion (inverse problem) that uses available hydraulic head and trans- 
missivity observations and includes uncertainty in the boundary 
head values in the estimation of a transmissivity field. Following 
parameter estimation, the methodology propagates uncertainty in 
transmissivity and boundary heads to the simulation of the ground- 
water flow field. The methodology was tested for sensitivity to var- 
ious assumptions using available data from the Basalt Waste Isola- 
tion Project in the Northwestern Unites States. 9 refs., 4 figs. 


53296 (UCID—21262) Plan for metal barrier selection 
and testing for NNWSI. Halsey, W.G.; McCright, R.D. 
(Lawrence Livermore National Lab., CA (USA)). Dec 
1987. Contract W-7405-ENG-48. 48p. NTIS, PC A03/MF 
A01. Order Number DE89000235/JAW. 

The Department of Energy’s Nevada Nuclear Waste Storage 
Investigations (NNWSI) Project is evaluating a site at Yucca 
Mountain in Nevada as a geological repository for the storage of 
high-level nuclear waste. The Nuclear Waste Management Projects 
(NWMP) at Lawrence Livermore National Laboratory (LLNL) 
has the responsibility for design, testing, and performance analysis 
of the NNWSI waste packages. One portion of this work is the se- 
lection and testing of the material for container construction. The 
anticipated container design is for this material to be a corrosion 
resistant metal called the metal barrier. This document is the publi- 
cation version of the Scientific Investigation Plan (SIP) for the 
Metal Barrier Selection and Testing Task. The SIP serves as a 
formal planning document for the investigation and is used to 
assign quality assurance levels to the activities of the task. This 
document is an informal version for information distribution and 
has the sections on "Schedule and Milestones” and the ‘Quality As- 
surance Level Assignment Sheets” removed. 


53297 (UCID—21323) Preliminary technique assessment 
for nondestructive evaluation certification of the NNWSI 
[Nevada Nuclear Waste Storage Investigations] disposal con- 
tainer closure. Day, R.A. (Lawrence Livermore National 
Lab., CA (USA)). [1988]. Contract W-7405-ENG-48. 6lp. 
NTIS, PC A04/MF AOl. Order Number DE89000236/ 
JAW. 


Under the direction of the Department of Energy’s (DOE) 
Office of Civilian Radioactive Waste Management (OCRWM) pro- 
gram, the Nevada Nuclear Waste Storage Investigations (NNWSI) 
project is evaluating a candidate repository site at Yucca Mountain, 
Nevada, for permanent disposal of high-level nuclear. waste. The 
Lawrence Livermore National Laboratory (LLNL), a participant in 
the NNWSI project, is developing waste package designs to meet 
the NRC requirements. One aspect of this waste package is the 
nondestructive testing of the final closure of the waste container. 
The container closure weld can best be nondestructively examined 
(NDE) by a combination of ultrasonics and liquid penetrants. This 
combination can be applied remotely and can meet stringent quality 
control requirements common to nuclear applications. Further de- 
velopment in remote systems and inspection will be required to 
meet anticipated requirements for flaw detection reliability and sen- 
sitivity. New research is not required but might reduce cost or in- 
spection time. Ultrasonic and liquid penetrant methods can examine 
all closure methods currently being considered, which include 
fusion welding and inertial welding, among others. These NDE 
methods also have a history of application in high radiation envi- 
ronments and a well developed technology base for remote oper- 
ation that can be used to reduce development and design costs. 43 
refs., 23 figs., 3 tabs. 


53298 (UCRL—21084-Vol.2) Site 300 firing table debris 
and aggregate---mixed wastes: Waste minimization study. 
(Lawrence Livermore National Lab., CA (USA); Bechtel 
National, Inc., San Francisco, CA (USA)). 22 Jan 1988. 
Contract W-7405-ENG-48. 113p. NTIS, PC A06. Order 
Number DE88016116/JAW. 

This report covers the efforts to-date towards waste minimi- 
zation for program. Currently, debris and aggregate from Site 300 
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firing tables are sent as landfill to onsite disposal pits. In the future, 
this practice may not be allowed. A study is underway to examine 
alternatives or options for future handling of waste debris and ag- 
gregate from the firing tables. This report summarizes the efforts 
and results to-date. The report will be revised and updated at the 
end of the study to reflect new data, legislation, conclusions and/or 
comments. In this study, we are attempting to quantify the amounts 
of each waste generated and to explore methods of segregating 
wastes into radioactive, hazardous (both considered contaminated) 
from uncontaminated. Segregation of wastes will avoid the genera- 
tion of mixed waste and the problems and uncertainties associated 
with having to meet the regulations and cost liabilities for genera- 
tion, treatment, storage, and disposal. 3 figs., 2 tabs. 


53299 (UJV—8074-V) Contributions of the Nuclear Re- 
search Institute to the French-Czechoslovak seminar on the 
management of radioactive wastes held on 12-14 May, 1987. 
(Ustav Jaderneho Vyzkumu CSKAE, Rez (Czechoslova- 
kia)). 1987. 25p. (CONF-8705325—). NTIS (US Sales Only), 
PC A03/MF AO1. Order Number DE88704163/JAW. 

From French-Czechoslovak seminar on the management of 
radioactive wastes; Rez, Czechoslovakia (12 May 1987). 

Papers were submitted on the use of calcination in liquid ra- 
dioactive waste solidification; experience with the operation of 
mobile lines of the MESA type which are tested at nuclear power 
plants; the treatment of low level liquid wastes from special laun- 
dries. Other papers described experience with the operation of the 
facility for processing low and intermediate level wastes run by 
UJV (Nuclear Research Institute) since 1962, and the conditions for 
a radioactive waste burial site in Czechoslovakia. (E.S.). 3 tabs. 


53300 (UJV—8074-V, pp 23-25) High-level waste inter- 
im storage facility. Ruzicka, F.; Dlouhy, Z. (Ustav Jader- 
neho Vyzkumu CSKAE, Rez (Czechoslovakia)). 1987. 
NTIS (US Sales Only), PC A03/MF A011. Order Number 
DE88704163/JAW. (CONF-8705325—). 

From French-Czechoslovak seminar on the management of 
radioactive wastes; Rez, Czechoslovakia (12 May 1987). 

The facility is designed as a monolithic hall with storage 
modules of 6x6 m, the lower part of which is a reinforced concrete 
basin and the upper part is a prefabricated concrete structure. The 
outer dimensions of the facility are 37x13x16 m of which 10 m are 
above the gorund level. Fuel elements EK-10 are stored in steel 
drums lined with a shielding layer of concrete. Solidified high-level 
wastes are stored in steel drums as calcined or vitrified materials 
incorporated in concrete. Solid non-standardized wastes and irradi- 
ated steel and alluminium samples are stored in containers weighing 
from 8 to 10 kg. Wet storage is used for spent fuel elements IRT- 
M. The properties of different waste packages are given. All oper- 
ations are controlled so as not to exceed exposures prescribed by 
appropriate national and international authorities. (J.B.). 


53301 (UJ V—8074-V, pp 1-3) Utilization of calcination 
to the solidification of liquid radioactive wastes and to ion ex- 
changer drying in nuclear power plants in CSSR. Napravnik, 
J.; Sazavsky, P.; Neumann, L.; Ditl, P.; Suchanek, V. 
(Ustav Jaderneho Vyzkumu CSKAE, Rez (Czechoslova- 
kia); Ceske Vysoke Uceni Technicke, Prague (Czechoslova- 
kia); Vyvojovy Zavod Uranoveho Prumyslu, Zbraslav nad 
Vitavou (Czechoslovakia). Ustav Jadernych Paliv). 1987. 
NTIS (US Sales Only), PC A03/MF A011. Order Number 
DE88704163/JAW. (CONF-8705325—). 

From French-Czechoslovak seminar on the management of 
radioactive wastes; Rez, Czechoslovakia (12 May 1987). 

The principle and function are described of the horizontal 
rotary calcinator of a pilot plant size installed at Nuclear Research 
Institute. The first prototype of the industrial calcinator with an 
output of evaporated water of up to 100 1 per hour is now in a 
long-term trial operation at the Dukovany Nuclear Power Plant as 
a component of the MESA cementation line. The calcinator is of a 
container type and made of stainless steel. It contains two aerosol 
filters and a vapor condenser. The rotation speed may vary from 
250 to 750 r.p.m. The calcinator is equipped with electric heating 
with temperature control up to 300 degC. The calcinator was also 
shown to dry exhausted organic ion exchangers. The estimated ra- 
dioactivity of concentrates is as high as 10/sup 10/ Bq/m/sup 3/. 
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Further improvement is expected to allow processes at higher tem- 
peratures, i.e., 500 to 1000 degC. (J.B.). 


53302 (UJ V—8074-V, pp 4-9) Mobile experimental lines 
of the MESA type destined for the solidification of radioac- 
tive wastes from nuclear power plants. Sazavsky, P.; Naprav- 
nik, J.; Vild, J.; Prikryl, P. (Ustavy Jaderneho Vyzkumu 
CSKAE, Rez (Czechoslovakia); Jaderna Elektrarna, Duko- 
vany (Czechoslovakia); Kralovopolska Strojirna, Brno 
(Czechoslovakia)). 1987. NTIS (US Sales Only), PC A03/ 
a ; Order Number DE88704163/JAW. (CONF- 


From French-Czechoslovak seminar on the management of 
radioactive wastes; Rez, Czechoslovakia (12 May 1987). 

The Mobile Experimental Solidification Apparatus (MESA) 
was developed for disposal of low and intermediate radioactive 
liquid wastes whose radioactivity does not exceed 10/sup 10/ 
Bq.m/sup -3/ at a salinity of 400 kg.m/sup -3/ and at a maximum 
permissible boric acid content of 130 kg.m/sup -3/. MESA allows 
either direct incorporation of liquid concentrates in cement while 
eliminating the retarding effects of boric acid during cement mix- 
ture hardening, or their pretreatment and corversion into solid state 
in a rotary calcinator before imbedding them in a cement mixture. 
The technology of radioactive waste processing is described and 
technical specifications are given of liquid wastes being processed, 
equipment capacity, the range of operating parameters setting, the 
barrel volume, basic dimensions and weight, operation and ship- 
ment conditions. The prototype was tested at the Bohunice nuclear 
power plant. An improved MESA-1 line completed with the calci- 
nation unit is operated in the USSR. A stable version, ESA-2 was 
developed for the Bohunice A-1 nuclear power plant. The MESA-3 
line was designed for cementation of calcined radioactive waste 
concentrates with a maximum capacity of 80 dm/sup 3//h and 
manufactured for the Dukovany nuclear power plant. An improved 
and simplified MESA-4 line was projected and assembled by the 
Nuclear Research Institute in Rez. The modular design of the 
equipment built of single units allows the separation of the fixation 
section from other elements. (J.B.). 


53303 (UJ V—8074-V, pp 10-14) Process for treatment of 
waste waters from special laundry. Vanura, P.; Tejnecky, M.; 
Fidler, J. and others. 1987. NTIS (US Sales Only), PC A03/ 
MF AOl. Order Number DE88704163/JAW. (CONF- 
8705325—). 

From French-Czechoslovak seminar on the management of 
radioactive wastes; Rez, Czechoslovakia (12 May 1987). 

A washing agent was developed for use in laundries where 
effluents are treated by evaporation. The agent is based on a mix- 
ture of non-ionogenic and chelating detergents according to a 
Czechoslovak patent. The content of softeners is reduced. The 
agent does not contain fillers which are useless and only increase 
the volume of solidified liquid waste. The agent is marketed as 
ALFA-DEO. The comparison was made with the previously used 
laundry and decontamination agents. The sorption-precipitation and 
precipitation processes are described and the results of semi-pilot 
and pilot plant experiments are given. These experiments revealed 
that efficiency of both processes is approximately equal. In both 
cases 90 to 95% of initially present radionuclides and all phosphates 
were removed whereas the content of detergents in the treated 
water corresponded to 1 to 3 mg laurylsulfonate per liter. Under 
specific dosing conditions ALPHA-DEO can also be used in laun- 
dries where wastes are treated by precipitation. (J.B.). 1 tab. 


53304 (UJ V—8074-V, pp 15-18) Radioactive waste treat- 
ment plant - 25 years of operational experience. Diouhy, Z.; 
Ruzicka, F. (Ustav Jaderneho Vyzkumu CSKAE, Rez 
(Czechoslovakia)). 1987. NTIS (US Sales Only), PC A03/ 
MF AOl. Order Number DE88704163/JAW. (CONF- 
8705325—). 

From French-Czechoslovak seminar on the management of 
radioactive wastes; Rez, Czechoslovakia (12 May 1987). 

Three technologies are used for decontamination of liquid 
low and intermediate level radioactive wastes: chemical precipita- 
tion, vacuum evaporation, and ion exchange. Chemical precipitation 
is now only used as a chemical pretreatment technique. Evapora- 
tion, which is the most frequently used method runs in the evapora- 
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tor with a capacity of 4 m/sup 3//h equipped with an extended 
heating system with a foam trap, vapor filter, and a condenser. The 
decontaminated condensate is disposed to the river. Ion exchange is 
used for condensates exceeding the radionuclide limit for the dis- 
posal to the river. The solidification of chemical sludges and con- 
centrates is based on evaporation of bituminous emulsion and con- 
centrates in a film evaporator. In the mid seventies an industrial 
plant was installed of a capacity of 400 m/sup 3/ of concentrates 
and sludges per year using continuous cementation. Compresible 
solid wastes are treated using a screw press. Incompressible wastes 
are mixed with Portland cement and transported for final disposal. 
The specifications are given of the waste treatment plant and the 
total quantity of radioactive waste treated by the plant since 1962 
are tabulated. During 25 years of operation a minimum of abnormal 
situations occured. (J.B.). 1 tab. 


53305 (UJ V—8074-V, pp 19-22) Radioactive waste dis- 
posal in Czechoslovakia. Diouhy, Z. (Ustav Jaderneho Vyz- 
kumu CSKAE, ‘Rez (Czechoslovakia)). 1987. NTIS (US 
Sales Only), PC A03/MF AOl. Order Number 
DE88704163/JAW. (CONF-8705325—). 

From French-Czechoslovak seminar on the management of 
radioactive w ; Rez, Czechoslovakia (12 May 1987). 

The facility for Tilinective waste eoed fo research and 
radionuclide utilization started operation in 1964. It is located in a 
disused limestone mile. The groundwater level is approx. 50 m 
below the disposal units in a sandstone layer. Low and intermediate 
level wastes are converted into chemically stable products. The 
shallow ground disposal facility for these wastes consists of rein- 
forced concrete walled trenches provided with hydroinsulation. 
Site studies for nuclear reactor waste disposal were carried out for 
Dukovany and Mochovce nuclear power plants. Storage facility is 
under construction at the Nuclear Research Institute at Rez for 
temporary disposal of spent fuel from the WWR-S reactor and 
some non-standardized wastes. Low level radioactive wastes are 
disposed in a sanitary facilities. The estimation for 2000 is given of 
a maximum total radioactivity of selected radionuclides in mined 
and shallow ground repositories. Safety-related aspects are men- 
tioned considering radioactive waste solidification, corrosion resist- 
ance of containers and a drainage system in the repository. Safety 
analysis for the repository site takes into account groundwater mi- 
gration, plant or animal intrusion, erosion, fire due to aircraft crash, 
improper disposal operation, reclamation of objects, building con- 
struction at a site, and agricultural activity. (J.B.). 1 tab. 


53306 (WHC-EP—0075) Summary of Single-Shell Tank 
Waste Characterization: 1985--1987. Morgan, L.G.; Schulz, 
W.W.; Adams, M.R.; Owens, K.W. (Westinghouse Hanford 
Co., Richland, WA (USA)). Jul 1988. Contract AC06- 
87RL10930. 493p. NTIS, PC A21. Order Number 
DE89000461/JAW. 

A joint Operations and Engineering Contractor and Re- 
search and Development Contractor team was assembled early in 
fiscal year 1985 by the Operations and Engineering Contractor to 
address issues and problems associated with characterization of 
single-shell tank wastes located on the Hanford Site. This multidis- 
ciplinary team was asked to address both the requirements of char- 
acterizing single-shell tank wastes and the most effective methods 
of conducting this characterization. These team efforts continued 
throughout fiscal years 1985, 1986, and 1987 and are expected to 
continue until single-shell tank waste characterization has been sat- 
isfactorily completed. This document summarizes the initial charac- 
terization strategy developed by the team; describes the team’s, ac- 
tivities during fiscal years 1985, 1986 and 1987; presents the signifi- 
cant results of the single-shell tank waste characterization activities; 
and identifies changes in characterization strategy resulting from 
both team activities and other relevant information. The Single- 
Shell Tank Waste Characterization Team addressed and document- 
ed statistical requirements of estimating the inventory of single-shell 
tanks by tank sampling, evaluated model validity and model predic- 
tions of SST contents, defined the statistical requirements of model 
calibration and validation, assessed the technical requirements of 
characterization efforts, defined the performance assessment re- 
quirements of characterizing the single-shell tank wastes, and devel- 
oped a characterization plan for single-shell tank wastes that recog- 
nizes additional information is required to obtain a final single-shell 
tank waste characterization strategy. 4 figs. 
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53307 (YJT—87-18) Status report on spent fuel manage- 
ment. Peltonen, E.; Ryhaenen, V.; Salo, J.P.; Mikkola, I. 


(Teollisuuden Voima Oy (Finland)). (Voimayhtioeiden 
Ydinjaetetoimikunta, Helsinki (Finland)). Dec 1987. 83p. (In 
Finnish). NTIS (US Sales Only), PC A05/MF AO1. Order 
Number DE88754520/JAW. 

France, Great Britain, the Soviet Union, the Federal Repub- 
lic of Germany and Japan are today the countries with the most 
large-scale projects underway to construct reprocessing plants for 
spent oxide fuel from light water reactors. In some countries, in- 
cluding the United States, Canada and Sweden, the spent fuel man- 
agement is planned to be based on the direct disposal. Except for 
reprocessing little services for spent fuel management are made 
available to foreign power companies. The main option in TVO's 
long-range programme for spent fuel management is based on 
direct disposal in the Finnish bedrock. The reposiory site will be 
selected in the year 2000 and the final disposal is scheduled to begin 
in 2020. At the same time, TVO continues monitoring the interna- 
tional market for related services and will individually assess their 
suitability to TVO’s spent fuel management. A serious alternative 
for a domestic direct disposal would be that of sending the spent 
fuel out of Finland either for reprocessing or final disposal without 
a duty to take back any waste. For such a concept, it would be 
essential to cover the overall quantity of TVO’s spent fuel and also 
to be competetive in financial terms. At the moment, there is none 
such foreign service available. Regarding the domestic scheme for 
direct disposal the R and D work will for some years be focused on 
the encapsulating process and canister materials, as well as the al- 
ternative repository concepts. 


53308 (YJT—88-05) Sorption experiments at oxic and 
anoxic conditions. Koskinen, A.; Hakanen, M.; Lindberg, A. 
(Helsinki Univ. (Finland). Dept. of Radiochemistry; Geo- 
logical Survey of Finland, Espoo). (Voimayhtioeiden Ydin- 
jaetetoimikunta, Helsinki (Finland)). Apr 1988. 43p. NTIS 
(US Sales Only), PC A03/MF AOl. Order Number 
DE88754517/JAW. 

Sorption of U, Pu, Np, Th and Tc at anoxic conditions were 
studied using radionuclides /sup 233/U, /sup 236/Pu, /sup 237/Np, 
/sup 234/Th and /sup 99/Tc. Samples were selected to represent 
common rocks and minerals in Finnish bedrock. The determinations 
of K-values and sorption percents in quartz plagioclase, potassium 
feldspar, honrnblende, biotite, mica gneiss, tonalite, granodiorite, 
porphyritic granite, granitic gneiss and rapakivi granite were per- 
formed by the autoradiographic method. The sorpion of these ele- 
ments was studied under anoxic conditions using synthetic granitic 
ground water and synthetic bentonite water containing ferrous iron. 
For redox-sensitive U, Np and Pu experiments were made by spik- 
ing samples with water containing the radioactive isotope at one 
specified oxidation state. 


53309 (RFP-Trans—485) Process for decomposition 
treatment of radioactive waste organic solvents. Ugi, Kazuo; 
Ichihashi, Toshio; Hasegawa, Akira; Sato, Tatsuaki. (Rock- 
well International Corp., Golden, CO (USA). Rocky Flats 
Plant). Sep 1988. Contract AC04-76DP03533. Translated 
from Japanese Kokai Patent No. Sho 61-269096 (1986). 7p. 
NTIS, PC A02/MF AOl1. Order Number DE88017235/ 
JAW. 

Claims: (1) A process for decomposition treatment of radio- 
active waste organic solvents, characterized by the oxidative de- 
composition, with hydrogen peroxide, in an aqueous phosphoric 
acid solution of metal phosphates, of radioactive waste organic sol- 
vents consisting of hydrocarbons or hydrocarbons and organophos- 
phates. (2) The process for decomposition treatment of radioactive 
waste organic solvents according to claim (1), characterized in that 
the metal phosphate is copper phosphate. (3) The process for de- 
composition treatment of radioactive waste organic solvents ac- 
cording to claim (1), characterized in that the oxidative decomposi- 
tion is carried out at a temperature ranging from 80 to 
100{degree}C. (4) The process for decomposition treatment of ra- 
dioactive waste organic solvents according to claim (1), character- 
ized in that the oxidative decomposition solution or its concentrated 
or diluted solution is reused as an aqueous phosphoric acid solution 
of metal phosphates. 
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53310 Glass former composition and method for immobi- 
lizing nuclear waste using the same. Cadoff, L.H.; Smith- 
Magowan, D.B. (to Dept. of Energy, Washington, DC). US 
Patent 4,759,879. 26 Jul 1988. Filed date 28 Jan 1986. vp. 
er and Trademark Office, Box 9, Washington, DC 
20232. 

In a method of immobilizing nuclear waste in glass where a 
glass forming composition is prepared which comprises a slurry of 
alkoxide glass forming components containing hydrolyzed glass- 
forming silicon compound in a liquid carrier, where the composi- 
tion is heated at an elevated temperature to reduce the volume 
thereof and provide a glass former, the glass former is mixed with 
nuclear waste at up to 500°C, and the resultant mixture is melted at 
about 700°-1500°C, the improvement is described which makes the 
composition resistant to coagulation comprising using the hydro- 
lyzed glass-forming silicon compound in the form of particulate 
solids having a particle size of 0.1-0.7 micrometer in diameter, so 
that the liquid carrier is substantially free of the dissolved hydro- 
lyzed glass-forming silicon compound. 


53311 (DP-MS—88-3-Rev.8-3-88) Test program for clo- 
sure activities at a mixed waste dispoal site at the Savannah 
River Plant. Cook, J.R.; Harley, J.P. Jr. (Savannah River 
Lab., Aiken, SC (USA)). 1988. Contract AC09-76SR00001. 
8p. (CONF-880839—2). NTIS, PC A02/MF AOl1. Order 
Number DE88015396/JAW. 

From Annual DOE low-level waste management confer- 
ence; Denver, CO, USA (30 Aug 1988). 

A 58-acre site at the Savannah River Plant which was used 
for disposal of low-level radioactive waste and quantities of the 
hazardous materials lead, cadmium, scintillation fluid, and oil will 
be the first large waste site at the Savannah River Plant to be per- 
manently closed. The actions leading to closure of the facility will 
include surface stabilization and capping the the site. Test programs 
have been conducted to evaluate the effectiveness of dynamic com- 
paction as a stabilization technique and the feasibility of using local- 
ly derived clay as a capping material. 1 tab. 


53312 Robotic radiation survey and analysis system for 
radiation waste casks. Thunborg, S. (Sandia National Lab., 
Albuquerque, NM (USA)). Transactions of the American Nu- 
clear Society; 55: 656(1987). (CONF-8711195—). 

From American Nuclear Society winter meeting; Los Ange- 
les, CA, USA (15 Nov 1987). 

Sandia National Laboratories (SNL) and the Hanford Engi- 
neering Development Laboratories have been involved in the de- 
velopment of remote systems technology concepts for handling de- 
fense high-level waste (DHLW) shipping casks at the waste reposi- 
tory. This effort was demonstrated the feasibility of using this tech- 
nology for handling DHLW casks. These investigations have also 
shown that cask design can have a major effect on the feasibility of 
remote cask handling. Consequently, SNL has initiated a program 
to determine cask features necessary for robotic remote handling at 
the waste repository. The initial cask handling task selected for de- 
tailed investigation was the robotic radiation survey and analysis 
(RRSAS) task. In addition to determining the design features re- 
quired for robotic cask handling, the RRSAS project contributes to 
the definition of techniques for random selection of swipe locations, 
the definition of robotic swipe parameters, force control techniques 
for robotic swipes, machine vision techniques for the location of 
objects in 3-D, repository robotic systems requirements, and reposi- 
tory data management system needs. 


53313 Application of advanced remote systems technology 
to future waste handling facilities. Kring, C.T.; Meacham, 
S.A. (Oak Ridge National Lab., TN (USA)). Transactions of 
the American Nuclear Society; 55: 657-658(1987). (CONF- 
8711195—). 

From American Nuclear Society winter meeting; Los Ange- 
les, CA, USA (15 Nov 1987). 

The Consolidated Fuel Reprocessing Program (CFRP) at 
Oak Ridge National Laboratory (ORNL) has been advancing the 
technology of remote handling and remote maintenance for in-cell 
systems planned for future nuclear fuel reprocessing plants. Much 
of the experience and technology developed over the past decade 
in this endeavor is directly applicable to the proposed in-cell sys- 
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tems being considered for the facilities of the Federal Waste Man- 
agement System (FWMS). The application of teleoperated, force- 
reflecting servomanipulators with television viewing could be a 
major step forward in waste handling facility design. Primary em- 
phasis in the current program is the operation of a prototype 
remote handling and maintenance system, the advanced servomani- 
pulator (ASM), which specifically addresses the requirements of 
fuel reprocessing and waste handling with emphasis on force reflec- 
tion, remote maintainability, reliability, radiation tolerance, and cor- 
rosion resistance. Concurrent with the evolution of dexterous ma- 
nipulators, concepts have also been developed that provide guid- 
ance for standardization of the design of the remotely operated and 
maintained equipment, the interface between the maintenance tools 
and the equipment, and the interface between the in-cell compo- 
nents and the facility. 


53314 Filling, closure, decontamination and characteriza- 
tion of high-activity borosilicate glass canisters. Bryan, G.H.; 
Holton, L.K. Jr.; Minor, J.E. (Pacific Northwest Lab., 
Richland, WA (USA)). Transactions of the American Nuclear 
Society; 55: 658-661(1987). (CONF-8711195—). 

From American Nuclear Society winter meeting; Los Ange- 
les, CA, USA (15 Nov 1987). 

As part of a bilateral agreement between the Bundesminister- 
ium fuer Forschung und Technologie and the US Dept. of Energy, 
and in collaboration with Kernforschungzentrum Karlsruhe and the 
Institut fuer Tieflagerung, the Pacific Northwest Laboratory (PNL) 
has filled 30 German-made canisters with highly radioactive borosi- 
licate glass. These canisters, containing specified amounts of '*7Cs 
and Sr, will be sealed using a gas tungsten arc welder (GTAW) 
and will be decontaminated to nonsmearable limits using an electro- 
polishing system. They are to be characterized in a series of nonde- 
structive tests: surface dose rate measurement, axial gamma scan- 
ning, canister mass determination, and canister surface temperature 
measurement. The canisters will then be transported to the Asse 
Salt Mine located in the Federal Republic of Germany (FRG) for a 
5-yr repository testing program. 


53315 Retrievability proof-of-principle testing from a 
BWIP repository. Wilson, C.E.; Cottam, A.E. Transactions 
of the American Nuclear Society; 55: 661-663(1987). (CONF- 
8711195—). 

From American Nuclear Society winter meeting; Los Ange- 
les, CA, USA (15 Nov 1987). 

This paper presents an overview of the proof-of-principle 
testing program required to demonstrate the feasibility of retrieving 
entombed waste containers from a potentially deep geologic reposi- 
tory in basalt sometime in the future. The waste emplacement con- 
cept is shown. Demonstrating that a test environment can be struc- 
tured to simulate and verify retrievability requires the definition of 
test criteria and variables, conceptualization of remote equipment, 
and the identification of the test sites. The Basalt Waste Isolation 
Project (BWIP) has prepared a strategy for compliance document 
in accordance with the US Dept. of Energy position on retrievabi- 
lity that identifies the strategy required to accomplish these tests. 
Topics to be covered in this paper include discussions of testing 
feasibility, identification of the many testing variables to be evaluat- 
ed, potential test and equipment configurations, and a discussion of 
remote equipment concepts for both simulated testing and in situ 
testing. 


53316 Automated emplacement and retrieval of hazardous 
waste. Slocum, A.H.; Hou, W.M. (Massachusetts Institute of 
Technology, Cambridge (USA)). Transactions of the Ameri- 
can Nuclear Society; 55: 663-665(1987). (CONF-8711195—). 

From American Nuclear Society winter meeting; Los Ange- 
les, CA, USA (15 Nov 1987). 

The design of several dedicated machines to perform simple 
tasks often results in higher system reliability and efficiency than 
the design of a single, multifunctional machine. Similarly, a reliable 
system for emplacement and retrieval of nuclear waste can be real- 
ized if emplacement/retrieval operations are decomposed into a 
well-defined series of independent tasks. The basic methodology is 
to design a system that eliminates contact between the waste pack- 
age and the vehicle in the event of machine failure. The disabled 
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vehicle can then be withdrawn to a safe location, repaired, and set 
back to resume normal operation. 


0530 Environmental Aspects 
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53317 (DOE/DP/00539—060) Off-site environmental 
monitoring report: Radiation monitoring around United States 
nuclear test areas, calendar year 1987. (Environmental Pro- 
tection Agency, Las Vegas, NV (USA). Environmental 
Monitoring Systems Lab.). Jun 1988. Contract AJIO08- 
86NV 10522. 137p. (EPA—600/4-88/021). NTIS, PC A07/ 
MF AO1. Order Number DE88017291/JAW. 

This report covers the routine radiation monitoring activities 
conducted by the Environmental Monitoring Systems Laboratory- 
Las Vegas in areas which may be affected by nuclear testing pro- 
grams of the Department of Energy. This monitoring is conducted 
to document compliance with standards, to identify trends in envi- 
ronmental radiation, and to provide such information to the public. 
It summarizes these activities for calendar year 1987. No radioac- 
tivity attributable to NTS activities was detectable offsite by the 
monitoring networks. Using recorded wind data and Pasquill stabil- 
ity categories, atmospheric dispersion calculations based on report- 
ed radionuclides releases yield an estimated dose of 5.9 {times} 10-¢ 
person-rem to the population within 80 km of the Nevada Test Site 
during 1987. World-wide fallout of Kr-85, Sr-90, Cs-137, and Pu- 
239 detected by the monitoring networks would cause maximum 
exposure to an individual of less than 0.16 mrem per year. Plutoni- 
um in air was still detectable along with Krypton-85, which contin- 
ued its gradual increase, as has been reported previously. Cesium 
and strontium in air were near their detection limits. An occasional 
net exposure to offsite residents has been detected by the TLD net- 
work. On investigation, the cause of such net exposures has been 
due to personal habits or occupational activities, not to NTS activi- 
ties. 28 refs., 36 figs., 28 tabs. 


53318 (DOE/ER—0317, pp 213-250) Bioavailability of 
energy-effluent materials in coastal ecosystems. Hardy, J.T. 
(Battelle Pacific Northwest Lab., Sequim, WA (USA)). Apr 
1987. NTIS, PC A08/MF AOl. Order Number 
DE88000815/JAW. 

In Physiological responses of marine organisms to environ- 
mental stresses. 

An attempt is made to study the long-term effects of ef- 
fluents from coastal and offshore nuclear power plants. The original 
intent of the program was to integrate approaches in chemistry, 
ocean transport, and biological uptake to quantify the variables that 
regulate biological availability of energy-effluent materials. Initial 
work was focused on the fate and effects of copper. In later re- 
search, the authors examined the basic environmental variables con- 
trolling the bioavailability of energy-related contaminants. They in- 
vestigated how factors such as dissolved organic compounds, sus- 
pended particles, and sediment binding affected chemical speciation 
and how chemical speciation, in turn, influenced the availability of 
metals and radionuclides to marine invertebrates. They developed a 
hydrodynamic model to predict sediment and contaminant trans- 


port, and they quantified the bioconcentration of synthetic-fuel re- 
siduals in plankton. 


53319 (IAEA-TECDOC—453, pp 73-94) International 
experience in the assessment of risks due to oil and gas pro- 
duction and chemicals manufacture. Seaman, M.A. (Technica 
Ltd, London (UK)). Mar 1988. NTIS (US Sales Only), PC 


Seetee A01. Order Number DE88703967/JAW. (CONF- 
861085—). 
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From Assessing and managing health and environmental 
risks from energy and other complex industrial systems; Paris, 
France (13 Oct 1986). 

Risk analysis methods have been applied to the analysis of 
real chemical plant installations for more than 10 years. In these 
early studies, a vast amount of effort was expended on the develop- 
ment of basic methodologies such as prediction models for the dis- 
persion of very large dense vapour clouds, and important advances 
were made in the general scientific understanding of chemical proc- 
ess hazards. The paper will describe the main features of these stud- 
ies, and the most important of the theoretical developments. In 
more recent years, risk analysis has been applied very extensively 
to a wide range of installations, on an almost routine basis. Major 
studies have been carried out in countries as widely spread as: Aus- 
tralia, Hong Kong, Singapore, Saudi Arabia, Canada, the USA, and 
many countries in Western Europe. Currently, there is strong pres- 
sure from both the industries and the regulatory authorities to make 
the results of risk analysis more useful for design purposes, and 
many recent studies have been particularly aimed at this objective. 
Some risk analysis studies have been allied very closely with the 
design process, in such a way that intermediate results can be used 
to refine the design before it becomes completely fixed. The origi- 
nal objective of risk analysis still remains and several government 
authorities are using the technique to assist them in making deci- 
sions about the siting and general acceptability of major process in- 
stallations. This use has necessarily led to the development of more 
sophisticated criteria for the acceptability of risk, and the paper will 
describe and compare several of these, originating from both indus- 
try and government. The paper concludes with some views on the 
future development of the application of risk analysis, with particu- 
lar reference to its extension to a wider range of industries and 
other activities. 8 refs, 10 figs, 1 tab. 


53320 (IAEA-TECDOC—453, pp 239-250) Transfer of 
technology: An attempt at developing an approach to risk 
management at a Philippine power plant. A case study. (Phil- 
ippine Atomic Energy Commission, Diliman, Quezon City). 
Mar 1988. NTIS (US Sales Only), PC A19/MF AO1. Order 
Number DE88703967/JAW. (CONF-861085—). 


From Assessing and managing health and - environmental 
risks from energy and other complex industrial systems; Paris, 
France (13 Oct 1986). 

In a risk management study conducted in the Philippines, the 
PAEC group has adopted an approach which may be of value to 
other developing countries. Locally available data were used as 
guide in the development of a risk model, giving rise to some speci- 
ficity and uniqueness of the study. The study embraces two main 
methodologies, namely: the systematic calculation of the risk im- 
pacts of the energy system to human health and to the environ- 
ment, and the evaluation of the cost-effectiveness of risk reduction 
schemes. The Tiwi Geothermal Power Plant was used as the refer- 
ence energy system. A model for atmospheric dispersion was devel- 
oped and used to estimate the concentrations of hydrogen sulfide 
(H/sub 2/S) at various locations. H/sub 2/S is one of the gas ef- 
fluents of a geothermal power plant and is widely believed to pose 
a major environmental and health hazard. The estimated dose 
values were used to calculate the dose rate levels of the population 
in the area. The direct effect of H/sub 2/S was also evaluated. Var- 
ious H/sub 2/S reduction schemes were analyzed from the cost-ef- 
fectiveness point of view, and alternative measures were considered 
to meet the permissible risk level. Experiences gathered from the 
study led to the formulation of an organized approach regarding 
the various factors which are involved in effective risk management 
studies. These factors are (1) adequate personnel training on project 
methodologies, and systematic data collection, handling and treat- 
ments; (2) establishment of linkages with cooperating institutions/ 
agencies for supplementary data and information; (3) use of up-to- 
date and site-related data (for this study, site related data was con- 
fined to the application of data of proximate areas having similar 
meteorological characteristics to the site); (4) development of a 
flexible model adapted to local conditions/situations; and (5) use of 
computer codes for documentation of the methods used in the com- 
putations. 11 refs, 2 figs. 
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53321 (IAEA-TECDOC—453, pp 331-345) Heavy metal 
pollution at mine sites: Rehabilitation of Rum Jungle. Cos- 
tello, J.M. (Australian Atomic Energy Commission, Suther- 
land (Australia). Lucas Heights Research Labs.). Mar 1988. 
NTIS (US Sales Only), PC A19/MF A0Ol. Order Number 
DE88703967/JAW. (CONF-861085—). 

From Assessing and managing health and environmental 
risks from energy and other complex industrial systems; Paris, 
France (13 Oct 1986). 

Adverse effects from release of heavy metals into the aquatic 
environment are briefly described. The importance of bacterial 
leaching in pyritic waste heaps is noted, together with current re- 
search at a mine site in Australia. The operational history and waste 
management practices at the former uranium mine site at Rum 
Jungle leading to a sustained annual input of heavy metals into the 
Finniss River are discussed. The objectives and measures adopted 
for physical rehabilitation of the Rum Jungle site, completed in 
June 1986 at a cost of about $A16 million (1982 $), are outlined. 
(author). 23 refs, 3 figs, 7 tabs. 


53322 (PNL—6581-Vol.2) Ground-water monitoring com- 
pliance projects for Hanford site facilities: Progress report 
for the period January 1 to March 31, 1988: Volume 2, Ap- 
pendix A. (Pacific Northwest Lab., Richland, WA (USA)). 
May 1988. Contract AC06-76RL01830. 627p. NTIS, PC 
A99/MF AO1. Order Number DE88017373/JAW. 

This appendix is one of nine volumes, and presents data de- 
scribing wells completed at the Hanford Site during the fourth 
quarter of calendar year 1987 (October through December). The 
data in this volume of Appendix A cover the following wells: 299- 
E27-8; 299-E27-9; 299-E27-10;- 299-E28-26; 299-E28-27. The data 
are presented in the following order: Well Completion Report/Title 
III Inspection List, Inspection Plan, As-Built Diagram, Logging 
Charts, and Drill Logs. 


53323 (PNL—6581-Vol.3) Ground-water monitoring com- 
pliance projects for Hanford Site facilities: Progress report, 
January 1-March 31, 1988: Volume 3, Appendix A. (Pacific 
Northwest Lab., Richland, WA (USA)). May 1988. Con- 
tract AC06-76RL01830. 595p. NTIS, PC A25. Order 
Number DE88017132/JAW. 

This appendix is one of nine volumes, and presents data de- 
scribing wells completed at the Hanford Site during the fourth 
quarter of calendar year 1987 (October through December). The 
data in this volume of Appendix A cover the following wells: 299- 
E32-2; 299-E32-3; 299-E32-4; 299-E33-28; 299-E33-29. The data are 
presented in the following order: Well Completion Report/Title III 
Inspection List, Inspection Plan, As-Built Diagram, Logging 
Charts, and Drill Logs. 


53324 (PNL—6581-Vol.4) Ground-water monitoring com- 
pliance projects for Hanford site facilities: Progress report 
for the period January 1 to March 31, 1988: Volume 4, Ap- 
pendix A (contd). (Pacific Northwest Lab., Richland, WA 
(USA)). May 1988. Contract AC06-76RL01830. 73ip. 
NTIS, PC A99. Order Number DE88017370/JAW. 

This appendix is one of nine volumes, and presents data de- 
scribing wells completed at the Hanford Site during the fourth 
quarter of calendar year 1987 (October through December). The 
data in this volume of Appendix A cover the following wells: 299- 
E33-30; 299-E34-2; 299-E34-3; 299-E34-4; 299-E34-5; 299-E34-6. 
The data are presented in the following order: Well Completion 
Report/Title III Inspection List, Inspection Plan, As-Built Dia- 
gram, Logging Charts, and Drill Logs. 


53325 (PNL—6581-Vol.5) Ground-water monitoring com- 
pliance projects for Hanford site facilities: Progress report 
for the period January 1 to March 31, 1988: Volume 5, Ap- 
pendix B. (Pacific Northwest Lab., Richland, WA (USA)). 
May 1988. Contract AC06-76RL01830. 727p. NTIS, PC 
A99/MF A0O1. Order Number DE88017372/JAW. 

This appendix is one of nine volumes, and presents data de- 
scribing wells completed at the Hanford Site during the fourth 
quarter of calendar year 1987 (October through December). The 
data in this volume of Appendix B cover the following wells: 299- 
W6-2; 299-W7-1; 299-W7-2; 299-W7-3; 299-W7-4. The data are pre- 
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sented in the following order: Well Completion Report/Title III 
Inspection List, Inspection Plan, As-Built Diagram, Logging 
Charts, and Drill Logs. 


53326 (PNL—6581-Vol.6) Ground-water monitoring com- 
pliance projects for Hanford site facilities: Progress report 
for the period, January 1-March 31, 1988; Volume 6, Appen- 
dix (contd). (Pacific Northwest Lab., Richland, WA (USA)). 
May 1988. Contract AC06-76RL01830. 620p. NTIS, PC 
A99. Order Number DE88017215/JAW. 

This appendix is one of nine volumes, and presents data de- 
scribing wells completed at the Hanford Site during the fourth 
quarter of calendar year 1987 (October through December). The 
data in this volume of Appendix B cover the following wells: 299- 
W7-5; 299-W7-6; 299-W8-1; 299-W9-1; 299-W10-13. The data are 
presented in the following order: Well Completion Report/Title III 
Inspection List, Inspection Plan, As-Built Diagram, Logging 
Charts, and Drill Logs. 


53327 (PNL—6581-Vol.7) Ground-water monitoring com- 
pliance projects for Hanford site facilities: Progress report 
for the period January 1 to March 31, 1988: Volume 7, Ap- 
pendix B (contd). (Pacific Northwest Lab., Richland, WA 
(USA)). May 1988. Contract AC06-76RL01830. 815p. 
NTIS, PC A99. Order Number DE88017371/JAW. 

This appendix is one of nine volumes, and presents data de- 
scribing wwlls completed at the Hanford Site during the fourth 
quarter of calendar year 1987 (October through December). The 
data in this volume of Appendix B cover the following wells: 299- 
W10-14; 299-W15-15; 299-W15-16; 299-W15-17; 299-W15-18. The 
data are presented in the following order: Well Completion 
Report/Title III Inspection List, Inspection Plan, As-Built Dia- 
gram, Logging Charts, and Drill Logs. 


53328 (PNL—6581-Vol.8) Ground-water monitoring com- 
pliance projects for Hanford site facilities: Progress report 
for the period January 1 to March 31, 1988: Volume 8, Ap- 
pendix B (contd). (Pacific Northwest Lab., Richland, WA 
(USA)). May 1988. Contract AC06-76RL01830. 64ip. 
NTIS, PC A99. Order Number DE88017213/JAW. 

This appendix is one of nine volumes, and presents data de- 
scribing wells completed at the Hanford Site during the fourth 
quarter of calendar year 1987 (October through December). The 
data in this volume of Appendix B cover the following wells: 299- 
W18-21; 299-W18-22; 299-W 18-23; 299-W18-24. The data are pre- 
sented in the following order: Well Completion Report/Title III 
Inspection List, Inspection Plan, As-Built Diagram, Logging 
Charts, and Drill Logs. 


53329 (YJT—87-19) Factors effecting carbonate equilib- 
ria in natural waters. Snellman, M. (Valtion Teknillinen Tut- 
kimuskeskus, Otaniemi (Finland). Reaktorilaboratorio). 
(Voimayhtioeiden Ydinjaetetoimikunta, Helsinki (Finland)). 
Dec 1987. 40p. NTIS (US Sales Only), PC A03/MF AO1. 
Order Number DE88754513/JAW. 

This study is related to preliminary stie evaluations to be 
carried out in 1987-1992 for spent nuclear fuel disposal in Finland. 
Near surface and shallow groundwaters are characterized by high 
concentration of calcium and bicarbonate due to dissolution of cal- 
cite. The input of carbon dioxide in the upper zone of the bedrock 
has a strong influence on the pH giving a pH around neutral. In 
deep groundwaters when the system is no longer open to the input 
of carbon dioxide the pH rises as the carbonate system is displaced 
towards the bicarbonate-carbonate site. In still deeper parts of the 
rock weathering of other minerals such as feldspars affects the 
chemistry raising the pH and resulting in saturation and precipita- 
tion of calcite. The more advanced these reactions become the 
higher is the pH and the lower is the carbonate content. The equi- 
librium concentrations of carbonate species are affected both by 
temperature and ionic strength of the waters, at high ionic strength 
especially the distribution between bicarbonate and carbonate ions 
is affected. The total concentration of carbonates in groundwaters 
is determined through complex interaction between calcite and car- 
bonates in the water. In deep groundwaters which are closed for 
input of CO/sub 2/ the concentration is stated to be regulated by 
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dissolution of calcium carbonate. In deep granitic groundwaters pH 
is stated to be buffered to 6.5 to 10, where a high pH would corre- 
spond to a low total carbonate concentration and often also a low 
calcium concentration and a low pH would correspond to high car- 
bonae and calcium concentrations. 


0540 Health And Safety 


REFER ALSO TO CITATION(S) 53111, 53112, 53113, 53114, 53115, 53116, 
53117, 53118, 53119, 53120, 53121, 53122, 53123, 53124, 53125, 53126, 53127, 
53128, 53129, 53130, 53131, 53132, 53135, 53880, 53890, 53899, 53900, 53901, 
53903, 53904, 54457, 54491, 54917, 54931, 55218 


53330 (DP-MS—88-165) Decommissioning of contaminat- 
ed equipment. Rattigan, S.M. (Du Pont de Nemours (E.I.) 
and Co., Newark, DE (USA). Engineering Dept.). 1988. 
Contract AC09-76SR00001. 3p. (CONF-880846—3). NTIS, 
PC A02/MF AOt?. Order Number DE88016726/JAW. 

From American Glovebox Society annual meeting; Denver, 
CO, USA (23 Aug 1988). 

This document presents a summary of the D&R plan which 
addresses many of the major co-occupancy concerns associated 
with the removal of precipitators from a facility at SRP. It is not 
intended to address all of the plan’s details and it is likely that por- 
tions of the plan will be improved as the Basic Data and Scopes of 
Work for the proposed project are developed. Because this docu- 
ment and associated prints cannot clearly represent the various 
stages of the plan, a study model was built to assist. This model 
shows the present layout of the south end of the facility and pro- 
gresses to show each stage of the D&R plan. Also, a break-away 
model of one of the precipitators was built to show how the D&R 
of the cabinet could be accomplished. These models are very useful 
in pulling together ideas from various groups working within the 
facility. This plan is contingent upon providing a dedicated, trained 
personnel team consisting of Liaison-Operations, Supervisors, 
Project Engineers, a Construction Craft Coordinator, Construction 
workers from each required craft, Separations Operators, and 
Health Protection Inspectors. Once identified, this team should be 
maintained throughout all phases of this D&R plan. All members of 
the team must be adequately trained in understanding the air flow 
control methods, waste removal methods, and emergency proce- 


dures, as well as general understanding of the overall plan and se- 
quence of steps. 


53331 (DPST—86-343) Nuclear criticality safety of con- 

tainers of dried resin. (Savannah River Lab., Aiken, SC 

(USA)). 27 Mar 1986. Contract AC09-76SR00001. 6p. 

—— PC A02/MF AOl. Order Number DE89000014/ 
AW. 

A request has been made for nuclear criticality safety analy- 
ses for the Fuel Production Facility. According to the terms of the 
request, the FPF Project Liaison Team will issue a memorandum 
for each individual NCSA that provides the information necessary 
to perform the analysis. In response to the first memorandum, an 
analysis was done for the worst-case scenario to which it refers, in 
which five transfer enclosure as the result of an earthquake. A cage 
diameter of at least 15 inches, i.e., one that maintains a triangular 
pitch of at least 15 inches, was calculated to be necessary to pro- 
vide a comfortable margin of subcriticality if flooding of containers 
and inleakage of water is considered credible. If flooding is not 
credible, no cage is necessary. 17 refs. 


53332 (INIS-BR—1195) Considerations about house de- 
contamination in Goiania: limits and consequences. Silva, C.J. 
da; Delgado, J.U.; Luiz, M.T.B.; Cunha, P.G.; Barros, P.D. 
de. (Instituto de Radioprotecao e Dosimetria, Rio de Janei- 
ro (Brazil); Comissao Nacional de Energia Nuclear de 
Brasil, Rio de Janeiro). (Instituto de Radioprotecao e Dosi- 
metria, Rio de Janeiro (Brazil)). 1988. 11p. (In Portuguese). 
NTIS (US Sales Only), PC A03/MF AO1. Order Number 
DE88703888/JAW. 

We are considering some aspects related to the decontamina- 
tion activities about 50 houses affected by Cs-137 in Goiania city. 
We described the way these contaminations occurred, the instru- 
ments used and the procedures. We also discuss the dose limits es- 
tablised in the decontamination and the consequences resulting from 
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this action. We call attention to the fact that not only the technical — 
aspects in such activities bu also the psycho-social implications re- 
sulting from them are specially important. 


53333 (INIS-BR—1200) 137 Cs: chemical decontamina- 
tion in Goiania. Medeiros, J.A.; Ferreira, A.C.M.; Duarte, 
L.T.; Ferreira, E.M.M. (Comissao Nacional de Energia Nu- 
clear de Brasil, Rio de Janeiro). 1988. Ip. (In Portuguese). 


NTIS (US Sales Only), PC A02/MF AOl1. Order Number 
DE88703892/JAW. 


53334 (NUREG/CP—0086-Vol.1, pp 93-98) Means used 
to make sure that the confinement is maintained in case of 
fire. Savornin, J. May 1987. NTIS, PC A99/MF AOl1 - 
Volt) Order Number TI88015221/JAW. (CONF-860820— 
Vol.1). 

From 19. DOE/NRC nuclear air cleaning conference; Seat- 
tle, WA, USA (18 Aug 1986). 

In case of fire in nuclear facilities, the ventilation and filtra- 
tion systems have to be designed to exclude any radioactive release 
to the environment. For this purpose it’s necessary to maintain the 
extraction ventilation running. As a result, smoke and heated air 
will be introduced into the ducts toward the HEPA filters. Conse- 
quently one must know the threshold from which, filters will stop 
doing their part, and ducts will be partly destroyed. Tests and expe- 
riences are led or provided to give answers to those questions. In- 
formation are provided about tests already drawn and scheduled 
with the two available apparatus. 


53335 (NUREG/CP—0086-Vol.1, pp 99-108) Release of 
radioactivity out of waste packages under thermal stress. 
Gruendler, D.; Brenig, H.W.; Wurtinger, W. (Gesellschaft 
fuer Reaktorsicherheit (GRS) mbH, Koeln (West Germa- 
ny)). May 1987. NTIS, PC A99/MF AOl - GPO. Order 
Number TI88015221/JAW. (CONF-860820—Vol.1). 

From 19. DOE/NRC nuclear air cleaning conference; Seat- 
tle, WA, USA (18 Aug 1986). 

The release of radioactivity out of waste packages under 
thermal stress is generally determined by complex processes, which 
cannot be formulated mathematically. However essential param- 
eters such as mechanisms and heat transfer parameter-can be simpli- 
fied so far, that the determination of released activity can be carried 
out analytically. Examples of calculations show release fractions be- 
tween 107° and 10% Although these results are conservative, the 
values confirm the thermal behavior of the wastes and thus, the 


presented models are suitable for the performance of safety analy- 
ses. 


53336 (NUREG/CP—0086-Vol.1, pp 109-119) Simula- 
tion of explosions in air cleaning systems and comparison of 
the results with computer code predictions. Gregory, W.S.; 
Nichols, B.D.; Wade, R.D.; Smith, P.R.; Fenton, D.L. (Los 
Alamos National Lab., NM (USA)). May 1987. NTIS, PC 
A99/MF AO1 - GPO. Order Number T1I88015221/JAW. 
(CONF-860820—Vol.1). 

From 19. DOE/NRC nuclear air cleaning conference; Seat- 
tle, WA, USA (18 Aug 1986). 

Experimental testing and development of computer codes for 
predicting the effects of explosions in air cleaning systems are being 
done for the Department of Energy. The work is a combined effort 
by the Los Alamos National Laboratory and New Mexico State 
University (NMSU). Of secondary importance are the experimental 
data showing the combined effects of explosions within air cleaning 
systems that contain all of the important air cleaning elements. The 
experimental apparatus is a small version of a large experimental 
system that was installed at NMSU. The small system is used to 
obtain gas-dynamic data throughout the system. Gas explosions are 
simulated in the experiments using a unique system of gas-filled bal- 
loons. The experiments will yield information on the degree of pro- 
tection a system offers in attenuating explosive effects within air 
cleaning systems. Analytical predictions were made using computer 
codes that predict gas-dynamic values such as flows, temperatures, 
and pressures throughout the system. The gas explosions were com- 
pared with the predicted results, and good agreement was found 
for most of the pressure measurements. 
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53337 (NUREG/CP—0086-Vol.1, pp 120-128) Fire-acci- 
dent analysis code (FIRAC) verification. Nichols, B.D.; 
Gregory, W.S.; Fenton, D.L.; Smith, P.R. (Los Alamos Na- 
tional Lab., NM (USA)). May 1987. NTIS, PC A99/MF 
AOl - GPO. Order Number T188015221/JAW. (CONF- 
860820—Vol.1). 

From 19. DOE/NRC nuclear air cleaning conference; Seat- 
tle. WA, USA (18 Aug 1986). 

The FIRAC computer code predicts fire-induced transients 
in nuclear fuel cycle facility ventilation systems. FIRAC calculates 
simultaneously the gas-dynamic, material transport, and heat trans- 
port transients that occur in any arbitrarily connected network 
system subjected to a fire. The network system may include venti- 
lation components such as filters, dampers, ducts, and blowers. 
These components are connected to rooms and corridors to com- 
plete the network for moving air through the facility. An experi- 
mental ventilation system has been constructed to verify FIRAC 
and other accident analysis codes. The design emphasizes network 
system characteristics and includes multiple chambers, ducts, blow- 
ers, dampers, and filters. A large industrial heater and a commercial 
dust feeder are used to inject thermal energy and aerosol mass. The 
facility is instrumented to measure volumetric flow rate, tempera- 
ture, pressure, and aerosol concentration throughout the system. 
Aerosol release rates and mass accumulation on filters also are 
measured. This paper compares and discusses the gas-dynamic and 
heat transport data obtained from the ventilation system experi- 
ments with those predicted by the FIRAC code. The numerically 
predicted data generally are within 10% of the experimental data. 


53338 (NUREG/CP—0086-Vol.1, pp 426-441) Develop- 
ment at the Karlsruhe Nuclear Research Center of remotely 
operated filter housings and filter elements for reprocessing 
plants. Jannakos, K.; Becka, H.J.; Potgeter, G.; Furrer, J. 
(Kernforschungszentrum Karlsruhe (West Germany)). May 
1987. NTIS, PC A99/MF A0Ol - GPO. Order Number 
T188015221/JAW. (CONF-860820—Vol.1). 

From 19. DOE/NRC nuclear air cleaning conference; Seat- 
tle, WA, USA (18 Aug 1986). 

Under the Reprocessing and Waste Treatment Project 
(PWA) development work is carried out at the KfK on fabricating 
and testing remotely operated filter housings and filter elements for 
wet and dry aerosol retention. The remotely operated filters are 
used mainly to clean gaseous effluents containing a high portion of 
radioactive aerosols, e.g., for cleaning dissolver offgases from re- 
processing plants. Development work on the remotely operated 
filter housings has produced a third generation of filter housing 
which are modular in design so that in an accident parts of the 
housing and of the remote handling mechanism, respectively, can 
be replaced by remote operation using a crane and a manipulator. 
The development of filter elements for aerosol retention started 
from the rectangular design via a quasi-circular design to a polygo- 
nal filter element for dry aerosol retention. This filter element is 
suited for gas flows up to 3000 m*/h and temperatures up to 200°C. 
It can be replaced by remote handling and compressed to about one 
third of its volume so that the waste volume can be minimized. The 
technical development of the filter elements has now been complet- 
ed but testing is still going on, above all as regards remote han- 
dling, tightness, decontamination factor for various offgas param- 
eters (humidity, temperature, pressure, NO/sub x/), corrosion, and 
under accident conditions. 


53339 (NUREG/CP—0086-Vol.1, pp 549-559) Final re- 
sults and consequences of the development of a cryogenic 
krypton separation system. Hutter, E.; Amend, J.; Ammon, 
R.V.; Bumiller, W.; Neffe, G. (Kernforschungszentrum 
Karlsruhe GmbH (West Germany)). May 1987. NTIS, PC 
A99/MF A0O1 - GPO. Order Number 1T188015221/JAW. 
(CONF-860820—Vol.1). 

From 19. DOE/NRC nuclear air cleaning conference; Seat- 
tle, WA, USA (18 Aug 1986). 

After some ten years of development the test program car- 
ried out with the ADAMO and KRETA facilities for cryogenic 
separation of Krypton from the dissolver offgas of a reprocessing 
plant was brought to an end in a continuous campaign of three 
months of industry-like operation. The feasibility of the chosen con- 
cept has been demonstrated in some 20,000 hours of test operation. 
The most important activity was the investigation, in cryogenic col- 
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umns of the behavior of impurities within the offgas stream (On, 
CO, CHs, NO/sub x/) and of compounds which may form in the 
columns (Os, N2O,) due to radiolysis. Progress was made in the fol- 
lowing areas: (1) effective removal of NO/sub x/ in the preparato- 
ry catalytic reduction step; NO/sub x/ can be removed from the 
process gas down to less than 1 ppm/sub v/, which prevents plug- 
ging of the cryogenic column; and (2) effective removal of ozone 
together with the xenon bottom product from the krypton-xenon 
separation colunin. Operating the column with continuous head and 
bottom product withdrawal, and suppressing pressure oscillations 
by careful control, allows the Xe-Os product to be kept free from 
krypton down to a few ppm/sub v/. Another topic of development 
was the reduction of the krypton inventory of the columns to 
reduce the activity inventory. In three months of continuous oper- 
ation no major malfunctions occurred. No long-term effects, such 
as dangerous accumulations or gradual plugging of parts of the in- 
stallations, were observed. 


53340 (NUREG/CP—0086-Vol.1, pp 560-565) Krypton 
recovery by cryogenic distillation without preceding oxygen 
elimination. Geens, L.; Goossens, W.R.A.; Marien, J. 
(S.C.K./C.E.N., Mol (Belgium)). May 1987. NTIS, PC 
A99/MF AOl - GPO. Order Number TI88015221/JAW. 
(CONF-860820—Vol.1). 

From 19. DOE/NRC nuclear air cleaning conference; Seat- 
tle, WA, USA (18 Aug 1986). 

By applying the proper operation mode for cryogenic distil- 
lation, ozone accumulation can be reduced or even be prevented to 
the extent that oxygen might be allowed in the feed gas of a cryo- 
genic krypton recovery unit in future installations. The behavior of 
oxygen and ozone in the S.C.K./C.E.N. cryogenic distillation unit 
was investigated. The presence of oxygen resulted in new tempera- 
ture and concentration profiles in the first rectification column, 
without affecting the operation of this column. No oxygen was de- 
tected in the liquid krypton-xenon bottom product, so that no 
oxygen was transferred to the second batch distillation column. 
Ozone accumulated in the krypton-xenon mixture. Its decay was 
measured in absence and in presence of a thulium-170 radiation 
source. The higher decay rate, observed with the radiation source, 
indicates that ozone accumulation might be prevented by providing 
the proper radiation intensity in the kettle of the rectification 
column. The feasibility of cryogenic distillation for krypton remov- 
al from an air carrier stream was demonstrated with an inventory 
of 4.44 TBq krypton-85, during a 900 hours campaign. 


53341 (NUREG/CP—0086-Vol.1, pp 578-600) Contain- 
ment of krypton-85 by an ion-implantation/sputtering process 
using rare earth alloys. McClanahan, E.D.; Moss, R.W.; 
Greenwell, E.N.; Bradley, E.R.; McDonald, E.L. (Pacific 
Northwest Lab., Richland, WA (USA)). May 1987. NTIS, 
PC A99/MF AOl - GPO. Order Number T188015221/ 
JAW. (CONF-860820—Vol.1). 

From 19. DOE/NRC nuclear air cleaning conference; Seat- 
tle, WA, USA (18 Aug 1986). 

The design of a remotely operable ion-implantation/sputter- 
ing process for containment of krypton-85 in a solid metal alloy 
matrix is described. The process operates at subatmospheric pres- 
sure and is compatible with plants for reprocessing irradiated nucle- 
ar fuel that range in size up to 2000 metric tons of heavy metal per 
year. Process capacity is determined by the size, operating power 
and number of individual krypton-trapping storage devices 
(KTSDs) that can be operated simultaneously in parallel. A 65-kW 
capacity nonradioactive multiple storage device unit was construct- 
ed using three unshielded test modules. The KTSDs contained 
composite targets with copper-yttrium surface area ratios of 1 and 5 
to provide the matrix for the krypton product. Krypton was incor- 
porated at rates of 1.5 liters (STP) per hour for the larger and 1.0 
and 0.7 liters (STP) per hour for the smaller KTSDs, respectively. 
A higher yttrium content in one of the smaller KTSD’s target was 
responsible for the greater trapping rate in the smaller units. Radio- 
active tests, using a total of 382 curies of a krypton mixture con- 
taining 4.2 krypton-85, were performed to verify that the 8 particle 
flux did not adversely affect the process and to provide representa- 
tive krypton-85 storage product for long-term elevated-temperature 
testing. Three bench-scale KTSDs, with a substrate area of 345 cm? 
and containing 80 to 150 curies each of krypton-85 implanted in a 
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copper-yttrium alloy, are being stored at temperatures ranging from 
150 to 350°C. Periodic sampling is in progress. 


53342 (NUREG/CP—0086-Vol.1, pp 601-614) Condi- 
tioning of radiokrypton using ion sputter pumps. Roemer, J.; 
Henrich, E.; Fritsch, T. (Kernforschungszentrum Karlsruhe 
(West Germany)). May 1987. NTIS, PC A99/MF AOl - 
GPO. Order Number TI88015221/JAW. (CONF-860820— 
Vol.1). 

From 19. DOE/NRC nuclear air cleaning conference; Seat- 
tle, WA, USA (18 Aug 1986). 

Krypton ion implantation into sputtered metals seems to 
offer a safe conditioning and storage of fission product krypton sep- 
arated in a spent fuel reprocessing plant. Various crystalline and 
amorphous metal matrices have been investigated in 1.0 kW labora- 
tory scale ion sputter pumps. An amorphous Cu70/Zr30 alloy is fa- 
vored, due to its high efficiency and material properties. Radial 
scale up of the laboratory pumps is simple. Longitudinal scale up 
was investigated in a dummy device by visible observation of the 
gas discharge. A relatively homogeneous discharge has been ob- 
tained for inner to outer cathode voltage ratios greater than four. 
One anode, which is front side earthed, is sufficient for such operat- 
ing conditions. The design of 10-15 kW pumps has been made in 
view of technical application. Optimal operating conditions are 
sputter voltages of 2 to 3 kV and implantation voltages of 0.3 kV 
for Fe/Zr and 0.4 kV for Cu/Zr. Pumping rates between 2.0 to 4.0 
L (STP) per square meter of sputter electrode surface have been 
reached. Effectivity has been as low as 13.0 kWh per 1 L (STP) of 
Kr. These results are in good agreement with previous laboratory 


data. Aspects for technical applications in a reprocessing plant are 
discussed. 


53343 (NUREG/CP—0086-Vol.1, pp 129-134) Methods 
for air cleaning system design and accident analysis. Greg- 
ory, W.S.; Nichols, B.D. (Los Alamos National Lab., NM 
(USA)). May 1987. NTIS, PC A99/MF AO1 - GPO. Order 
Number T188015221/JAW. (CONF-860820—Vol.1). 

From 19. DOE/NRC nuclear air cleaning conference; Seat- 
tle, WA, USA (18 Aug 1986). 

This paper describes methods, in the form of a handbook 
and five computer codes, that can be used for nuclear facility air 
cleaning system design and accident analysis. Four of the codes 
were developed primarily at the Los Alamos National Laboratory, 
and one was developed in France. Tools such as these are used to 
design ventilation systems in the mining industry but do not seem 
to be commonly used in the nuclear industry. For example, the Nu- 
clear Air Cleaning Handbook is an excellent design reference, but it 
fails to include information on computer codes that can be used to 
aid in the design process. These computer codes allow the analyst 
to use the handbook information to form all the elements of a com- 
plete system design. Because these analysis methods are in the form 
of computer codes they allow the analyst to investigate many alter- 
native designs. In addition, the effects of many accident scenarios 
on the operation of the air cleaning system can be evaluated. These 
tools originally were intended for accident analysis, but they have 
been used mostly as design tools by several architect-engineering 
firms. The Cray, VAX, and personal computer versions of the 
codes, an accident analysis handbook, and the codes availability 
will be discussed. The application of these codes to several design 
operations of nuclear facilities will be illustrated, and their use to 


analyze the effect of several accident scenarios also will be de- 
scribed. 


53344 (SIS—1988:5) General radiation hygiene and 
safety aspects in dental radiography. Moe, A.J. (Statens Inst. 
for Straalehygiene, Oslo (Norway)). 1988. 36p. (In Norwe- 
gian). NTIS (US Sales Only), PC A03/MF AO1. Order 
Number DE88754495/JAW. 


A presentation of all essential aspects concerning practical 
radiation hygiene in dental radiography is given. The report reflects 
the established opinion and practice of the National Institute of Ra- 
diation Hygiene evolved through many years of experience in this 


field. The principal target group includes all dental staff members 
in Norway. 
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53345 (BNL—52162) Methods for cost-benefit-risk analy- 
sis of material-account upgrades. Fisbone, L.G.; Gordon, 
D.M.; Higinbotham, W.; Keisch, B.; Sanborn, J. (Brookha- 
ven National Lab., Upton, NY (USA)). Jun 1988. Contract 
AC02-76CH00016. 75p. NTIS, PC AOS/MF AOl1; 1; GPO 
Dep. Order Number DE88016447/JAW. 

We have developed a cost-benefit-risk methodology for eval- 
uating material-accounting upgrades at key measurement points in 
nuclear facilities. The focus of this methodology is on nuclear-mate- 
rial measurements and their effects on inventory differences and 
shipper/receiver differences. The methodology has three main com- 
ponents: (1) Cost. This is the easiest factor to quantify; the cost is 
simply the present dollar cost of the upgrade, plus incremental op- 
erating and maintenance costs discounted as appropriate. (2) Bene- 
fits. The primary benefits of improved measurement are improved 
inventory differences (IDs) for material balance area (MBAs), or 
improved shipper/receiver (S/R) differences. Not all forms of nu- 
clear material are equally attractive targets for diversion, and the 
benefits for improving accountancy-system performance in MBAs 
containing high-grade material such as pure plutonium oxide should 
be greater than in those containing for example, natural uranium. 
Weights are proposed to make such distinctions. (3) Risk factors. 
Two "risk factors” were identified as useful to include within the 
cost-benefit framework: the possibility that the upgrade would not 
perform an anticipated and the possibility that production would be 
adversely affected by the upgrade. The fundamental outcome of the 
methodology is therefore cost-benefit ratios characterizing the pro- 
posed upgrades, with the risk factors applied as necessary to the 
benefits. Example illustrate the methodology’s use. 10 refs., 5 figs., 
9 tabs. 


53346 (IAEA-R—3543-F) Development of risk criteria 
for the whole nuclear fuel cycle. Final report for the period 1 
September 1983 - 30 September 1987. Bede, G. (Technical 
Univ., Budapest (Hungary). Inst. of Thermal Energy and 
Systems Engineering). (International Atomic Energy 
Agency, Vienna (Austria)). Feb 1988. 66p. NTIS (US Sales 
Only), PC A04/MF A0Ol. Order Number DE88703145/ 
JAW. 

RELEASE computer code. 

Methods were developed for intercomparison of the risks 
arising from normal operation of different energy producing sys- 
tems, for determination of socially acceptable security level of the 
energy supply, and for estimation of short and medium range trans- 
port of radioactive airborne materials. A computer programme was 
developed for the quick evaluation of situations arising from acci- 
dental radioactive releases from the nuclear power plants. In the 
production of electrical energy/heat the intercomparison to other 
forms of energy can be limited to the comparison of the effects of 
airborne pollutants, because other possible harmful effects are prac- 
tically same for all energy production systems. When the effects of 
a given source are to be determined, all other realistically possible 
solutions also have to be investigated. For the determination of 
public risk arising from different energy production systems inter- 
comparison calculations are performed. The air pollution transport 
models, with suitable parameters, are effective tools for the risk in- 
tercomparison calculations. In each of the investigated cases, nucle- 
ar versus conventional heating plant, and nuclear versus conven- 
tional power plant, the results definitely showed that the nuclear 
variant produces a fairly lower public risk than the conventional 
one. The security of the energy supply from the consumer's view- 
point was considered an important aspect in the public risk analysis 
economically as well as generally. Figs, tabs. 


53347 (IAEA-STR—235) Current status of process moni- 
toring for IAEA safeguards. Koroyasu, M. (International 
Atomic Energy Agency, Vienna (Austria). Dept of Safe- 
guards). Jun 1987. 69p. NTIS (US Sales Only), PC A04/MF 
AO01. Order Number DE88704187/JAW. 

Based on literature survey, this report tries to answer some 
of the following questions on process monitoring for safeguards 
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purposes of future large scale reprocessing plants: what is process 
monitoring, what are the basic elements of process monitoring, 
what kinds of process monitoring are there, what are the basic 
problems of process monitoring, what is the relationship between 
process monitoring and near-real-time materials accountancy, what 
are actual results of process monitoring tests and what should be 
studied in future. A brief description of Advanced Safeguards Ap- 
proaches proposed by the four states (France, U.K., Japan and 
U.S.A.), the approach proposed by the U.S.A., the description of 
the process monitoring, the main part of the report published as a 
result of one of the U.S. Support Programmes for IAEA Safe- 
guards and an article on process monitoring presented at an IAEA 
Symposium held in November 1986 are given in the annexes. 24 
refs, 20 figs, tabs. 


(I[AEA-STR—236) Proposals for the 1989/90 Safe- 
auto lh and: 2 quagiontann end amsodinted ancatiegy ater, 
national Atomic Energy Agency, Vienna (Austria). Dept of 
Safeguards). Jul 1987. 26p. NTIS (US Sales Only), PC A03/ 
MF AO1. Order Number DE88704188/JAW. 

The R and D programme of the IAEA Department of Safe- 
guards as carried out by or undertaken on behalf of the Division of 
Development and Technical Support, the Division of Safeguards 
Evaluation and the Division of Safeguards Information Treatment 
is set out in tables which give the objective of the programme ele- 
ments, a description of the activities to be performed and a number 
of items of information required for assessment of the activities. 
The linkage between R and D activities and planned meetings on 
safeguards topics in 1989/90 is shown in a table too. 4 tabs. 


53349 (INIS-BR—1123) Nuclear material control at 
IEA-R1 nuclear research reactor. (Instituto de Pesquisas En- 
ergeticas e Nucleares, Sao Paulo (Brazil)). 1988. 27p. NTIS 
(US Sales Only), PC A03/MF AOl. Order Number 
DE88703224/JAW. 

The control measurements system and verification of physi- 
cal inventory for fuel elements used in the operation of IEA-R1 nu- 
clear research reactor are described. The computer code used for 
burn-up calculation are shown. (E.G.). 


53350 (INIS-BR—1124) Nuclear material control in 
Angra 1, Freire, E.M.; Palacio, F.M. (FURNAS, Rio de Ja- 
neiro (Brazil)). 1988. 42p. NTIS (US Sales Only), PC A03/ 
MF AO1. Order Number DE88703225/JAW. 

The Angra 1 reactor and how the nuclear material is con- 
trolled at this station are described. The computer codes used for 
this calculations are shown. (E.G.). 


53351 (INIS-BR—1127) Experience gained with the de- 

velopment of a performance test program for the monitoring 

and surveillance systems in the Embalse nuclear power plant. 

Arestin, M.L. (Comision Nacional de Energia Atomica, 

Buenos Aires (Argentina)). 1988. 26p. (In Spanish). NTIS 
Cc 


(US Sales Only), 
DE88703228/JAW. 

The monitoring and surveillance system for Embalse nuclear 
power plant are presented. The reactor, the nuclear fuel manage- 
ment, the equipments from monitoring and surveillance system, the 
activities developed by the AIEA experts in each mission of this 
test program and the management of the components for this test 
program in Argentine are described. (E.G.). 


A03/MF AOl. Order Number 


53352 (INIS-BR—1146) Nuclear material surveillance 
and accountability at the IPR-R1 research reactor. Stasiulevi- 
cius, R. (Centro de Desenvolvimento da Tecnologia Nucle- 
ar, Belo Horizonte (Brazil)). 1988. 14p. NTIS (US Sales 
ca PC A03/MF AOl. Order Number DE88703246/ 
AW. 


A description of the general features of the IPR-R1 and its 
experimental facilities, utilization and safeguard procedures into Nu- 
clear Material Control System are presented. (E.G.). 
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53353 (NUREG—0430-Vol.8-No.2) Licensed fuel facility 
status report: Inventory difference data, July 1987-December 
1987. (Nuclear Regulatory Commission, Washington, DC 
(USA). Office of Nuclear Material Safety and Safeguards). 
Sep 1988. 14p. NTIS, PC A03/MF A0Ol - GPO. Order 
Number T188017202/JAW. 


NRC is committed to the periodic publication of licensed 
fuel facilities’ inventory difference data, following agency review of 
the information and completion of any related investigations. Infor- 
mation in this report includes inventory difference data for active 
fuel fabrication facilities possessing more than one effective kilo- 
gram of high enriched uranium, low enriched uranium, plutonium, 
or uranium-233. 


53354 (SAND—88-1524C) Solid-state cameras in security 
applications. Murray, D.W. (Sandia National Labs., Albu- 
querque, NM (USA)). 1988. Contract AC04-76DP00789. 5p. 
(CONF-881085—1). NTIS, PC A02/MF AO}; 1; GPO Dep. 
Order Number DE88011245/JAW. 

From IEEE Carnahan conference on security applications; 
Lexington, KY, USA (5 Oct 1988). 

Solid-state imager technology is developing so rapidly that 
each year several new cameras are introduced. In 1981, there were 
only about two solid-state cameras available; now there are over 50 
models available with a wide variety of features and performance 
characteristics. Despite the fact that the resolution and the sensitivi- 
ty of these cameras are lower than their vacuum tube predecessors, 
their potential for greatly improved reliability has focused a great 
deal of attention on them as replacements for vacuum tube cameras 
in alarm assessment applications. Beginning in June 1985, Sandia 
National Laboratories initiated a series of tests to determine the 
performance characteristics of solid-state cameras. The purpose of 
these ongoing tests is to uncover the strengths and weaknesses of 
these cameras and help to determine their suitability for various se- 
curity applications. Because all of these cameras are, in principle, 
suitable for all but the most demanding interior applications, the 
tests focus on those characteristics that are most desirable for exte- 
rior applications: resolution, sensitivity, contrast, and low smear. 
Other observations include noise level, conformity to standards, 
and environmental tolerances. The results of these tests, as well as a 
description of the test equipment and procedures, are presented in 
this report. 6 figs., 2 tabs. 


53355 (UTNL-R—213, pp 146-158) National and inter- 
national safety, safeguardability and security. Wakabayashi, 
Hiroaki. (Tokyo Univ., Tokai, Ibaraki (Japan). Nuclear En- 

gineering Research Lab.). Nov 1987. NTIS (US Sales 
Only), PC A10/MF AO01. Order Number T189780004/JAW. 
(CONF-8708280—). 

From Seminar on inherently safe and economic reactor; Ja- 
karta, Indonesia (3 Aug 1987). 

All nuclear power and fuel cycle facility development must 
comply with the predecided national regulation and security codes 
which each country’s Atomic Energy Commission stipulates. Those 
codes will basically evolve as technologies and the social system 
will develop, change and shift. It is also to be noted that the 
IAEA's international guidelines have been adopted particularly by 
developing countries as a good reference for their proper establish- 
ment of their safety codes. The report first discusses the plant 
safety regulation of the inherently safe reactors in comparison to 
the existing code (or licensing guide) of the Japanese government. 
Then the new trend seen now in a regulatory body (the US NRC) 
is reviewed and a proposal of the smooth transition into the new 
philosophy is presented. In the second part of the paper, the fuel 
safeguarding and facility security (or physical protection) are dis- 
cussed, because in the case of inherently safe reactors like ISER- 
PIUS, it seems that safety has much more to do with the safeguard 
and the security. In the third part, the international relevances to 
the security of the ISER-PIUS are discussed, because any ISER- 
PIUS will be meaningless unless they are used extensively and 
freely in any part of the world precluding the secmity concerns. In 
collaborative use of the state and international codes, regulatory 
guides and practices, it is evident that ISER-PIUS system can clear 
the requirements on all the aspects by ample margin. (Nogami, K.). 
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53356 (IAEA-INFCIRC—350) Text of the agreement of 
18 September 1987 between Chile and the Agency for the ap- 
plication of safeguards to nuclear material supplied from the 
People’s Republic of China. (International Atomic Energy 
Agency, Vienna (Austria)). Mar 1988. 13p. NTIS (US Sales 
Only), PC A03/MF A0Ol. Order Number DE88703822/ 
JAW. 

Hard copies are available in English and Spanish from 
IAEA Division of Publications, Distribution Unit. 

The text: of the Agreement between the Government of the 
Republic of Chile and the Agency for the application of safeguards 
to nuclear material in the form of UF/sub 6/, enriched to 20% in 
the isotope U-235, supplied from the People’s Republic of China for 
the fabrication of MTR-type fuel elements for Lo Aguirre research 
reactor, is reproduced. The agreement entered into force on 18 
September 1987. 


53357 (PNL—6354) Regulatory strategies for high-level 
radioactive waste management in nine countries: Final report. 
(Pacific Northwest Lab., Richland, WA (USA); Internation- 
al Energy Associates Ltd., Fairfax, VA (USA)). Dec 1987. 
Contract AC06-76RL01830. 203p. (EAL-R—87-93). NTIS, 
PC A10/MF AOl; 1; GPO Dep. Order Number 
DE88011079/JAW. 

This report provides information on the regulatory strategies 
being developed or implemented in nine countries for the manage- 
ment and disposal of spent nuclear fuel and high-level radioactive 
waste. The study was performed by International Energy Associ- 
ates Limited on behalf of Pacific Northwest Laboratories and the 
US Department of Energy. IEAL obtained information for this 
report from the regulatory authorities in each country, who also 
later reviewed drafts of the respective country sections of the 
report. The nine countries surveyed were Belgium, Canada, the 
Federal Republic of Germany, France, Japan, Sweden, Switzer- 
land, the United Kingdom and the United States. These countries 
were selected for study because they are among the largest produc- 
ers of nuclear energy in the world today and have aggressive pro- 
grams for spent fuel management and waste disposal. 


07 ISOTOPE AND RADIATION SOURCE 
TECHNOLOGY 


0701 Physical Isotope Separation 
REFER ALSO TO CITATION(S) 55512 


53358 (INFO—0180-1) Investigation of the explosion 
hazards of hydrogen sulphide. Phase 1: report covering the 
period January 1984 to January 1985. Saber, A.J.; Sulmis- 
tras, A.; Moen, 1.0.; Thibault, P.A. (Concordia Univ., 
Loyola Campus, Montreal, Quebec (Canada); Defence Re- 
search Establishment Suffield, Ralston, Alberta (Canada); 
Combustion Dynamics Ltd., Rolston, Alberta (Canada)). 
(Atomic Energy Control Board, Ottawa, Ontario (Canada)). 
Mar 1986. 298p. NTIS (US Sales Only), PC A13/MF AO1. 
Order Number DE88703205/JAW. 

The results of Phase I of an investigation directed towards 
quantifying the explosion hazards of hydrogen sulphide in air are 
described. The first phase is focussed on detonation in free hydro- 
gen sulphide/air clouds. Detonation properties, including velocity 
and pressure, have been calculated and compared with experimen- 
tal results. The observed detonation structure together with critical 
tube tests tests are used to assess the detonability of hydrogen sul- 
phide/air mixtures relative to hydrogen and common hydrocarbon 
gases. Detailed chemical kinetic modelling of hydrogen sulphide 
combustion in air has been performed to correlate the detonation 
cell size data and to determine the influence of water vapour on the 
detonability of hydrogen sulphide in air. Calculations of the blast 
wave properties for detonation of a hydrogen sulphide/air cloud 


provide the data required to assess the blast effects of such explo- 
sions. 
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53359 (AD-A—194621/9/XAB) Determination of pluto- 
nium-beryllium source strength by manganese activation. 
Master's thesis. Whitworth, P.F. (Air Force Inst. of Tech., 
Wright-Patterson AFB, OH (USA). School of Engineering). 
Mar 1988. 62p. (AFIT/GNE/ENP—88M-10). NTIS, 
A04/MF AO1. 

The manganese-sulfate-bath technique was used to determine 
the total neutron output of a Pu-Be neutron source. Activation 
trials were conducted using 4 different concentrations of manganese 
sulfate and 3 different size containers. Correction factors for source 
absorption, non-leakage, and resonance absorption were calculated 
using data generated by MORSE, a Monte Carlo neutron transport 
code. Values for these factors were calculated for manganese sul- 
fate concentrations between 5.56% and 36.00%, and volumes from 
17.2 to 160 liters in cylindrical containers. A source strength of 1.07 
x 107 + or - 3% neutrons per second was found by using experi- 
mentally measured manganese activity in conjunction with the 
computer-predicted correction factors. 


53360 (CONF-881011—8) Artificial intelligence search 
techniques for tion of the cold source geometry. 
Azmy, Y.Y. (Oak Ridge National Lab., TN (USA)). 1988. 
Contract AC05-84OR21400. 7p. NTIS, PC A02/MF AO}; 1; 
GPO Dep. Order Number DE88012205/JAW. 

From Joint meeting of the European Nuclear Society and 
the American Nuclear Society; Washington, DC, USA (30 Oct 
1988). 

: Most optimization studies of cold neutron sources have con- 
centrated on the numerical prediction or experimental measurement 
of the cold moderator optimum thickness which produces the larg- 
est cold neutron leakage for a given thermal neutron source. Opti- 
mizing the geometrical shape of the cold source, however, is a 
more difficult problem because the optimized quantity, the cold 
neutron leakage, is an implicit function of the shape which is the 
unknown in such a study. We draw an analogy between this prob- 
lem and a state space search, then we use a simple Artificial Intelli- 
gence (AI) search technique to determine the optimum cold source 
shape based on a two-group, r-z diffusion model. We implemented 
this AI design concept in the computer program AID which con- 
sists of two modules, a physical model module and a search 
module, which can be independently modified, improved, or made 
more sophisticated. 7 refs., 1 fig. 


53361 (AEA-TECDOC—456) Silicon transmutation 
doping techniques and practices. Proceedings of a consultants’ 
meeting held in Otwock-Swierk, Poland, 20-22 November 
1985. (International Atomic Energy Agency, Vienna (Aus- 
tria)). Apr 1988. 128p. (CONF-8511338—). NTIS (US Sales 
Only), PC A0O7/MF A0Ol. Order Number DE88704113/ 
JAW. 

From IAEA consultants’ meeting on silicon transmutation 
doping techniques and practices; Otwock-Swierk, Poland (20 Nov 
1985). 

: This report is the result of an IAEA Consultants’ meeting on 
Silicon Transmutation Doping Techniques and Practices, held at 
the Institute of Atomic Energy, Otwock-Swierk, Poland, during 20- 
22 November 1985. A separate abstract was prepared for each of 


the 10 papers presented at the meeting and included in this report. 
Refs, figs and tabs. 


53362 (IAEA-TECDOC—456, pp 17-27) Neutron trans- 
mutation doping of silicon at Risoe National Laboratory. 
Heydorn, K.; Andresen, K. (Risoe National Lab., Roskilde 
(Denmark)). Apr 1988. NTIS (US Sales Only), PC A07/MF 
_— Order Number DE88704113/JAW. (CONF-8511338— 


From IAEA consultants’ meeting on silicon transmutation 
doping techniques and practices; Otwock-Swierk, Poland (20 Nov 
1985). 

Irradiation of silicon single crystals with both thermal and 
fast neutrons began at the Riso National Laboratory in 1960. The 
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first industrial irradiations were performed in the thermal column of 
the DR-2. The present facility is installed in the heavy water re- 
search reactor DR-3 and is capable of irradiating 4 inch diameter 
crystals. The paper describes three generations of neutron transmu- 
tation doping facilities at the laboratory. (author). 6 refs, 7 figs, 2 
tabs. 


53363 (IAEA-TECDOC—456, pp 29-35) Silicon irradia- 
tion at SAPHIR. Winkler, H. (Baul Scherrer Inst. (PSD, 
Wuerenlingen (Switzerland)). Apr 1988. NTIS (US Sales 
Only), PC AO7/MF AOl. Order Number DE88704113/ 
JAW. (CONF-8511338—). 

From IAEA consultants’ meeting on silicon transmutation 
doping techniques and practices; Otwock-Swierk, Poland (20 Nov 
1985). 

: In the Swiss Research Reactor SAPHIR Silicon irradiation 
for Neutron Transmutation Doping (NTD) has been under way 
since 1975. The main purpose is the final resistivity adjustment of 
the basic material for the fabrication of high power thyristors. Pres- 
ently only about 200 kg of silicon is irradiated per year, whereas 
the actual irradiation capacity is in the order of 1000 kg/y. The 
paper describes the irradiation rig and irradiation procedure. The 
homogeneity of the irradiated specimen is between +-5% for rods 
shorter than 250 mm. (author). 6 figs. 


53364 (IAEA-TECDOC—456, pp 37-52) Neutron doped 
silicon in Polish research reactors. Koziel, J.; Pytel, K.; 
Walis, L. (Institute of Atomic Energy, Otwock-Swierk 
(Poland); Institute of Nuclear Chemistry and Technology, 
Warsaw (Poland)). Apr 1988. NTIS (US Sales Only), PC 
ee. A01. Order Number DE88704113/JAW. (CONF- 
8511338—). 

From IAEA consultants’ meeting on silicon transmutation 
doping techniques and practices; Otwock-Swierk, Poland (20 Nov 
1985). 

: In Poland studies devoted to NTD-Si production were start- 
ed in 1977. At present two reactors are adapted to this purpose and 
equipped with suitable instrumentation. The paper presents informa- 
tion on the two reactors, descriptions of the irradiation facilities 
and their instrumentation and information obtained from their expe- 
rience. In most reactor facilities, the cylindrical silicon ingots are 
rotated about the vertical axis of the ingot. In the Polish facilities, 
the neutron flux flattening is realized by a vertical motion as well 
as the rotation of the ingot. The motions are caused by a hydraulic 


drive using reactor pool cooling water. (author). 2 refs, 9 figs, 1 
tab. 


53365 (IAEA-TECDOC—456, pp 53-57) Automatically 
controlled facilities for irradiation of silicon crystals at the 
Rossendorf Research Reactor. Ross, R. (Zentralinstitut fuer 
Kernforschung, Rossendorf bei Dresden (German Demo- 
cratic Republic)). Apr 1988. NTIS (US Sales Only), PC 
aca = Order Number DE88704113/JAW. (CONF- 

8—). 

From IAEA consultants’ meeting on silicon transmutation 
doping techniques and practices; Otwock-Swierk, Poland (20 Nov 
1985). 

This report describes the facilities for neutron transmutation 
doping of silicon in GDR. The irradiation of silicon single crystals 
began at Rossendorf in 1978 with simple equipment. Only a small 
amount of silicon could be irradiated in it. The fast increasing need 
of NTD-silicon made it necessary to design and construct new and 
better facilities. The new facilities are capable of irradiating silicon 
from 2” to 3” in diameter. The irradiation process takes place auto- 
matically with the assistance of a computer. Material produced has 
an axial homogeneity of +- 7%. Irradiation riggs, techniques, irra- 
diation control and quality control are discussed. (author). 4 figs. 


53366 (IAEA-TECDOC—456, pp 59-64) Installation for 
the irradiation of large silicon monocrystals for the produc- 
tion of power thyristors. Krull, W.; Martens, P. (GKSS- 
Forschungszentrum Geesthacht G.m.b.H., Geesthacht-Te- 
sperhude (Germany, F.R.). Zentralabteilung Forschungs- 
reaktoren). Apr 1988. NTIS (US Sales Only), PC A07/MF 
= Order Number DE88704113/JAW. (CONF-8511338— 
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From IAEA consultants’ meeting on silicon transmutation 
doping techniques and practices; Otwock-Swierk, Poland (20 Nov 
1985). 

, An irradiation installation for Si monocrystals with diameters 
up to 61 mm and lengths up to 120 mm is described. The homoge- 
neity of the thermal neutron flux density is better than 5%; the 
fluence is also adjustable with a relative error below 5%. Almost 
1000 Si samples having been irradiated the experience with this ir- 
radiation installation is reported. (author). 1 fig. 


53367 (IAEA-TECDOC—456, pp 65-82) Silicon irradia- 
tions at the Harwell of the United Kingdom 
Atomic Energy Authority. Crick, N.W. (UKAEA Harwell 
Lab. Research Reactors Div.). Apr 1988. NTIS (US. Sales 
Only), PC A0O7/MF AOl. Order Number DE88704113/ 
JAW. (CONF-8511338—). 

From IAEA consultants’ meeting on silicon transmutation 
doping techniques and practices; Otwock-Swierk, Poland (20 Nov 
1985). 

Silicon irradiations have been carried out at Harwell since 
1975 in both DIDO and PLUTO. This paper describes the irradia- 
tion facilities and how conditions have been improved to give the 
best possible results for neutron transmutation doping. A neutron 
dose/resistivity relationship has been developed, whose validity has 
been demonstrated by the accuracy of the post-irradiation resistivi- 
ty. The quality control system which makes available data for any 
particular silicon crystal before, during and after its irradiation is 
also discussed. Finally the paper describes health physics system 
which ensures that the silicon is returned to the customers’ manu- 
facturing environment with residual radio-activity value lower than 
that defined in the regulations for exempt material. (author). 7 refs, 
13 figs, 1 tab. 


53368 (IAEA-TECDOC—456, pp 83-93) Neutron trans- 
mutation doping of silicon in the 250 kW TRIGA reactor in 
Ljubljana. Dimic, V. (Institut Jozef Stefan, Ljubljana 
(Yugoslavia)). Apr 1988. NTIS (US Sales Only), PC A07/ 
MF AOl. Order Number DE88704113/JAW. (CONF- 
8511338—). 

From IAEA consultants’ meeting on silicon transmutation 
doping techniques and practices; Otwock-Swierk, Poland (20 Nov 
1985). 

: The 250 kW TRIGA Mark II. reactor of the “Jozef Stefan” 
Institute is used beside many other applications also for irradiation 
of semi-conducting material (silicon) with fast neutrons in order to 
improve electrical properties of this material. The irradiation facili- 
ty was placed in the radial channel of the reactor. Phosphorus 
doping of silicon with the aid of thermal neutron irradiation was 
developed very recently. It has been proved that even with a small 
research reactor phosphorus doping can be performed. Two irra- 
diation positions are used for transmutation doping: the radial chan- 
nel and the reflector. (author). 8 figs. 


53369 (INFO—0183) Testing of capsules used in radiog- 
raphy cameras. (Atomic Energy Control Board, Ottawa, 
Ontario (Canada)). Feb 1986. 142p. NTIS (US Sales Only), 
PC A07/MF AO1. Order Number DE88703207/JAW. 

The C-182 non-radioactive (dummy) radiography capsules 
manufactured by Atomic Energy of Canada Limited were mechani- 
cally tested by performing a prescribed number of cycles under 
preset conditions in a Model 100-3 Pneumat- A-Ray radiography 
camera. The capsules were observed throughout the cycling trials 
and tested for changes in dimension, weight, and leakage. After 
completion of the prescribed cycling trials each capsule was further 
tested for potential leakage by dye penetrant examination, sectioned 
at the equator and each half tested by dye penetrant examination, 
then sectioned again longitudinally and metallurgically examined. 
The results indicate that the capsules cycled under typical field 
conditions can become significantly deformed, and that deformation 
is generally related to the number of cycles that the capsules under- 
go. The deformation occurs almost exclusively on the end of the 
capsule entering the camera first. When the headhose cushion is re- 
moved the deformation occurs on both ends of the capsule. The de- 
formation is related only to the pneumatic operating mode of the 
camera and there was no evidence for deformation when the 
camera was used under pipeline mode of operation. The only leak 
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observed in this series of tests was not related to the deformed end 
of the capsule, but rather to the weld end of the capsule when the 
non weld end of the capsule was deformed from entering the 
camera. The leak was shown by dye penetrant examination and by 
photomicrographs of the cross section of the affected capsule. 


53370 (PNL-SA—15004, pp 175-183) Development of 
beta sources at the Pacific Northwest Laboratory. Roberson, 
P.L.; Jones, K.L.; Braby, L.A. Sep 1987. NTIS, PC A12/ 
MF AOl. Order Number DE88004068/JAW. (CONF- 
860149—). 

From Department of Energy workshop on beta measure- 
ments; Albuquerque, NM, USA (23 Jan 1986). 

The Pacific Northwest Laboratory is developing and im- 
proving beta and monoenergetic electron sources. This paper de- 
scribes progress on 1) modifications to allow the use of larger area 
sources in the Buchler irradiator jig; 2) development of a monoen- 
ergetic electron beam capability; and 3) the use of measurement cri- 
teria for the standardization of beta sources. 


08 HYDROGEN 
0802 Storage 


53371 (DP-MS—87-168-Rev.1) Heat transfer and kinet- 
ics of a metal hydride reactor. Heung, L. Kit. (Savannah 
River Lab., Aiken, SC (USA)). 1988. Contract AC09- 
76SR00001. 7p. (CONF-880969—2-Rev.1). NTIS, PC A02/ 
MF AO1; 1; GPO Dep. Order Number DE88012818/JAW. 

From Metal hydrogen systems fundamentals and applications 
conference; Stuttgart, F.R. Germany (4 Sep 1988). 

A 3-inch diameter LaNi/sub 4.25/Al/sub 0.75/ reactor was 
studied for its effective heat transfer coefficient and reaction kinet- 
ics. The effective heat transfer coefficient is a strong function of 
hydrogen pressure in the reactor. The reaction rate is a function of 
the temperature, the hydrogen pressure and the hydrogen to metal 
ratio in the solid phase. An unreacted-core reaction model fits the 
reaction rate data very well. 5 refs., 3 figs., 1 tab. 
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53372 (AERE-R—12947) Municipal solid waste conver- 
sion to energy: current research and development activity in 
the UK. Dent, C.; Krol, A.; Emberton, R. (UKAEA Har- 
well Lab. Environmental and Medical Science Div.). May 
br 249p. H. M. Stationery Office, London, price Pound 

A report written as part of the MSW Conversion Activity, 
Task IV, IEA Biomass Energy Agreement. 

The report presented is one of four prepared as part of the 
MSW Conversion Activity (Task IV) of the IEA Bioenergy Agree- 
ment. The objectives of the activity are to promote an exchange of 
information between the three participating countries (Sweden, 
Canada and the United Kingdom) and to assist in the establishment 
of co-operative research and development programmes. By agree- 
ment between these countries it has been decided to concentrate on 
research and development into environmental and technical aspects 
of the different routes for recovering energy from municipal solid 
waste (MSW). Recent, current and proposed R and D activity in 
the UK is described and as a background to this a breakdown is 


provided of current utilisation of the different ‘energy from MSW’ 
technologies. 
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53373 (CONF-8705318—Absts.) Agricultural waste man- 
agement and environmental protection. Detailed program, ab- 
stracts and list of authors. (Bundesforschungsanstalt fuer 
Landwirtschaft, Braunschweig (Germany, F.R.). Inst. fuer 
Pflanzenernaehrung und Bodenkunde). 1987. 159p. NTIS 
(US Sales Only), PC A08. Order Number DE88770393/ 
JAW. 


From 4. international CIEC symposium on agricultural 
waste management and environmental protection; Braunschweig, 
F.R. Germany (11 May 1987). 

A lot of the conference papers deal with agricultural utiliza- 
tion of sewage sludges and manures as fertilizers, and the fertiliza- 
tion effect of municipal waste composts, as well as with the uptake 
of heavy metals by plants. In another part of papers manure anaero- 
bic digestion and methane production are discussed. Separate 
records are available for 12 papers. 


53374 (CONF-8705318—Absts., pp 4/03) Results of a 
mesophilic anaerobic digestion trial with a pilot-scale upflow 
fixed-bed reactor using beef cattle manure after liquid-solid 
separation. Chiumenti, R.; Guercini, S. 1987. NTIS (US 
Sales Only), PC A08. Order Number DE88770393/JAW. 

From 4. international CIEC symposium on agricultural 
waste management and environmental protection; Braunschweig, 
F.R. Germany (11 May 1987). 


53375 (CONF-8705318—Absts., pp 4/05) ACF-system: 
A new low-temperature biogas digester. Sutter, K. 1987. 
NTIS (US Sales Only), PC A08. Order Number 
DE88770393/JAW. 

From 4. international CIEC symposium on agricultural 
waste management and environmental protection; Braunschweig, 
F.R. Germany (11 May 1987). 


53376 (CONF-8705318—Absts., pp 4/06) Fertilizers and 
biogas recovery installation from a slurry lagoon. Balsari, P.; 
Bozza, E. 1987. NTIS (US Sales Only), PC A08. Order 
Number DE88770393/JAW. 

From 4. international CIEC symposium on agricultural 
waste management and environmental protection; Braunschweig, 
F.R. Germany (11 May 1987). 


53377 (CONF-8705318—Absts., pp 4/07) Effect of dis- 
infectants, additives and antimicrobial drugs on anaerobic di- 
gestion. Strauch, D.; Winterhalder, K. 1987. NTIS (US 
Sales Only), PC A08. Order Number DE88770393/JAW. 

From 4. international CIEC symposium on agricultural 
waste management and environmental protection; Braunschweig, 
F.R. Germany (11 May 1987). 


53378 (CONF-8705318—Absts., pp 4/08) Anaerobic 
treatment of agricultural wastes. Meszaros, G.; Matyas, L. 
1987. NTIS (US Sales Only), PC A08. Order Number 
DE88770393/JAW. 

From 4. international CIEC symposium on agricultural 
waste management and environmental protection; Braunschweig, 
F.R. Germany (11 May 1987). 


53379 (CONF-8705318—Absts., pp 4/09) Methane fer- 
mentation of herbage treatment wastes. Grinbergs, A.P.; 
Davids, V.E.; Sterns, S.F.; Beker, M.J. 1987. NTIS (US 
Sales Only), PC A08. Order Number DE88770393/JAW. 

From 4. international CIEC symposium on agricultural 
waste management and environmental protection; Braunschweig, 
F.R. Germany (11 May 1987). 





53380 (CONF-8705318—Absts., pp 4/10) Cattle-manure 
storage with controlled or uncontrolled digestion. Balsari, P. 
1987. NTIS (US Sales Only), PC A08. Order Number 
DE88770393/JAW. 

From 4. international CIEC symposium on agricultural 
waste management and environmental protection; Braunschweig, 
F.R. Germany (11 May 1987). 
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53381 (CONF-8705318—Absts., pp 4/11) Anaerobic 
treatment of solid wastes from agriculture and agroindustry. 
Zauner, E. 1987. NTIS (US Sales Only), PC A08. Order 
Number DE88770393/JAW. 

From 4. international CIEC symposium on agricultural 
waste management and environmental protection; Braunschweig, 
F.R. Germany (11 May 1987). 


53382 (CONF-8705318—Absts., pp 4/12) Optimization 
of the anaerobic process engineering for the treatment of or- 
ganically highly polluted waste waters of olive oil fabrication. 
Steegmans, R.; Poeppinghaus, K. 1987. NTIS (US Sales 
Only), PC A08. Order Number DE88770393/JAW. 

From 4. international CIEC symposium on agricultural 
waste management and environmental protection; Braunschweig, 
F.R. Germany (11 May 1987). 


53383 (CONF-8705318—Absts., pp 4/13) Methane fer- 
mentation of solid distillery wastes/forages mixtures. Albin, 
A. 1987. NTIS (US Sales Only), PC A08. Order Number 
DE88770393/JAW. 

From 4. international CIEC symposium on agricultural 
waste management and environmental protection; Braunschweig, 
F.R. Germany (11 May 1987). 


53384 (CONF-8705318—Absts., pp 4/16) Methane gen- 
eration of solid wastes. Pantskhava, E.S. 1987. NTIS (US 
Sales Only), PC A08. Order Number DE88770393/JAW. 

From 4. international CIEC symposium on agricultural 
waste management and environmental protection; Braunschweig, 
F.R. Germany (11 May 1987). 


53385 (DOE/NBM—1062-Vol.2) IEA [International 
Energy Agency] Co-operative Project D1, Biomass Liquefac- 
tion Test Facility Project: Volume 2, State-of-the-art review. 
Beckman, D.; Bergh, A.; Elliott, D.C.; Kannel, A. (Pacific 
Northwest Lab., Richland, WA (USA)). Jul 1988. Contract 
AC06-76RL01830. 105p. NTIS, PC A06/MF A0O1. Order 
Number DE88017123/JAW. 

The current state-of-the-art of biomass liquefaction processes 
is reviewed. Any thermal conversion process designed to maximize 
liquid yields was considered. All of the processes reviewed require 
further development at the laboratory scale to enable reliable proc- 
ess assessment and the design of a liquefaction test facility. Most of 
the research facilities that have been active in biomass liquefaction 
over the past few years will have continuous conversion units oper- 
ating in the near future. Thus with well organized programs, many 
of the unknowns documented in this report can be clarified. In ad- 
dition to further laboratory scale demonstration and optimization, 
efforts should be made on upgrading of the crude product oils, and 
on investigations of the potential product uses of biomass derived 
oils. As well, attention should be given to feedstock pretreatment 
(milling, drying and handling), product separation, and the treat- 
ment of waste streams so that an overall liquefaction process from 
raw material to final product can be considered. 49 refs., 14 figs. 


53386 (DOE/OR/21461—T2), Evaluation of rapeseed as 
a winter cover crop in South Georgia: Final report. Thomas, 
D.L.; DaSilva, F.J.K. (Georgia Univ., Tifton (USA). Geor- 
gia Coastal Plain Experiment Station). [1988]. Contract 
AI05-840OR21461. 33p. NTIS, PC A03/MF A0Ol1; 1; GPO 
Dep. Order Number DE88016094/JAW. 

A study was initiated to evaluate several varieties of rape- 
seed (Westar, Dwarf Essex and Cascade) as a potential winter 
cover crop and energy source in south Georgia. Seed yields, bio- 
mass yields, canopy cover, leaf area index, stand counts and plant 
heights were evaluated by three different planting dates in two sea- 
sons to determine if these rapeseed varieties can produce reasonable 
yields and also supply the needed canopy cover to reduce the ero- 
sion potential of south Georgia soils. The spring variety (Westar) 
has the highest yield followed by the winter variety of Cascade. 
Dwarf Essex (winter variety) had insufficient vernalization time to 
produce reasonable yields. It appears that the earliest planting date 
(about October 10) may provide the best combination of yield and 
winter cover based on the three planting dates evaluated. Westar 
has the earliest harvest dates in the two years of this study and ap- 
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pears to have the greatest flexibility for double-cropping in south 
Georgia. Additional research is required to evaluate the long-term 
validity of these results since the time period of this study was very 
short. 10 refs., 22 figs., 2 tabs. 


53387 (DOE/PC/80011—T4) Development and process 
evaluation of improved Fischer-Tropsch slurry catalysts: 
Quarterly technical progress report, 1: July-30 September 
1987. Withers, H.P.; Bukur, D.B.; Rosynek, M.P. (Air Prod- 
ucts and Chemicals, Inc., Allentown, PA (USA); Texas A 
and M Univ., College Station (USA)). 21 Dec 1987. Con- 
tract AC22-85PC80011. 98p. NTIS, PC A05/MF AO0Ol; 1; 
GPO Dep. Order Number DE88015637/JAW. 

Nine runs in fixed bed reactors were performed during this 
period using the precipitated iron catalysts prepared in our labora- 
tory. These tests were made to investigate the effect of copper and 
potassium promoters on catalyst activity and selectivity at various 
process conditions. Catalysts with 0 and 0.05 parts potassium were 
less stable and less active than catalysts with higher potassium load- 
ings. Potassium and copper also influence product selectivity. One 
additional run was also made with United Catalyst, Inc. fused iron 
catalyst as a repeat of a previous run. The investigation of catalyst 
activation/reduction procedures was begun in this period. The re- 
ductant type, temperature and pressure of the reduction will be 
studied as parameters, using a 100 Fe/3.0 Cu/0.2 K catalyst. Sur- 
face area and pore size distribution measurements have been contin- 
ued for the doubly promoted catalysts. Temperature programmed 
reduction (TPR) has also been applied to the doubly promoted 
catalysts. The effects of copper and potassium on catalyst reduction 
are similar to those observed for singly promoted catalysts. Work 
on isothermal reduction tests has also been performed. The promo- 
tional effect of copper on iron reduction is also seen at isothermal 
conditions, in agreement with the TPR results. Also, it was found 
that isothermal CO reduction occurs more rapidly than with He. 
The trapping scheme of both fixed bed reactors and the existing 
slurry reactor have been modified to allow for the high pressure 
collection of products. Improvements in the temperature control of 
the fixed bed reactors have been made. A new slurry reactor, in- 
cluding a computer data acquisition/control system, has been built. 
The preliminary tests of this system have been completed. 7 refs., 
29 figs., 16 tabs. 


53388 (NP—8770398) Possibilities to produce digester 
gas in municipal sewage treatment plants. First report on the 
project sponsored by the Federal Ministry for Research and 
Technology ‘Study of possibilities for adapting digester gas 
yield to demand - control of digester gas yield’. Kunz, P.; 
Toussaint, D. (Fraunhofer-Gesellschaft zur Foerderung der 
Angewandten Forschung e.V., Karlsruhe (Germany, F.R.). 
Inst. fuer Systemtechnik und Innovationsforschung). 31 Jul 
1986. 38p. (In German). NTIS (US Sales Only), PC A03/ 
MF AO1. Order Number DE88770398/JAW. 

Different steps are proposed and practically examined which 
will allow efficient operation of modular cogeneration power plants 
also in smaller sewage treatment plants. This requires adaptation of 
the process of sewage and sludge treatment to the demands and 
possibilities of modular cogeneration plants, and control of digester 
gas yield in such a way as to obtain sufficient digester gas when it 
can be used to the greatest advantage. 


53389 (UCRL—98970) Autoignition chemistry of n- 
butane in a motored engine: A comparison of experimental 
and modeling results. Pitz, W.J.; Leppard, W.R.; Westbrook, 
C.K. (Lawrence Livermore National Lab., CA (USA); 
General Motors Research Labs., Warren, MI (USA)). 20 
Jun 1988. Contract W-7405-ENG-48. 27p. (CONF- 
8810120—1). NTIS, PC A03/MF AO1; 1; GPO Dep. Order 
Number DE88014153/JAW. 

From Society of Automotive Engineers fuels and lubricants 
meeting; Portland, OR, USA (10 Oct 1988). 

A detailed chemical kinetic mechanism was used to simulate 
the oxidation of n-butane/air mixtures in a motored engine. The 
modeling results were compared to species measurements obtained 
from the exhaust of a CFR engine and to measured critical com- 
pression ratios. Pressures, temperatures and residence times were 
considered that are in the range relevant to automotive engine 
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knock. The compression ratio was varied from 6.6 to 15.5 to affect 
the recycle fraction and the maximum pressure and temperature of 
the fuel/air mixture. Engine speeds of 600 and 1600 rpm were ex- 
amined which corresponded to different fuel/air residence times. 
The relative yields of intermediate species calculated by the model 
matched the measured yields generally to within a factor of two. 
The residual fraction derived from the previous engine cycle had a 
significant impact on the overall reaction rate in the current cycle. 
The influence of different components in the residual fraction, such 
as the peroxides, on fuel oxidation chemistry during the engine 
cycle was investigated. 42 refs., 2 figs., 3 tabs. 


0902 Alcohol Fuels 


REFER ALSO TO CITATION(S) 52974, 52975, 52976, 53385, 53401 


53390 (DOE/PC/90013—T5) Optimum catalytic process 
for alcohol fuels from syngas: Fifth quarterly technical 
progress report, January 1988--March 1988. (Union Carbide 
Corp., South Charleston, WV (USA). Solvents and Coat- 
ings Materials Div.). 29 Apr 1988. Contract AC22- 
86PC90013. 49p. NTIS, PC A04/MF A0Ol1. Order Number 
DE88017315/JAW. 

We continued to investigate the direct conversion of syngas 
to alcohols using promoted ruthenium catalysts because of their 
good overall catalyst activities. Our objective is to improved the 
catalyst system so that fuel alcohols with substantial amounts of 
higher alcohols (C/sub 2+/ alcohols) can be produced at low pres- 
sure. In the last quarterly report, we reported that additive A9 may 
be beneficial to the above catalyst system, increasing not just the 
C/sub 2+/ alcohols but also the C/sub 3+/ alcohols. We have 
done a few more experiments and the results again suggest that A9 
is indeed beneficial for the formation of C/sub 3+/ alcohols. Fur- 
thermore, we found that the activity of the catalyst system can be 
restored to the original level by increasing the amount of other pro- 
moters used. It was also found that when iodide was replaced by 
the phosphonium halide, P(n-Bu),Br, the amount of C/sub 3+/ al- 
cohols also increased. We have started the screening of other metal 
complexes in the hope that we can increase the total activity of the 
catalyst system of Ru/A16/I-/A92. The initial results, however, 
have not been encouraging. 4 figs., 14 tabs. 


53391 (Juel—2186) Influence of ethanol on the hopanoid 
biosynthesis in Zymomonas mobilis. Schmidt, A. (Kernfors- 
chungsanlage Juelich G.m.b.H. (Germany, F-R.). Inst. fuer 
Biotechnologie; Bonn Univ. (Germany, F.R.)). Mar 1988. 
107p. (In German). NTIS (US Sales Only), PC A06/MF 
A011. Order Number DE88754829/JAW. 

Hopanoids represent an important part of the neutral mem- 
brane lipids in Zymomonas mobilis. The hopanoid content of Zy- 
momonas mobilis was influenced by the concentration of ethanol in 
the culture medium. In a continuous culture the amount of tetrahy- 
droxybacteriohopane (THBH) increased from 1% to 19% of the 
total lipids wher: the ethanol concentration was increased from 5 g/ 
1 to 62 g/l. Besides ethanol, other primary aliphatic alcohols also 
increased the amount of hopanoids. To get a deeper insight into the 
enzymological basis of the alcohol-dependent hopanoid formation, 
assays for two enzymes of possible regulatory importance in the ho- 
panoid biosynthesis and the squalene-hopene-cyclase were devel- 
oped. Addition of ethanol or propanol to the assay led to an activa- 
tion of the squalene-hopene-cyclase. 


53392 (NP—9770002) Ethanol production from cellulose, 
lactose and xylose using yeasts and enzymes. Schwank, U. 
(Technische Univ. Muenchen, Freising (Germany, F.R.). 
Fakultaet Brauwesen, Lebensmitteltechnologie und Milch- 
wissenschaft). 3 Jul 1986. 190p. (In German). NTIS (US 
Sales Only), PC AO9/MF AOl. Order Number 
DE89770002/JAW. 

Experiments with mixtures of whey and corn showed that 
more than 85% of the lactose was degraded into ethanol. The ap- 
plicability of cellulose was investigated by means of potatoes. Cel- 
lulase is inhibited by glucose, which is a fermentation intermediate, 
as well as by the end product ethanol. A cellulase inhibitor in pota- 
toes was detected and stabilized; this inhibitor could be degraded 
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into neutral components by a suitable enzyme. Saccharification and 
fermentation experiments showed that the cellulose fraction of po- 
tatoes can be reduced efficiently. The effects of non-enzymatic pre- 
treatment on enzymatic degradation of cellulose, combined with 
fermentation of the degradation products, are illustrated by the ex- 
ample of cellulose treated with acid and alkaline substances. A con- 
tinuous fermentation system was developed from which the ethanol 
is withdrawn in vapour form. The system made better use of the 
cellulase activity and increased the efficiency of a xylose-fermenting 
yeast. The new method is compared with batch experiments in 
order to assess its efficiency. The advantages of the continuous 
process are proved for two yeasts of the species Pachysolu and 
Pichia. Specific fermentation rates up to 0.08 g/(g x h) and fermen- 
tation yields up to 0.42 g ethanol/g xylose were achieved with 
Pichia stipitis. 


0904 Solid Waste And Wood Fuels 


REFER ALSO TO CITATION(S) 53372, 54050 


53393 (PB—88-217500/XAB) Effects of field-burning re- 
strictions, straw incorporation and alternative uses as fuel, 
fibre or feed on the amount of field burning and the supply 
and demand for straw and the economic consequences on the 
farm of baling, incorporating, and briquetting. Audsley, E. 
(AFRC Inst. of Engineering Research, Silsoe (UK)). 1987. 
6lp. (REPT—52). NTIS, PC E06/MF E06. 

The report considers the economics on the farm of alterna- 
tive straw disposal methods available to the farmer. Incorporation, 
instead of burning, reduces the nitrogen available to the crop over 
the first year by about 15 kgN/ha, depending on soil type and his- 
tory. After 5 successive years this would gradually change to a 
supply to the crop. The effect on the nitrogen released, of baling 
instead of burning, is about a third of this. Spray costs due to not 
burning are estimated to increase by about 22 pounds sterling/ha 
with non-inversion and 12 pounds sterling/ha with an inversion cul- 
tivation. The effect on cropping, labor and machinery is investigat- 
ed on three farm types classified as arable with roots, arable with- 
out roots and all cereals, on three land types classified heavy, 
medium and light. The model described is shown to give a good 
prediction of prices and use of straw when compared with unrelat- 
ed data from surveys. Different future scenarios are evaluated. 


13 HYDRO ENERGY 
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53394 (DOE/ID/12125—1) Small-scale hydroelectric 
power demonstration project: Broad River Electric Coopera- 
tive, Inc., Cherokee Falls Hydroelectric Project: Final techni- 
cal and construction cost report. (Generation Development 
Corp., Atlanta, GA (USA); Broad River Electric Coopera- 
tive, Gassney, SC (USA)). Jun 1988. Contract FCO07- 
80ID12125. 98p. NTIS, PC A05. Order Number 
DE88017312/JAW. 

The purpose of this report is to fulfill part of the require- 
ment of the US Department of Energy (DOE) Cooperative Agree- 
ment Number FCO07-801D12125 of the Small Scale Hydropower 
Program and is submitted on behalf of the Broad River Electric 
Cooperative, Inc. of Gaffney, South Carolina. The project was ini- 
tially studied in 1978 with construction commencing in January, 
1984. The primary work elements of the project consisted of the 
renovation of an existing dam and a new powerhouse. The dam 
was rehabilitated and flashboards were installed along the top of 
the structure. The powerhouse was supplied with a single open pit 
turbine and a new substation was constructed. The project generat- 
ed power in December of 1985 but has been plagued with numer- 
ous problems compounded by a flood in March, 1987 causing ex- 
tensive damages. The flood of March, 1987 resulted in filing of liti- 
gative action by the developers against their project managers and 
engineers which has yet to reach settlement and will possibly cul- 
minate in court sometime during the fall of 1988. 
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1304 Regulations And Licensing 
REFER ALSO TO CITATION(S) 53394 

1305 Economics And Management 
REFER ALSO TO CITATION(S) 53394, 53489 
1306 Environmental Aspects 


53395 (EPRI-CS—5995) Field testing of behavioral bar- 
riers for fish exclusion at cooling-water intake systems, Cen- 
tral Hudson Gas and Electric Company Roseton Generating 
Station: Final report. Matousek, J.A.; Wells, A.W.; 
McGroddy, P.M. (Electric Power Research Inst., Palo 
Alto, CA (USA); Lawler, Matusky and Skelly Se 
Pearl River, NY (USA)). Sep 1988. 239p. Research Reports 
Center, Box 50490, Palo Alto, CA 94303. Order Number 
TI88016992/JAW. 

A seasonal field testing program was conducted during 1986 
and 1987 to evaluate the effectiveness of behavioral barriers at Cen- 
tral Hudson Gas and Electric Corporations’s Roseton Generating 
Station located in the euryhaline section of the Hudson River. This 
station was selected as representative of power plants with shore- 
line riverine/estuarine intake systems. Three commercially available 
devices (air bubble curtain, pneumatic gun, and underwater strobe 
light) were tested alone and in combination to determine their ef- 
fectiveness in reducing impingement. The primary testing method 
incorporated three or four 6-h impingement collections during each 
test date, each consisting of two randomly assigned 3-h samples: 
one was an experimental test with a behavioral device in operation, 
the other a control test with no device operating. The effectiveness 
of the devices at excluding fish was determined by comparing im- 
pingement data from experimental and control periods. Results of 
the program do not establish that the deployment of underwater 
strobe lights, pneumatic guns, an air bubble curtain, or various 
combinations of the three devices will effectively lower fish im- 
pingement at power plants similar in design and location to the Ro- 
seton plant. Deterrent effectiveness was found to be species-specific 
and related to time of day. 51 refs., 67 figs., 72 tabs. 


53396 (IAEA-TECDOC—453, pp 317-329) Risks and 
environmental impacts of hydro-electricity in Brazil. Pinguelli 
Rosa, L.; Schaeffer, R. (COPPE/UFRJ, Rio de Janeiro 
(Brazil)). Mar 1988. NTIS (US Sales Only), PC A19/MF 
A01. Order Number DE88703967/JAW. (CONF-861085—). 

From Assessing and managing health and environmental 
risks from energy and other complex industrial systems; Paris, 
France (13 Oct 1986). 

This paper intends to tackle the question of risk and environ- 
mental impact of hydroelectricity in Brazil in its more general 
meaning including physical, biological and social aspects involved 
in building and operating hydroelectric stations. Unlike works that 
have been systematically done in developed countries, which have 
concentrated on contamination problems associated with technolo- 
gy utilization, the objective here is to study risks and impacts from 
hydroelectric power plants in a developing country. With regard to 
the various existing methodologies of Environmental Impact As- 
sessment (EIA), it is stressed that there is at present no well estab- 
lished, assentive practice to base risk/impact evaluation, including 
health and safety aspects, environmental and socio-economic im- 
pacts. As shown in this work, the initial environmental studies con- 
ducted in Brazil in relation with hydroelectric generation date ap- 
proximately from the beginning of the 1960s and their objectives 
were to meet contract red-tape requirements from international fi- 
nance agencies and to protect the hydroprojects from the environ- 
ment rather than to actually assess risks and environmental impacts 
related to the plants. Even today the decision by Brazilian electric 
utilities to undertake such studies is conditioned by the bearing of 
this question on each of them, much more than by the existence of 
a true consciousness of the importance of such an achievement. An 
overview is presented of the evolution of the Brazilian electric 
sector's approach to environmental questions in the case of con- 
struction and operation of hydroelectric power plants, with special 
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emphasis on the impacts and less emphasis on risks, because of the 
greater importance of the former in the case of hydroelectricity. 16 
refs, 2 tabs. 


14 SOLAR ENERGY 


REFER ALSO TO CITATION(S) 54049 


53397 (NP—8770394) | Bundesverband  Solarenergie 
(BSE): Companies associated. (Bundesverband Solarenergie, 
Essen (Germany, F.R.)). Mar 1987. 12p. (In German, Eng- 
lish, French, Spanish, Portuguese). NTIS (US Sales Only), 
PC A03/MF AO1. Order Number DE88770394/JAW. 

The Bundesverband Solarenergie, BSE, is an industrial asso- 
ciation of nearly all important manufacturers of the German solar 
energy industry. It thus represents an industrial sector which is 
concerned with the exploitation and technical application of the re- 
generative energy resource ‘Sun’ in the most extensive sense. The 
associated companies of BSE have substantially influenced the de- 
velopment of these young techniques thus finding the way to a reli- 
able market-offer in Germany and abroad very quickly. The varie- 
ties of their products include installations and systems for nearly all 
reasonable ways of utilizing solar energy. For direct use: Collector 
systems for hot water production, domestic heating, cooling, air- 
conditioning, solar thermal and solar electrical power generation 
and process heat generation for a wide field of applications. For in- 
direct use: Heat pumps, wind energy converters, water power 
plants and systems using biomass. The numerous technical solutions 
represent the efficiency standard of the German solar industry 
which in international comparison holds one of the leading posi- 
tions and which understands itself as a competent partner of foreign 
countries. The present brochure gives a general survey of the pro- 
duction program of the associated companies of BSE and of their 
know-how in the numerous applications of solar energy. 


1401 Resources And Availability 


53398 Fundamentals: solar energy, climate, and human 
comfort. pp 31-53 of Engineering principles and concepts 
for active solar systems. Armstrong, P.; Carlisle, N.; Davis, 
W.; Hunn, B.D.; King, T.A.; Kutscher, C.F.; Shingleton, 
J.G.; Swanson, T.; Weinstein, S.; Winn, C.B. New York, 
NY; Hemisphere Publishing Corporation (1988). 

The following fundamentals of solar energy are discussed 
with equations or example calculations when appropriate: solar 
constant, solar radiation at the earth's surface, solar geometry, solar 
angles, magnetic declination, and radiation incident on tilted sur- 
faces. Other topics described are climatology, shading by detached 
objects, illumination data for daylighting studies, and human com- 
fort. 25 figures, 8 tables. 


1403 Economics 
REFER ALSO TO CITATION(S) 53489 
1405 Solar Energy Conversion 


REFER ALSO TO CITATION(S) 53372, 53373, 53374, 53375, 53376, 53377, 
53378, 53379, 53380, 53381, 53382, 53383, 53384, 53385, 53386, 53388, 53392, 
54937, 54939, 54999, 55068 


53399 (AD-A—194658/1/XAB) Construction of gallium 
arsenide solar concentrator for space use. Master's thesis. 
Hudec, C.L. (Naval Postgraduate School, Monterey, CA 
(USA)). Mar 1988. 120p. NTIS, PC A06/MF AO1. 

A Gallium Arsenide (GaAs) Solar Concentrator Array 
(SCA) was constructed using the recently developed fresnel-lens 
technology. The parts used were a mixture of space qualified com- 
ponents and readily available off-the-shelf items. THe objective of 
the test to verify that the SCA would substantially increase the 
array’s power output and reject the high thermal radiation it would 
encounter in space. It was found that the 3 by 3 GaAs SCA power 
output increased from 29.88 mW to 433.71 mW. The thermal analy- 
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sis and the steady-state cell operating-temperature calculation 
showed that the SCA’s thermal design would keep the GaAs solar 
cells at a steady-state temperature of 50.7 C. However, because of 
the low intensity level of the light source available for use, the cell 
operating temperature was only 27 C. This was considered to be 
inconclusive in determining the adequacy of the thermal design. 


53400 (CONF-870523—9) Improved efficiency and stable 
digestion of biomass in non-mixed upflow solids reactors. Sri- 
vastava, V.J.; Fannin, K.F.; Chynoweth, D.P.; Frank, J.R. 
(Institute of Gas Technology, Chicago, IL (USA)). 1987. 
28p. Institute of Gas Technology, 3424 South State Street, 
Chicago, IL 60616. Order Number TI88017161/JAW. 

From 9. symposium on biotechnology for fuels and chemi- 
cals; Boulder, CO, USA (5 May 1987). 

A non-mixed upflow solids reactor (USR), which permitted 
longer solids than hydraulic retention times, was used to study the 
anaerobic digestion performance of sea kelp (Macrocystis pyrifera). 
The performance of the USR was compared to that of the continu- 
ously stirred tank reactor (CSTR) at different organic loading rates 
in terms of methane yield, methane production rate, and process 
stability. Results showed that, although digester performance was 
markedly affected by kelp compositional variability, methane yields 
and production rates in the USR were significantly higher than 
those observed with the CSTR. Results also showed that volatile 
acid concentrations, which are generally inversely related to digest- 
er stability, were significantly lower in the USR than in the CSTR. 
8 refs., 10 figs., 3 tabs. 


53401 (CONF-880521—5) Introduction of the proceed- 
ings of the tenth symposium on biotechnology for fuels and 
chemicals. Scott, C.D.; Greenbaum, E.; Wyman, C.E. (Oak 
Ridge National Lab., TN (USA); Solar Energy Research 
Inst., Golden, CO (USA)). 1988. Contract ACO05- 
840R21400;AC02-83CH10093. 14p. NTIS, PC A03/MF 
A01. Order Number DE88016361/JAW. 

From 10. symposium on biotechnology for fuels and chemi- 
cals; Gatlinburg, TN, USA (16 May 1988). 

Bioprocessing systems continue to have an important place 
in the fermentation industry and for environmental control technol- 
ogy, but new opportunities continue to appear. For example, the 
production of polymers or polymer precursers as well as other 
types of products useful in the materials industry can be produced 
by bioprocessing concepts. This symposium, the tenth in a series, 
covered the above topic as well as research and development in a 
variety of other areas important to the efficient and environmental- 
ly acceptable production and use of fuels and chemicals. This meet- 
ing is held as a forum for the discussion of innovative processing 
concepts with particular emphasis on applied research and process 
research in early phases of development. General sessions on ther- 
mal/chemical conversion of biomass and bioconversion concepts 
were held and special sessions were held on biological processing 
of fossil fuels and on biological production of materials. Several dis- 
cussion groups were also organized. 9 refs. 


53402 (DOE/ER—0381) Annual report and summaries of 
FY 1988 activities: Division of energy biosciences. (Depart- 
ment of Energy, Washington, DC (USA). Office of Basic 
Energy Sciences). Sep 1988. 134p. NTIS, PC AO7/MF AO1. 
Order Number DE88017136/JAW. 

The Energy Biosciences program (recently renamed from 
Biological Energy Research) supports research in the plant and mi- 
crobial sciences that provides fundamental biological insights and 
data. This information on biological mechanisms, principles and or- 
ganisms is designed to be the underpinning for future biosystems 
for the conversion and conservation of energy. The work support- 
ed has the objective of gaining basic biological understanding 
rather than to develop or optimize specific commercial processes. 
The nature of the program includes the support of high quality, 
long term contemporary research. At one end of the program’s 
spectrum of activity is research in the fields that are well devel- 
oped, have a critical complement of practitioners and abound with 
good questions for which techniques and approaches are at hand. 
Alternatively there are fields and problems where there has been 
neglect despite perceived importance, or the problem area has been 
refractory with the available tools and thinking, or the experimental 
system requires an extensive investment of time and effort before 
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dividends may be anticipated. Innovative projects are always being 
sought. Research projects supported with discretionary funds are 
subject routinely to a peer review process. 


53403 (EPRI-AP—6006) Models of photovoltaic module 
performance: Final report. Jennings, C. (Electric Power Re- 
search Inst., Palo Alto, CA (USA); Pacific Gas and Electric 
Co., San Ramon, CA (USA). Dept. of Engineering Re- 
search). Sep 1988. 193p. Research Reports Center, Box 
50490, Palo Alto, CA 94303. Order Number T189000287/ 
JAW. 

Pacific Gas and Electric Company's Department of Re- 
search and Development operates a Photovoltaic (PV) Test Facili- 
ty in San Ramon, California. Over 40,000 I-V curves were collect- 
ed by PG and E from May 1984 through December 1986 on 48 PV 
modules from 13 manufacturers. Single-crystal silicon, polycrystal- 
line silicon, ribbon silicon, thin-film (“amorphous”) silicon, and con- 
centrating PV technologies are represented. Three PV module per- 
formance models have been evaluated. Despite the variety of manu- 
facturers represented and the large range of module efficiencies, 
normalized module power equations are so similar within each PV 
technology that generic power equations can be developed. Gener- 
ic power equations are derived for each PV technology and each 
orientation, since the performance of tracking modules tends to be 


less dependent on temperature than that of fixed modules. 21 refs., 
10 figs., 10 tabs. 


53404 (NKSZ—8501, pp 217-220) Studies on high rate 
synthesis of amorphous silicon photovoltaic materials (2). 
Koinuma, Hideo; Hirano, Tsuneo; Kishio, Koji; Yoshida; 
Yasuhiko. (The Univ. of Tokyo, Faculty of Engineering, 
Tokyo, Japan). 1985. (In Japanese). NTIS (US Sales Only), 
PC A10/MF AOl1 - Available from Nissan Kagaku Shinko 
Zaidan, 6-17-2, Ginza, Chuo-ku, Tokyo. 

In FY 1985 Annual Report of Nissan Science Foundation. 

High rate deposition of amorphous silicon (a-Si) films with 
the aid of reactivity of SixFs, electronic state of alkylsilanes, and 
formation of silicon carbide (a-SiC) films by plasma CVD were 
studied. The addition of SieFs in the amount of 1% accelerated the 
deposition up to three times. It is presumed that Sie2Fs having weak 
Si-Si bond decomposes first, and generation of SiHs is accelerated 
by the secondary reaction of the decomposed products and SiHk. It 
became clear that SieF, has a catalystic function of improving phys- 
ical properties of films. The deposition rate and the structure and 
properties of films produced using dimethylsilane (DMS) and tetra- 
methyldisilane (TMDS) were compared and studied with those 
made by the mixed raw gas materials of SiH,/CH, (1/2). (4 figs, 2 
tabs, 14 refs) 


53405 (NP—8770397) Technical data and operational ex- 
perience in the manufacture of straw briquets. Bewer, E. 
(Landesanstalt fuer Landwirtschaftliches Maschinen- und 
Bauwesen, Stuttgart (Germany, F.R.); Ministerium fuer Er- 
naehrung, Landwirtschaft, Umwelt und Forsten Baden- 
Wuerttemberg, Stuttgart (Germany, F.R.)). Apr 1983. 37p. 
(In German). NTIS (US Sales Only), PC A03. Order 
Number DE88770397/JAW. 

In the framework of this project the conditions of use of a 
mobile straw briquetting unit and key data such as throughput, 
energy requirement, effort of work, and wear of mechanical parts 
are established. The quality of the straw briquets depends on the 
type of straw, their density, resistance to abrasion, and storability. 


53406 (SAND—8016916) Spectrally selective beam split- 
ters designed to decouple quantum and thermal solar energy 
conversion in hybrid concentrating systems: Final report, 
Phase 1 and 2. Osborn, D.E. (Solar Energy Research Inst., 
Golden, CO (USA); Sandia National Labs., Albuquerque, 
NM (USA); Arizona Univ., Tucson (USA). Solar and 
Energy Research Facility). 1 Jun 1988. Contract AC04- 
76DP00789;A.C02-83CH10093. 240p. NTIS, PC A1l1/MF 
A01; 1; GPO Dep. Order Number DE88016916/JAW. 

The technical feasibility and flexibility of developing ele- 
ments that separate concentrated solar irradiation into-specific spec- 
tral regions matched to specific photoquantum processes have been 
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shown. These elements, spectrally selective beam splitters or filters, 
are designed to decouple quantum and thermal solar energy con- 
version in hybrid concentrating systems. Both interference filters 
and liquid absorption filters were investigated for use as spectrally 
selective beam splitters. Spectral selectivity is investigated for a va- 
riety of quantum systems with various spectral windows utilizing 
interference and absorption filters designed. Detailed analysis of 
one typical quantum system is provided consisting of a model of 
the silicon cell photovoltaic/photothermal hybrid system using 
spectral selectivity. The performance benefits of this approach are 
shown. Interference filters show the greatest flexibility and ability 
to match specific spectral windows. Liquid absorption filters appear 
to be a lower cost option, when an appropriate spectrally selective 
solution that can be used as a heat transfer fluid is available. 18 
refs., 88 figs., 9 tabs. 


53407 (SERI/TP—211-3390) Solar photovoltaic technolo- 
gy: The thin film option. Ullal, H.S.; Zweibel, K.; Sabisky, 
E.S.; Surek, T. (Solar Energy Research Inst., Golden, CO 
(USA)). 1988. Contract AC02-83CH10093. 10p. (CONF- 
880850—13). NTIS, PC A03/MF AOl. Order Number 
TI88001195/JAW. 

From American Institute of Chemical Engineers summer na- 
tional meeting; Denver, CO, USA (21 Aug 1988). 

Photovoltaics (PV) the direct conversion of sunlight to elec- 
tricity was first discovered by scientists at the Bell Labs in 1954. In 
the late 1960’s and 1970's most of the solar cell technology has been 
used for space applications to power satellites. The main work 
horse for the PV technology has been crystalline silicon (Si) solar 
cells. Over the past 15 years this has led to cost reduction from 
$35/kWh to about $0.30/kWh at the present time. Demonstrated 
reliability of 20 years or more has resulted in acceptance by several 
utilities. However, cost reductions in crystalline Si solar cells have 
been limited by the cost of wafering of ingots and the attendant loss 
of material. A number of Si sheet solar cells are also being investi- 
gated. In the past decade the emphasis of the research and develop- 
ment effort has been focused on thin film solar cells, which have 
the potential for generating power at much lower cost of $1-2/Wp. 
Thin film solar cells that are presently being investigated and are 
generating global attention are: amorphous silicon (a-Si:H), cadmi- 
um telluride (CdTe), and copper indium diselenide (CuInSe/sub 2,/ 
or CIS). In the past few years, considerable progress has been; 
made by all three of these thin film solar cells. This paper reviews 
the current status and future potential of these exiting thin film 
solar cell technologies. 


1406 Photovoltaic Power Systems 


53408 (DOE/CH/10093—20) Usable electricity from the 
sun. (Solar Energy. Research Inst., Golden, CO (USA)). 
[1988]. Contract AC02-83CH10093. 1lp. NTIS, PC A03/ 
MF AO1. Order Number DE88001150/JAW. 

The achievements described in this bulletin underscore 
America’s world leadership in photovoltaic products and technolo- 
gy. However, the cost of producing electricity from the sun still re- 
mains too high for PV to compete effectively with conventional 
energy sources in supplying peak power to electric utilities. More 
technological progress has to be made, to lower the costs of PV 
systems and components while increasing their efficiency, reliabil- 
ity, and life expectancy. These are the objectives of the National 
Photovoltaics Program. The National Photovoltaics Program is 
managed by the US Department of Energy (DOE). Recognizing 
that a healthy and growing photovoltaic industry contributes to a 
more balanced energy picture for the US DOE’s objective is to 
reduce PV costs to a level that is competitive with other energy 
sources. Specifically, the program's goal is to improve PV systems 
to the point where, by the late 1990s, they can be.generating elec- 
tricity at utility-competitive costs (12 {cent} per kilowatt-hour by 
the early 1990s, and 6 {cent} per kilowatt-hour by the year 2000). 
With advice from program participants, industry, and the research 
community, the Photovoltaics Division at DOE establishes long- 
term technical goals to guide the program to the successful comple- 
tion of its objectives. 
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53409 (NP—8770410) Field test of solar home systems in 
Puno/Peru. Zeitinger, C.P.; Mueller, W. (Interdisziplinaere 
Projekt Consult G.m.b.H. (IPC), Frankfurt am Main (Gere- 
many, F.R.); Deutsche Gesellschaft fuer Technische Zusam- 
menarbeit (GTZ) G.m.b.H., Eschborn (Germany, F.R.). 
German Appropriate Technology Exchange (GATE)). 
1987. 96p. NTIS (US Sales Only), PC A05/MF AOI. Order 
Number DE88770410/JAW. 

Far-reaching cables or high-voltage transmission lines make 
conventional electrification expensive and uneconomic in many 
countries and areas of the world (developing countries, mountain 
districts, thinly populated areas). Decentralized photovoltaic elec- 
tric power generation is considered the better solution. A detailed 
survey informs about the testing of 144 photovoltaic systems in 
Peru (Altiplano region). The program was supported by Deutsches 
Zentrum fuer Entwicklungstechnologien (German Appropriate 
Technology Exchange). Reference is made to the social and eco- 
nomic acceptance of solar technologies by the target groups, to the 
solar home systems as such (photovoltaics, technical data), their 
components (solar modules, battery charge controllers, transistor- 
ized fluorescent lamps, batteries, cables and plugs), as well as to the 
economics of solar home systems (energy consumption of solar 
home systems, calculation of costs, cost comparisons). The final 
chapter is dedicated to financing, marketing and maintenance as- 


pects. (HWJ). 
1407 Solar Thermal Power Systems 


53410 (DOE/SF/16345—T1) Summary of national ap- 
proaches to short-term testing of solar domestic hot water 
systems: Task III, Performance testing of solar collectors. 
Wood, B.D.; Rogers, B. (Arizona State Univ., Tempe 
(USA). Center for Energy Systems Research; University 
Coll., Cardiff (UK). Dept. of Mechanical Engineering and 
Energy Studies). Dec 1987. Contract FG03-86SF 16345. 72p. 
NTIS, PC A04/MF AOl. Order Number DE88013771/ 
JAW. 

This technical report on the thermal performance testing of 
SDHW systems gives an overview of the various approaches for 
short-term test methods that are currently being used or are under 
development within the IEA Task III participating countries. The 
purpose is to gain experience in the range of techniques available 
for characterizing SDHW systems and for predicting their long- 
term performance. The fourteen methods summarized can be logi- 
cally grouped into the following categories: system performance for 
a range of weather conditions characterized by parameters deter- 
mined from individual component tests; system performance for a 
range of weather conditions determined from measurements on the 
whole system; system performance for a range of weather condi- 
tions determined from a combination of separately-measured com- 
ponent parameters and whole system measurements; system per- 
formance determined as a function of internal variables from meas- 
urements on the whole system; and system performance determined 
for specific test conditions only. The methods have been designed 
to meet different specific requirements. An attempt has been made 
to describe the basic principles of the methods, to indicate the state 
of development, and to identify the advantages and disadvantages 
of each approach. These test methods form the basis of a joint IEA 
Task III programme to develop common test procedures that in- 
corporate the best features of the individual methods. This report is 
based on the work performed under Subtask E: Development of a 
Capability to Evaluate Domestic Hot Water System Performance 
Using Short-Term Methods. 


1408 Ocean Energy Systems 


53411 (SERI/STR—252-3246) Design and cost study of 
critical OC-OTEC plant components: Final subcontract 
report. Valenzuela, J.A.; Jasinski, T.; Stacey, W.D.; Patel, 
B.R.; Dolan, F.Y. (Solar Energy Research Inst., Golden, 
CO (USA)). Jun 1988. Contract AC02-83CH10093. 282p. 
NTIS, PC A13/MF AOl. Order Number DE88001186/ 
JAW. 
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During the FY 1983-84, system analysis studies were per- 
formed by the Florida Solar Energy Center and Creare Inc. to 
assess the economic and technological viability of the OC-OTEC 
concept for producing both electricity and fresh water on a small 
scale. A major conclusion of the study was that land-based OC- 
OTEC plants as small as 10 MWe may be economically feasible in 
island communities if cost credits are taken for the fresh water pro- 
duced. The present study builds upon and extends the results of 
that work. Assess the effect of the seasonal variation in the ocean 
surface water temperature on the performance of OC-OTEC plants; 
evaluate the technical feasibility of building small scale OC-OTEC 
plants using existing low pressure steam turbine rotor designs; 
refine the plant structure model developed during the Phase I 
study; and develop background information and analyses to evalu- 
ate the various alternative strategies for handling noncondensible 
gases in OC-OTEC plants. Refinements in OC-OTEC plant per- 
formance and cost models performed during the present study have 
reduced the estimated cost of a 10 MW baseline plant from 99 to 
72M$. Further cost reduction of 5 to 10M$ is anticipated from the 
revised structure cost model and the implementation of barometric 
leg deaeration and hydraulic compression. Therefore, the results 
from this study reinforce the earlier conclusion that small-scale OC- 
OTEC plants are competitive at present for the production of elec- 
tricity and fresh water in the Caribbean and Pacific Islands. OC- 
OTEC represents a technology with significant potential. We rec- 
ommend that it be aggressively pursued. 33 refs., 67 figs., 20 tabs. 


1409 Solar Thermal Utilization 


REFER ALSO TO CITATION(S) 53398, 53410, 53410, 53419, 53420, 53421, 
53422, 53423, 54075, 54082, 54084 


53412 (CONF-8703292—Summ.) Solar water heating. A 
documentation of the special solar water heating exhibition 
presented on the occasion of the ISH ‘87. Urbanek, A. 
(comp.). (Deutscher Fachverband Solarenergie e.V. (DFS), 
Ebersberg (Germany, F.R.)). (Messe Frankfurt G.m.b.H. 
(Germany, F.R.)). 1987. 34p. (in German). NTIS (US Sales 
Only), PC A03/MF AOl. Order Number DE88770413/ 
JAW. 

From 14. international trade fair sanitation-heating-air condi- 
tioning; Frankfurt am Main, F.R. Germany (17 Mar 1987). 

Within the frame of the international fair on space HVAC 
systems, a special exhibition informed about solar water heating. A 
general survey deals with the actual utilisation of potentials, energy 
conservation and competition, the heat market, heating systems for 
swimming pools, water heating, 1985/86 TUEV performance tests, 
pumps, space heating, agriculture and industry. A detailed account 
is given of the TUEV Bavaria solar systems performance test. Ref- 
erence is made to the test conditions and test results with the latter 
including results as to auxiliary energy and radiation, their relation, 
efficiency, practicability and economics. The appendix presents 18 
different collector systems mounted on test roofs. Tables and dia- 
grams facilitate access to their essential systems characteristics (col- 
lectors, storage systems). (HWJ). 


53413 (CSTB-R—01-87-L) Contribution to the experi- 
mental energetic characterization of passive solar components 
including phase changing materials. Achard, P.; Cools, C.; 
Gicquel, R. (Centre Scientifique et Technique du Batiment, 
75 - Paris (France)). 1987. 69p. (In French). NTIS (US Sales 


oa PC A04/MF AOl. Order Number DE88754920/ 
AW. 


A knowledge model and a state model have been developed 
in order to help the characterization of the phase change material 
elements in passive solar space heating. As an example, a vertical 
rotating slate system including phase change materials is character- 
ized and results are compared with experimental data. The thermal 
performances of a wall with greenhouse effect are also calculated 
with the simplified model. 
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53414 Active solar heating and cooling systems. PP 57-91 
of Engineering principles and concepts for active solar sys- 
tems. Armstrong, P.; Carlisle, N.; Davis, W.; Hunn, B.D.; 
King, T.A.; Kutscher, C.F.; Shingleton, J.G.; Swanson, T.; ° 
Weinstein, S.; Winn, C.B. New York, NY; Hemisphere Pub- 
lishing Corporation (1988). 

The principal applications for active solar systems are serv- 
ice water heating, space heating, and space cooling. For water and 
space heating, such systems can be combined with heat pumps to 
improve the range and efficiency of system application. Character- 
istics of active systems are presented in the following sections. 
Topics covered under a subheading of service hot water systems 
are: separate systems, single-tank systems, double-tank systems, 
thermosiphon systems, hot water systems using air collectors, col- 
lector/storage loop considerations, performance comparison of sys- 
tems, and combined space and service hot water systems. Under the 
subheading active space heating systems, the following topics are 
discussed: liquid heating systems, collector and storage, space heat- 
ing and auxiliary use, system operation and control, air heating sys- 
tems, typical system design, air circulation rates, system efficiency, 
storage options, and air-handling system options. System descrip- 
tions, components, performance, and economic considerations are 
discussed for solar and heat pump combinations. For solar cooling 
the following systems are discussed: absorption cooling, rankine 
cooling, and desiccant (adsorption) cooling. The paper ends with a 
discussion of the effects of component sizing on active solar sys- 
tems. 34 figures. 


53415 Detailed design, construction, and installation con- 
siderations for active systems. pp 205-223 of Engineering 
principles and concepts for active solar systems. Armstrong, 
P.; Carlisle, N.; Davis, W.; Hunn, B.D.; King, T.A.; 
Kutscher, C.F.; Shingleton, J.G.; Swanson, T.; Weinstein, 
S.; Winn, C.B. New York, NY; Hemisphere Publishing Cor- 
poration (1988). 

Experience gained from more than 100 DOE design reviews 
shows that construction problems, cost cutting, and inexperience 
contribute to most installation problems associated with active solar 
systems. The building trades are not experienced in solving prob- 
lems associated with active systems. Whereas a typical residential 
or commercial building roofscape has minimal exposed~ construc- 
tion, especially piping, a building with an active solar system has 
considerably more exposed construction. It is therefore important 
for a designer to isolate and solve construction ‘and installation 
problems and not leave solutions to the contractor. In addition, a 
designer’s desire to extract the maximum useful energy from a 
system may lead to installation of devices that are not cost effec- 
tive, increasing the payback period and reducing system reliability. 
This chapter concentrates on design of construction details for in- 
stalling active solar systems rather than on engineering design 
issues, which are generally addressed during the design develop- 
ment phase. Emphasis is on reliability, durability, and cost effective- 
ness. In many cases, construction problems are just described; no 
solutions are offered since they will vary with location and with 
changing technology. Once a problem is understood, a designer can 
select the best approach based on specific conditions. 46 figures. 


53416 Start-up and acceptance testing of active solar sys- 
tems. pp 233-243 of Engineering principles and concepts for 
active solar systems. Armstrong, P.; Carlisle, N.; Davis, W.; 
Hunn, B.D.; King, T.A.; Kutscher, C.F.; Shingleton, J.G.; 
Swanson, T.; Weinstein, S.; Winn, C.B. New York, NY; 
Hemisphere Publishing Corporation (1988). 

A documented start-up and acceptance-test procedure en- 
sures that all components of a solar energy system operate as de- 
signed and specified. An acceptance test plan should clearly define 
expected system performance in terms of mechanical performance, 
thermal performance, or both. The plan should include all new and 
existing subsystems associated with system operation. Energy-col- 
lection (collectors, pressure relief valves, air vents, expansion tanks, 
etc.), energy-transfer (pumps, piping, heat exchangers, flow-measur- 
ing devices, control valves, etc.), energy-storage (storage tanks, 
pressure-relief valves, etc.), and energy-delivery (heat exchangers, 
heat pumps, chillers, etc.) devices all should be included in the test 
plan, along with all controls associated with their operation. This 
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chapter summarizes visual inspection, pre-operational testing, and 
operational testing procedures. 


53417 Developing an operations and maintenance manual. 
pp 245-261 of Engineering: principles and concepts for 
active solar systems. Armstrong, P.; Carlisle, N.; Davis, W.; 
Hunn, B.D.; King, T.A.; Kutscher, C.F.; Shingleton, J.G.; 
Swanson, T.; Weinstein, S.; Winn, C.B. New York, NY; 
Hemisphere Publishing Corporation (1988). 

An operations and maintenance (O & M) manual will assist a 
building owner and his maintenance personnel in properly maintain- 
ing solar equipment, since the designer or installer may not be 
available when major repairs are necessary. It should provide a 
guide to systematic detection, diagnosis, and correction of break- 
downs or minor defects that can occur. Where component replace- 
ments are required or further information is needed to diagnose a 
system deficiency, the manual should contain a parts list, including 
the name of the manufacturer's representative to be contacted re- 
garding warranty and further maintenance and repair information. 
Manufacturers of standardized small-scale service hot water systems 
frequently provide their own O & M manual. Manufacturers of 
nonstandard systems do not, and development of an O & M manual 
for such systems is especially important. This chapter outlines the 
general contents of an effective manual and then describes each 
aspect of the manual, including what information should be provid- 
ed and why it is necessary, with accompanying examples of materi- 
al and format. Blank forms and subject pages, with instructions that 
can be photocopied, are included at the end of the chapter. 


53418 Active solar system construction costs. pp 275-281 
of Engineering principles and concepts for active solar sys- 
tems. Armstrong, P.; Carlisle, N.; Davis, W.; Hunn, B.D.; 
King, T.A.; Kutscher, C.F.; Shingleton, J.G.; Swanson, T.; 
Weinstein, S.; Winn, C.B. New York, NY; Hemisphere Pub- 
lishing Corporation (1988). 

In this chapter, construction cost data for several active 
solar systems are presented, and a methodology for system cost es- 
timating is provided, based on these data and on experience in 
active solar system design analysis. Construction cost data are in- 
cluded for active solar heating and cooling systems from the DOE 
Commercial Demonstration Program and for solar process heat sys- 
tems from the DOE Industrial Process Heat Field Engineering Test 
Program. Costs are divided into construction categories, and fac- 
tors that affect these costs are identified and discussed. Guidelines 
are provided for estimating solar construction costs as input to pre- 
liminary feasibility and sizing economic analyses during the concep- 
tual design phase. Additional guidelines are used to assess the ef- 
fects of design decisions on construction costs during the detailed 
design phase and to produce a final cost estimate for preparing a 
bid or for checking the reasonableness of the bids received. Nonde- 
sign-related cost factors and useful data sources for cost estimating 
are identified and discussed. 


1410 Solar Collectors And Concentrators 
REFER ALSO TO CITATION(S) 53399 


53419 (SAND—88-0267C) Falling film solar photochemi- 
cal reactor. Holmes, J.T.; Butler, A.A.; Martin, M.F.; Has- 
lund, C.A. (Sandia National Labs., Albuquerque, NM 
(USA); Iowa Univ., Iowa City (USA); Prairie View A and 
M Univ., TX (USA); California Polytechnic State Univ., 
San Luis Obispo (USA)). 1988. Contract AC04-76DP00789. 
18p. (CONF-880850—15). NTIS, PC A03/MF AOl1. Order 
Number DE88015946/JAW. 

From American Institute of Chemical Engineers summer na- 
tional meeting; Denver, CO, USA (21 Aug 1988). 

Recent scientific literature indicates the potential benefits of 
using photocatalytic oxidation reactions for the destruction of or- 
ganic contaminants in water. The processes utilize solid or dis- 
solved photonactivated catalysts to break down low concentrations 
of hazardous organic chemicals into carbon dioxide and simple 
acids. We are using concentrated sunlight to study a falling-liquid- 
film reactor that has the following characteristics to effectively 
conduct these photochemical reactions. The ability to utilize high 
solar (photon) flux densities without overheating or evaporating the 
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fluid or contaminants. Excellent interaction, in the thin film of fluid, 
between concentrated sunlight, catalyst and contaminants in the 
fluid. The fluid is easily doped with reactants and solid or dissolved 
catalysts. High capacity. Easy process control. We measured the 
thermal and hydraulic performance of a pilot-scale (lm {times} 
3.5m) falling-water-film reactor. Our results indicate its potential as 
a photochemical reactor. 9 refs., 3 figs., 4 tabs. 


53420 Engineering principles and concepts for active 
solar systems. Armstrong, P.; Carlisle, N.; Davis, W.; Hunn, 
B.D.; King, T.A.; Kutscher, C.F.; Shingleton, J.G.; Swan- 
son, T.; Weinstein, S.; Winn, C.B. New York, NY; Hemi- 
sphere Publishing Corporation (1988). 308p. 

This current document represents the culmination of an 
eight-year effort to compile a comprehensive state-of-the-art refer- 
ence and instructional tool for practicing design professionals, ar- 
chitects, and engineers. It is intended to cover all phases of the 
design and installation of active solar energy systems for buildings. 
Although it contains many design guidelines, the emphasis is on 
providing sufficient knowledge of how these systems work to allow 
an engineer or architect to make well-informed decisions. It is 
aimed primarily at commercial building applications, but most of 
the material is also applicable to residential buildings. The book is 
divided into 13 chapters: energy and buildings: a perspective; 
energy use, cost, and load calculations in commercial buildings; 
fundamentals: solar energy, climate, and human comfort; active 
solar heating and cooling systems; principal components of active 
systems; active subsystem components; active system design and 
sizing methods; detailed design, construction, and installation con- 
siderations; collectors: specification and prebidding; start-up and ac- 
ceptance testing; developing an operations and maintenance manual; 
instrumentation and monitoring; construction costs. Each chapter 
has been indexed separately for inclusion on the Energy Data Base. 
241 references. 


53421 Principal components of active systems. pp 93-130 
of Engineering principles and concepts for active solar sys- 
tems. Armstrong, P.; Carlisle, N.; Davis, W.; Hunn, B.D.; 
King, T.A.; Kutscher, C.F.; Shingleton, J.G.; Swanson, T.,; 
Weinstein, S.; Winn, C.B. New York, NY; Hemisphere Pub- 
lishing Corporation (1988). 

The principal components of active solar systems are the 
solar collectors, collector coolants, and thermal energy storage 
system. Flat-plate collectors are most often used in building heating 
and cooling applications. The components of flat-plate collectors, 
advanced collector designs, collector efficiency, performance rat- 
ings, and collector selection and use are explained. Coolants and 
their characteristics are described. Under the heading, thermal 
energy storage for building heating and cooling, the following 
topics are discussed: duration of storage, storage technologies (sen- 
sible heat, latent heat, and reversible chemical reaction), rock-bed 
and water-tank storage characteristics, rock-bed storage design, and 
liquid-based thermal energy storage design including tank types. 30 
figures, 15 tables. 


53422 Active subsystem components. pp 131-171 of Engi- 
neering principles and concepts for active solar systems. 
Armstrong, P.; Carlisle, N.; Davis, W.; Hunn, B.D.; King, 
T.A.; Kutscher, C.F.; Shingleton, J.G.; Swanson, T.; Wein- 
stein, S.; Winn, C.B. New York, NY; Hemisphere Publish- 
ing Corporation (1988). 

Heat exchangers, ducts, pumps, piping, insulation, expansion 
tanks, and controls, as subsystem components of active and hybrid 
solar energy systems, are described in this chapter. All are interre- 
lated in functional ways, each influencing and being influenced by 
the size, type, and performance of the others. Each subsystem com- 
ponent requires a harmonious relationship with the four other 
major elements (solar collectors, transport fluid, storage system, 
and terminal load devices) that make up a complete solar energy 
system. Selection and sizing of one subcomponent must be made 
with careful regard for all the others. 34 figures, 12 tables. 
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53423 Active system design and sizing methods. pp 173- 
201 of Engineering principles and concepts for active solar 
systems. Armstrong, P.; Carlisle, N.; Davis, W.; Hunn, 
B.D.; King, T.A.; Kutscher, C.F.; Shingleton, J.G.; Swan- 
son, T.; Weinstein, S.; Winn, C.B. New York, NY; Hemi- 
sphere Publishing Corporation (1988). 

Analysis and design methods for active solar heating, cool- 
ing, service hot water, and industrial process heat systems will be 
described. Included are manual methods, hand-held calculator and 
microcomputer methods, and detailed computer simulations. Meth- 
ods that have been tested against actual installed solar systems are 
emphasized. In using any of the energy prediction methods, it is im- 
portant to keep systems analysis in a proper perspective. Because 
collector area has a broad optimum and because auxiliary is always 
sized to supply 100% of the load, a precise prediction of energy 
delivery is not necessary. In fact, variables such as the weather 
make such predictions very difficult. No amount of analysis can 
take the place of proper system design and installation. Subcompon- 
ents such as pumps, blowers, heat exchangers, valves, and controls 
are usually selected after the overall system is sized by using ac- 
cepted rules of thumb that comply with existing codes and good 
engineering practice. Many of these rules are given and illustrated 
in this chapter. 26 figures, 11 tables. 


53424 Collectors: specifications and prebidding. pp 225- 
231 of Engineering principles and concepts for active solar 
systems. Armstrong, P.; Carlisle, N.; Davis, W.; Hunn, 
B.D.; King, T.A.; Kutscher, C.F.; Shingleton, J.G.; Swan- 
son, T.; Weinstein, S.; Winn, C.B. New York, NY; Hemi- 
sphere Publishing Corporation (1988). 

Collector procurement is an important part of the purchase 
of a large-scale solar system. In this chapter, the authors consider 
possible approaches to collector specification and procurement, and 
the advantages and disadvantages of each approach. An in-depth 
discussion of the prebid method of procurement follows, with cost 
effectiveness and project control emphasized. Because prebidding 
with a performance specification may not be familiar, the authors 
provide instructions on developing such a specification. 


1420 Heat Storage 
REFER ALSO TO CITATION(S) 53420, 53421 


15 GEOTHERMAL ENERGY 


53425 (SAND—88-0753) Geothermal technology publica- 
tions and related reports: A bibliography, January 1986 
through December 1987. Tolendino, C.D. (ed.). (Sandia Na- 
tional Labs., Albuquerque, NM (USA)). Aug 1988. Contract 
AC04-76DP00789. 48p. NTIS, PC A03/MF AOl1; 1; GPO 
Dep. Order Number DE88015831/JAW. 

Sandia publications resulting from DOE programs in Geo- 
thermal Technologies, Magma Energy and Continental Scientific 
Drilling are listed for reference. The R&D includes borehole-relat- 
ed technologies, in situ processes, and wellbore diagnostics. 


1501 Resource Status And Assessment 


REFER ALSO TO CITATION(S) 53440 


1502 Geology And Hydrology Of Geothermal Systems 
REFER ALSO TO CITATION(S) 55340, 55341 


53426 Hydrothermal system at Newberry Volcano, 
Oregon. Sammel, E.A.; Ingebritsen, S.E.; Mariner, R.H. 
(U.S. Geological Survey, Menlo Park, California). Journal 
= —, Research; 93: No. B9, 10149-10162(10 Sep 

Results of recent geological and geophysical studies at New- 
berry Volcano have been incorporated into conceptual and numeri- 
cal models of a magma-based hydrothermal system. Numerical sim- 
ulations begin with emplacement of a small magma body, the pre- 
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sumed source of silicic eruptions at Newberry that began about 
10,000 B.P., into a thermal regime representing 100,000 years of 
cooling of a large underlying intrusion. Simulated flow patterns and 
thermal histories for three sets of hypothetical permeability values 
are compatible with data from four geothermal drill holes on the 
volcano. Meteoric recharge cools the caldera-fill deposits, but ther- 
mal water moving up a central conduit representing a permeable 
volcanic vent produces temperatures close to those observed in 
drill holes within the caldera. Meteoric recharge from the caldera 
moves down the flanks and creates a near-isothermal zone that ex- 
tends several hundred meters below the water table, producing 
temperature profiles similar to those observed in drill holes on the 
flanks. The temperatures observed in drill holes on the flanks are 
not influenced by the postulated Holocene magma body. The ele- 
vated temperature gradients measured in the lower portions of 
these holes may be related to the cumulative effect of older intru- 
sions. The models also indicate that meteoric recharge to the deep 
hydrothermal system probably originates within or near the cal- 
dera. Relatively low fluid velocities at depth suggest that at least a 
significant fraction of the thermal fluid may be very old. 


1503 Geothermal Exploration And Exploration 
Technology 


REFER ALSO TO CITATION(S) 53442 


53427 (ETSU-G—137-P5) Camborne geothermal energy 
project circulation results (1983-1986). (UKAEA Harwell 
Lab. Energy Technology Div.). 1988. 1llp. British Library 
Document Supply Centre, Boston Spa, Wetherby, West 
Yorks. LS23 7BQ. 

A summary of the results of circulation experiments on the 
hot dry rock project in Cornwall is given for the years 1983-86. 
The programme was designed to fully characterise the reservoir 
and to determine the means of improving efficiency. Injection rates 
between 5-40 litres/sec. were used and tracer tests, transient and 
steady-state analyses were carried out. Temperature logging was 
performed and indicated that the production flow was cooling -as 
the test progressed. It is concluded that the trend of reducing re- 
covery requires treatment and that further circulation tests at 
higher flow rates are required. 


53428 (ETSU-G—137-P7) Camborne geothermal energy 
project microseismic results (1984-1986). (UKAEA Harwell 
Lab. Energy Technology Div.). 1988. 257p. British Library 
Document Supply Centre, Boston Spa, Wetherby, West 
Yorks. LS23 7BQ. 

The results of microseismic investigations into the hot dry 
rock project in Cornwall are given for the years 1984-86. Follow- 
ing hydrofracture, an enhanced microseismic detection system was 
used to provide extensive data on event locations, source param- 
eters and fault-plane solutions. Nearly 1300 events were detected 
and over 500 located. The latter indicated shear sources consistent 
with the known in-situ stress and joint conditions. Recommenda- 
tions for future work are given. 





53429 (ETSU-G—137-P10) Camborne geothermal energy 
project tracer results. (UKAEA Harwell Lab. Energy Tech- 
nology Div.). 1988. 193p. British Library Document Supply 
Centre, Boston Spa, Wetherby, West Yorks. LS23 7BQ. 

A progress report is given on the results and interpretation 
of tracer tests at the United Kingdom hot dry rock geothermal 
energy project in Cornwall. The tests were carried out at injection 
flow rates between 5 and 38 litres/sec. between two wells. Sodium 
fluoroescein dye was used to determine the volumetric and flow 
characteristics of the system. Modal and fracture volume estimates 
were attained. The results confirm that the reservoir grew preferen- 
tially downwards into hotter formation. 
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53430 (SAND—88-1582C) Detection of a target in a rock 
formation using the radar fracture mapping tool. Duda, L.E.; 
Uhl, J.E.; Gabaldon, J.; Chang, Hsi-Tien. (Sandia National 
Labs., Albuquerque, NM (USA)). 1988. Contract AC04- 
76DP00789. 6p. (CONF-881045—1). NTIS, PC A02/MF 
A01; 1; GPO Dep. Order Number DE88012394/JAW. 

From Annual meeting of the Geothermal Resources Council; 
San Diego, CA, USA (9 Oct 1988). 

A method to locate fractures adjacent to, but not intersect- 
ing, an uncased wellbore would be a great aid to the geothermal 
industry. A prototype downhole radar probe was recently complet- 
ed with the aim of locating fractures near a single wellbore. This 
probe, operating in the pulse mode with a bandwidth of 30 to 300 
MHz, contains two identical directional antennas. As with any pro- 
totype instrumentation, extensive field work is required to com- 
pletely understand the characteristics of the system. A first step in 
that understanding is to operate the instrument under known or 
controlled conditions. In this paper, some tests of the radar probe in 
a travertine quarry using a known target are reported. In the tests, 
the target is clearly detected from a borehole located 14 ft away. 12 
refs., 5 figs., 1 tab. 


53431 Petrology and hydrothermal mineralogy of U.S. 
Geologicai Survey Newberry 2 drill core from Newberry cal- 
dera, Oregon. Keith, T.E.C.; Bargar, K.E. (U.S. Geological 
Survey, Menlo Park, California). Journal of Geophysical Re- 
search; 93: No. B9, 10174-10190(10 Sep 1988). 

U.S. Geological Survey Newberry 2 was drilled to a depth 
of 932 m within Newberry caldera. The bottom-hole temperature 
of 265°C is the highest reported temperature of any drill hole in the 
Cascades region of the United States. The upper part of the strati- 
graphic section pentrated by Newberry 2 consists of caldera fill 
below which are increasingly more mafic lavas ranging from rhyo- 
dacite at 501 m to basalt at 932 m. Measured temperatures shal- 
lower than 300 m are less than 35°C, and rock alteration consists of 
hydration of glass and local palagonitization of basaltic tuffs. Incipi- 
ent zeolitization and partial smectite replacement of ash and pumice 
occurred throughout the pumiceous lithic tuffs from 300 to 500 m. 
Higher-temperature alteration of the tuffs to chlorite and mordenite 
occurs adjacent to a rhyodacite sill at 460—470 m; alteration miner- 
als within the sill consist of pyrrhotite, pyrite, quartz, calcite, and 
siderite. Below 697 m the rocks are progressively more altered with 
depth mainly because of increased temperature along a conductive 
gradient from 100°C at 697 m to 265°C at 930 m. Fluid inclusions 
in quartz and calcite indicate that temperature in the past have been 
higher than at present, most likely due to local confining pressures 
between impermeable lava flows. 


53432 Crustal structure of east central Oregon: relation 
between Newberry Volcano and regional crustal structure. 
Catchings, R.D.; Mooney, W.D. (U.S. Geological Survey, 
Menlo Park, California Department of Geophysics, Stand- 
ford University, California). Journal of Geophysical Research; 
93: No. B9, 10081-10094(10 Sep 1988). 

A 180-km-long seismic refraction transect from the eastern 
High Cascades, across Newberry Volcano, to the eastern High 
Lava Plains is used to investigate the subvolcanic crustal and upper 
mantle velocity structure there. Near-surface volcanic flows and 
sedimentary debris (1.6--4.7 km/s), ranging from 3 to 5 km in thick- 
ness, overlie subvolcanic Basin and Range structures. East and west 
of Newberry Volcano, the subvolcanic basement (5.6 km/s) has 
been downwarped, producing 5-km-deep basins. The midcrust (8- 
to 28-km depth) is characterized by velocities ranging from 6.1 to 
6.5 km/s and varies laterally in thicknesses. The lowercrust is char- 
acterized by an unusually high velocity (about 7.4 km/s), and its 
geometry mirrors the subvolcanic basement geometry. The Moho is 
located at a depth of 37 km and represents a transition to an upper 
mantle velocity of 8.1 km/s. The shallow subsurface (1.2 km) be- 
neath Newberry Volcano is characterized by high-velocity (5.6 
km/s, versus 4.1 km/s for the surrounding area) intrusions and ap- 
pears to be located on a basement high. Beneath the seismic frac- 
tion array at Newberry Volcano, an absence of low-velocity anom- 
alies suggests that large silicic magma chambers do not exist in the 
upper crust, but apparent high attenuation of the seismic wave field 
may be consistent with either partial melts in small volumes, elevat- 
ed crustal temperatures, and/or poor geophone-recording site cou- 
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pling. The east central Oregon velocity structure is nearly identical 
to that of the northwestern Nevada Basin and Range and the 
Modoc Plateau of northeastern California, and variations in the 
deep crustal structure about Newberry Volcano are consistent with 
tectonism involving crustal underplating, melting, and extension. 


53433 Three-dimensional P velocity ‘structure of the crust 
below Newberry Volcano, Oregon. Stauber, D.A.; Green, 
S.M.; Iyer, H.M. (U.S. Geological Survey, Menlo Park, 
California). Journal of Geophysical Research; 93: No. B9, 
10095-10107(10 Sep 1988). 

Utilizing teleseismic P residuals, we have detected a column 
of high P velocity material extending from within 10 km of the sur- 
face below the summit of Newberry Volcano, Oregon to midcrustal 
depths near 25 km. We interpret this column to be the expression of 
a swarm of predominantly subsolidus gabbroic sills and dikes which 
were intruded as the volcano was built. The high P velocities ob- 
served below the volcano severely limit the size of magma cham- 
bers which could presently exist in the crust below Newberry Vol- 
cano. Those possible include a few percent of partial melt distribut- 
ed through large volumes of a mafic intrusion zone in the midcrust; 
a few smaller, higher melt fraction zones in the midcrust with di- 
mensions less than 6 km and whose aggregate volume is only a few 
percent of enclosing volumes of 200 km* small magma bodies with 
dimensions of a few kilometers located within the upper 10 km of 
the crust; or a mafic, crystal-rich magma of arbitrary dimensions lo- 
cated in the upper few km. The low P velocities detected in the 
upper 4 km beneath the center of the summit caldera may be par- 


tially caused by a magma chamber in the second of these catagor- 
ies. 


53434 Gravity model studies of Newberry Volcano, 
Oregon. Gettings, M.E.; Griscom, A. (U.S. Geological 
Survey, Reston, Virginia). Journal of Geophysical Research; 
93: No. B9, 10109-10118(10 Sep 1988). 

Newberry, Volcano, a large Quaternary volcano located 
about 60 km east of the axis of the High Cascades volcanoes in cen- 
tral Oregon, has a coincident positive residual gravity anomaly of 
about 12 mGals. Model calculations of the gravity anomaly field 
suggest that the volcano is underlain by an intrusive complex of 
mafic composition of about 20-km diameter and 2-km thickness, at 
depths above 4 km below sea level. However, uplifted basement in 
a northwest trending ridge may form part of the underlying excess 
mass, thus reducing the volume of the subvolcanic intrusive. A ring 
dike of mafic composition is inferred to intrude to near-surface 
levels along the caldera ring fractures, and low-density fill of the 
caldera floor probably has a thickness of 0.7—0.9 km. The gravity 
anomaly attributable to the volcano is reduced to the east across a 
north-northwest trending gravity anomaly gradient through New- 
berry caldera and suggests that normal, perhaps extensional, fault- 
ing has occurred subsequent to caldera formation and may have 
controlled the location of some late-stage basaltic and rhyolitic 
eruptions. Significant amounts of felsic intrusive material may exist 
above the mafic intrusive zone but cannot be resolved by the gravi- 
ty data. 


53435 Electrical structure of Newberry Volcano, Oregon. 
Fitterman, D.V.; Stanley, W.D.; Bisdorf, R.J. (U.S. Geolog- 
ical Survey, Denver, Colorado). Journal of Geophysical Re- 
search; 93: No. B9, 10119-10134(10 Sep 1988). 

From the interpretation of magnetotelluric, transient electro- 
magnetic, and Schlumberger resistivity soundings, the electrical 
structure of Newberry Volcano in central Oregon is found to con- 
sist of four units. From the surface downward, the geoelectrical 
units are (1) very resistive, young, unaltered volcanic rock, (2) a 
conductive layer of older volcanic material composed of altered 
tuffs, (3) a thick resistive layer thought to be in part intrusive rocks, 
and (4) a lower-crustal conductor. This model is similar to the re- 
gional geoelectrical structure found through the Cascade Range. 
Inside the caldera, the conductive second layer corresponds to the 
steep temperature gradient and alteration minerals observed in the 
USGS Newberry 2 test hole. Drill hole information on the south 
and north flanks of the volcano (test holes GES N-1 and GEO N-3, 
respectively) indicates that outside the caldera the conductor is due 
to alteration minerals (primarily smectite) and not high-temperature 
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pore fluids. On the flanks of Newberry the conductor is generally 
deeper than inside the caldera, and its deepens with distance from 
the summit. 


53436 Core hole drilling and the "rain current” phenome- 
non at Newberry Volcano, Oregon. Swanberg, C.A.; Walkey, 
W.C.; Combs, J. (Geothermal Resources International, Inc., 
San Mateo, California). Journal of Geophysical Research; 93: 
No. B9, 10163-10173(10 Sep 1988). 

Two core holes have been completed on the flanks of New- 
berry Volcano, Oregon. Core hole Geo N-1 has a heat flow of 180 
mW m/sup -2/, reflecting subsurface temperatures, sufficient for 
commerical exploitation of geothermally generated electricity, 
GEO N-3, which has a heat flow of 86 mW m/sup -2/, is less en- 
couraging. We emphasize the “rain curtain” effect with the hope 
that a detailed discussion of this phenomenon at two distinct local- 
ities will lead to a better understanding of the physical processes in 
operation. Cole hole GEO N-1 was cored to a depth of 1387 m at a 
site located 9.3 km south of the center of the volcano. Core hole 
GEO N-3 was cored to a depth of 1220 m at a site located 12.6 km 
north of the center of the volcano. Both core holes penetrated in- 
terbedded pyroclastic lava flows and lithic tuffs ranging in compo- 
sition from basalt to rhyolite, basaltic andesite being the most 
common rock type. Potassium-argon age dates range up to 2 Ma. 
Caving and sloughing were encountered in both core holes at 
depths near the regional water table. Both core holes penetrate 
three distinct thermal regimes. The uppermost regime is isothemal 
at mean air temperature down to about 900-1000 m (the rain cur- 
tain). 
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1506 Environmental Aspects And Waste Disposal 





53437 (ORNL/M—463, pp 448-450) Detoxification of 
residual brine sludges derived from geothermal power plants. 
Lin, M.; Premuzic, E.T.; Kukacka, L.E. (Brookhaven Na- 
tional Lab., Upton, NY (USA)). 1987. CEP Consultants, 
Ltd., 26 Albany St., Edinburgh EH1 3QH, UK. Order 
Number T188006131/JAW. (CONF-870937—Vol.1). 

From 6. international conference on heavy metals in the en- 
vironment; New Orleans, LA, USA (15 Sep 1987). 

Geothermal brine residues containing elevated concentra- 
tions of heavy metals were treated with cultures of several strains 
of acidophilic bacteria Thiobacillus thiooxidans and Thiobacillus 
ferrooxidans, selected from the Brookhaven National Laboratory 
(BNL) collection. The effect of different experimental conditions 
on the rate of toxic metal removal has been investigated. Based on 
the experimental results obtained, detoxification process for geo- 
thermal brine residues has been explored. Technical feasibility and 
cost efficiency studies for a typical 50 MW plant have indicated 


that a large scale, economically and technically feasible process can 
be developed. 


1507 By-products 


53438 (BNL—41283) Stabilization of geothermal residues 
by encapsulation in portland cement-based composites. Web- 
ster, R.P.; Kukacka, L.E. (Brookhaven National Lab., 
Upton, NY (USA)). May 1988. Contract AC02-76CHO00016. 
l6p. (CONF-881045—2). NTIS, PC A03/MF AOl1. Order 
Number DE88012893/JAW. 

From Annual meeting of the Geothermal Resources Council; 
San Diego, CA, USA (9 Oct 1988). 

Presented are the results from a laboratory test program con- 
ducted to identify and evaluate materials for converting hazardous 
geothermal residues to a non-hazardous and potentially usable form. 
Results indicate that the residues can be effectively incorporated, as 
a fine aggregate, into portland cement-based composites. Five geo- 
thermal residues obtained from sites in the Salton Sea area of Cali- 
fornia were evaluated. Three of these were classified as hazardous. 
After mixing with cement, the leach rates were all well below spec- 
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ified levels. Although structural-grade composites were produced, 
gradual reductions in properties with time up to 1 yr were noted. 
This indicates ongoing chemical reactions between the cement 
paste and the constituents of the residues. Further research is neces- 
sary before the composites could be considered for use in structural 
applications. 3 refs., 8 tabs. 


1508 Geothermal Power Plants 
REFER ALSO TO CITATION(S) 53320 


53439 (EPRI-AP—5787-SR) Heber Binary-Cycle Geo- 
thermal Demonstration Power Plant: Half-load testing, per- 
formance, and thermodynamics. Berning, J.L.; Fishbaugher, 
J.R. (Electric Power Research Inst., Palo Alto, CA (USA)). 
Aug 1988. 290p. Research Reports Center, Box 50490, Palo 
Alto, CA 94303. Order Number T188016618/JAW. 

This report describes the project’s activities during the 
period July 1986 through June 1987; and includes results of two 
annual outages and eight months of low power testing and operat- 
ing. The Heber Binary-Cycle Geothermal Demonstration Power 
Plant is a 45 MWe electric power generating plant in the Imperial 
Valley of Southern California. The purpose of the Heber Binary 
Project is to demonstrate the capability of binary-cycle technology 
to economically utilize moderate-temperature (300{degree}F to 
410{degree}F [150{degree}C to 210{degree}C]) geothermal re- 
sources for electric power production. The main objective of the 
project is to show performance, cost, and environmental acceptabil- 
ity of binary-cycle technology. Experience with demonstration 
plant and heat supply facilities is described. Details of equipment 
problems are included. Heat supply shortfall prevented the planned 
ascent to full power, but binary-cycle experience was favorable at 
power levels up to 50% of design. 68 refs., 80 figs., 34 tabs. 
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53440 (LA-UR—88-1775) Televiewer measurement of in- 
situ stress direction at the Fenton Hill Hot Dry Rock Site, 
New Mexico. Burns, K.L. (Los Alamos National Lab., NM 
(USA)). 1988. Contract W-7405-ENG-36. 7p. (CONF- 
881045—3). NTIS, PC A02/MF A0O1; 1; GPO Dep. Order 
Number DE88014472/JAW. 

From Annual meeting of the Geothermal Resources Council; 
San Diego, CA, USA (9 Oct 1988). 

The in situ stresses at Fenton Hill has been determined in 
drill hole EE-3A by observations of wellbore breakouts on imagery 
obtained with a televiewer logging tool. Wellbore shape, tool off- 
centering, and tool misalignment cause geometric distortions which 
have been treated by comparing imagery from two logging runs 
made six months apart. The comparison establishes that wellbore 
degradation in drill hole EE-3A is due to breakouts, which grow 
larger with time. The azimuth of the axis of minimum horizontal 
principal stress is estimated to be 110.7 +/{minus} 10.3 deg E of 
true N at a depth of 11,500 ft, increasing with depth at a rate of 1 
deg per 50 ft. This method of measuring the orientation of horizon- 
tal principal axes is considerably more accurate than previous meth- 
ods tried at Fenton Hill. The results agree generally with other 
stress indicators. The results support the concept that direction of 
reservoir growth during hydraulic stimulation favours the interme- 
diate axis over other principal axes of stress. 11 figs., 1 tab. 


53441 (LA-UR—88-2398) Cementing operations on 
Fenton Hill during FY1987, 1 October 1986-September 1987. 
Cocks, G.G.; Dreesen, D.S.; Gill, P.J.; Root, R.L. (Los 
Alamos National Lab., NM (USA)). 1988. Contract W-7405- 
ENG-36. 8p. (CONF-881045—4). NTIS, PC A02. Order 
Number DE88014389/JAW. 

From Annual meeting of the Geothermal Resources Council; 
San Diego, CA, USA (9 Oct 1988). 

As part of repairing and sidetracking EE-2 geothermal well, 
a number of cementing operations were successfully carried out. 
These included; plugging back of EE-2 below the proposed side 
track site, cement behind casing at 10220-24 ft, cement behind 
casing at 9800-04 ft, whipstock plug, and the cementing through 
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perforations of the 9-5/8 in. casing from 6500 ft to the surface. Spe- 
cific data on each of these operations is given, and the results dis- 
cussed. 1 ref., 4 figs. 


1510 Direct Energy Utilization 


53442 (DOE/ID/12693—T1) Geothermal direct use de- 
velopments in the United States. Lienau, P.J.; Culver, G.; 
Lund, J.W. (Oregon Inst. of Tech., Klamath Falls (USA). 
Geo-Heat Center). Aug 1988. Contract FG07-871D12693. 
107p. NTIS, PC A06/MF AOl. Order Number 
DE88017244/JAW. 

Direct heat use of geothermal energy in the United States is 
recognized as one of the alternative energy resources that has 
proven itself technically and economically, and is commercially 
available. Developments include space conditioning of buildings, 
district heating, groundwater heat pumps, greenhouse heating, in- 
dustrial processing, aquaculture, and swimming pool heating. 
Forty-four states have experienced significant geothermal direct use 
development in the last ten years. The total installed capacity is 5.7 
billion Btu/hr (1700 MW/sub t/), with an annual energy use of 
nearly 17,000 billion Btu/yr (4.5 million barrels of oil energy equiv- 
alent). In this report we provide an overview of how and where 
geothermal energy is used, the extent of that use, the economics 
and growth trends. The data is based on an extensive site data gath- 
ering effort by the Geo-Heat Center in the spring of 1988, under 
contract to the US Department of Energy. 100 refs., 4 figs., 4 tabs. 


1520 Geothermal Data And Theory 


53443 (EUR—11362) Contractors’ meeting and workshop 
on geochemistry. Louwrier, K. (ed.); Garnish, J. (ed.). 
(Commission of the European Communities, Brussels (Bel- 
gium)). 1988. 112p. (CONF-8611265—). NTIS (US Sales 
Only), PC A06. Order Number DE88014228/JAW. 

From Contractors’ meeting and workshop on geochemistry; 
a Belgium (5 Nov 1986). 

Commission of the European Communities has been in- 
volved in research, development and demonstration of geothermal 
energy since 1975. Chemistry is an important aspect of this re- 
search. It enters at many levels in the process of extracting heat 
from the sub-soil. Water-rock interaction is important in the Hot 
Dry rock technology where water is pumped through a man-made 
fracture system in a rock that has otherwise virtually no water cir- 
culation. Natural deep ground waters that are of interest for geo- 
thermal developments often contain considerable amounts of salts 
that may precipitate at lower temperature or pressure. This leads to 
scaling during the production of hot water or steam. The abatement 
of scales is of the utmost importance. Proper pressure control and 
inhibitors can control the precipitation of calcium carbonate. Sul- 
fides and silica however still pose serious problems during the ex- 
ploitation of geothermal energy, and research on the control of 
these scales should continue. Certain clastic sediments consist of 
sandstone containing clay particles. Producing water from or inject- 
ing water into such formations may cause these particles to move. 
This can lead to plugging of the pores and formation of a signifi- 
cant “skin”. Study of the behaviour of these sediments, consolidat- 
ed or unconsolidated, and of its clays is an important aspect of 
water-rock interaction. 
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1608 Wave Energy Converters 


53444 (ETSU-WV—151-Pt.31) Internal system simula- 
tion for the Lancaster Flexible Bag device. Barnsley, M.J. 
(UKAEA Harwell Lab. Energy Technology Div.; Wave- 
power Ltd., Southampton (UK)). [1981]. 18p. (WP—130). 
British Library Document Supply Centre, Boston Spa, 
Wetherby, West Yorks. LS23 7BQ. 
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A digital time domain simulation of the internal air system 
behaviour of the Lancaster Flexible Bag device in monochromatic 
head seas has been developed to give guidance to the design pro- 
gram. Assumptions used to simplify the mathematical problem are 
introduced and the basic system equations derived. Initial results 
are presented and significant conclusions and further developments 
discussed. 


% 


53445 (ETSU-WV—1512-Pt.4A) Fifth year report on 
Salter Ducks. V.1 of 3. (UKAEA Harwell Lab. Energy 
Technology Div.; Edinburgh Univ. (UK); Scottish Offshore 
Partnership (SCOPA), Glasgow (UK); Laing (John) Ltd., 
London (UK)). Nov 1979. 59p. British Library Document 
a Centre, Boston Spa, Wetherby, West Yorks. LS23 


A progress report for 1979 is given for the wave energy 
conversion device known as the Salter Duck. The work has con- 
centrated primarily on the design of the power conversion system 
using gyro precession and high pressure oil hydraulics generating 
synchronous AC power. Results are also presented for tests on a 
floating string of ducks in a narrow wave tank. Apparatus to per- 
form wave height surveys has also been constructed. 


53446 (ETSU-WV—1512-Pt.4B) Fifth year report [on 
Salter Ducks]. V. 2. Drawings. (UKAEA Harwell Lab. 
Energy Technology Div.; Edinburgh Univ. (UK); Scottish 
Offshore Partnership (SCOPA), Glasgow (UK); Laing 
(John) Ltd., London (UK)). Nov 1979. 28p. British Library 
Document Supply Centre, Boston Spa, Wetherby, West 
Yorks. LS23 7BQ. 

This report contains the drawings relevant to the main 
progress report on the wave energy conversion device known as 
the Salter Duck. The drawings relate to the general assembly of a 
10 metre Duck and the equipment required to generate electricity. 
Detailed drawings are also presented on the spine design. 


53447 (ETSU-WV—1512-Pt.4c) Fifth year report [on 
Salter Ducks]. V.2. Appendix. (UKAEA Harwell Lab. 
Energy Technology Div.; Edinburgh Univ. (UK); Scottish 
Offshore Partnership (SCOPA), Glasgow (UK); Laing 
(John) Ltd., London (UK)). Nov 1979. 202p. British Li- 
brary Document Supply Centre, Boston Spa, Wetherby, 
West Yorks. LS23 7BQ. 

This report contains the Appendices to the main progress 
report on the wave energy conversion device known as a Salter 
Duck. Particular topics discussed include the mechanical and civil 
design philosophies and calculations, estimates of reliability, costs 
and the hydraulic pump/motor. 


53448 (ETSU-WV—1527-Pt.4) Investigation into the use 
of gearboxes as speed increasers on wave energy converters. 
Bishop, H.W. (UKAEA Harwell Lab. Energy Technology 
Div.; International Research and Development Co. Lid., 
Newcastle upon Tyne (UK)). Oct 1979. 15p. (IRD-TM—79- 
402). British Library Document Supply Centre, Boston Spa, 
Wetherby, West Yorks. LS23 7BQ. 

This report examines the cost, weight and volume of electri- 
cal a.c. generators and single stage step up gearboxes for various 
power ratings and speeds; and concludes that it may be advanta- 
geous to use a gearbox if the turbine shaft speed is less than 500 
r.p.m. It is economically undesirable to operate using power units 
with a rating of less than 2 1/2 MW. 


53449 (ETSU-WV—1528-Pt.1) Electrical generation sys- 
tems suitable for use in wave power schemes. Speirs, R.; 
Wilson, D.S.; Whittington, H.W. (Edinburgh Univ. (UK)). 
(UKAEA Harwell Lab. Energy Technology Div.). Jun 
1977. 57p. British Library Document Supply Centre, Boston 
Spa, Wetherby, West Yorks. LS23 7BQ. 

Edinburgh Wave Power Project. 

This note describes studies made on electrical generation sys- 
tems which may be suitable for wave power stations. Two comple- 
mentary systems are described and the results of testing are present- 
ed. Computer simulations of each system which were used both at 
the design stage and during testing are also described. 
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53450 (ETSU-WV—1537-Pt.7) Waves at South Uist - 
August 1980 to August 1981. Some results of relevance to the 
Wave Energy Programme. Gleason, R.; Crabb, J.A. (Institute 
of Oceanographic Sciences, Taunton (UK)). (UKAEA Har- 
well Lab. Energy Technology Div.). Oct 1981. 53p. British 
Library Document Supply Centre, Boston Spa, Wetherby, 
West Yorks. LS23 7BQ. 

A selection of results from recent analyses of the South Uist 
data is discussed. Data are presented for three buoys which were 
positioned in 98m, 45m, 23m and 25m water. 


53451 (ETSU-WV—1550-Pt.1) Design study of power 
limiting valves for the O.W.C. with a Wells Turbine for 
E.T.S.U. Johnston, J. (UKAEA Harwell Lab. Energy Tech- 
nology Div.; General Electric Co. Reactor Equipment Lid., 
Whetstone (UK)). Feb 1981. 24p. (REL/R—81-5). British 
Library Document Supply Centre, Boston Spa, Wetherby, 
West Yorks. LS23 7BQ. 

The need for power limiting valves for the Wells turbine as- 
sociated with the Bottom Standing O.W.C. is discussed. The aim of 
the report is to identify problems and indicate design routes. Possi- 
ble valve control methods are examined and a preliminary design 
for a pressure operated valve is included. No allowance for com- 
pressibility has been made in determining the valve characteristics. 





53452 (ETSU-WV—1551-Pt.7) Cockerell LP rafts in 
steel. (UKAEA Harwell Lab. Energy Technology Div.; 
Wavepower Ltd., Southampton (UK)). [1979]. 19p. British 
Library Document Supply Centre, Boston Spa, Wetherby, 
West Yorks. LS23 7BQ. 

A summary is given of comments and criticisms made by en- 
gineering consultants of the cost of wave energy converters known 
as Cockerell rafts which are made of steel. The detailed replies and 
justification of the capital and operating costs and the material se- 
lection on energy grounds are given. 


53453 (ETSU-WV—1551-Pt.15) Feasibility studies on the 
use of hydraulic turbines and A.C. generators for generating 
electrical power from Cockerell raft converters supplying (A) 
high pressure sea water from a string of rafts (B) low pressure 
sea water from an individual raft. Topham, H.G.; Hayter, 
P.J. (General Electric Co. Reactor Equipment Ltd., Whet- 
stone (UK)). (UKAEA Harwell Lab. Energy Technology 
Div.). Nov 1979. 129p. (REL/R—79-43). British Library 
Document Supply Centre, Boston Spa, Wetherby, West 
Yorks. LS23 7BQ. 

Report for Wavepower Ltd., Southampton (GB). 

Feasibility studies into wave powered generating equipment 
carried out in a 3-month period for Wave Power Limited are dis- 
cussed. The particular requirements of extracting power from sea 
waves necessitated initial design studies of the turbines, valves, gen- 
erators and control equipment involved, rather than the specifica- 
tion of standard equipment. Two difference concepts of generation 
are considered namely a manned 68 MW turbo-generator unit 
standing on the sea floor and supplied by high pressure sea water 
from a string of Cockerell rafts, and an unattended 1.875 MW unit 
located on an individual raft, which supplies it with low pressure 
sea water. 







53454 (ETSU-WV—1551-Pt.23) Review of high pressure 
fluid collection and transmission systems. (UKAEA Harwell 
Lab. Energy Technology Div.; Wavepower Ltd., South- 
ampton (UK)). May 1980. 16p. (WP—121). British Library 
Document Supply Centre, Boston Spa, Wetherby, West 
Yorks. LS23 7BQ. 

Some of the alternative components and features for a high 
pressure fluid power collection and transmission system and the dif- 
ferent ways in which these could be combined are explored. The 
aim is to assess the various options for the total system and to de- 
termine the priorities for study. 


53455 (ETSU-WV—1551-Pt.24) Tests on a model dam- 
atoll. (UKAEA Harwell Lab. Energy Technology Div.; 
Wavepower Ltd., Southampton (UK)). Aug 1980. 23p. 
(WP—124). British Library Document Supply Centre, 
Boston Spa, Wetherby, West Yorks. LS23 7BQ. 
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A brief investigation into the performance of the Dam Atoll 
wave energy device was carried out and results are presented 
showing its performance as a collector of energy by comparison 
with results from a two-dimensional model tested in a narrow tank. 
No attempt has been made to investigate the vortex generation or 
turbine performance aspects of the device. The data collected sug- 
gests that in view of the size of the device, the dam atoll is unlikely 
to be an economic wave energy collector. 


53456 (ETSU-WV—1551-Pt.26) Applications of the tube 
pump concept to the Bristol Cylinder. (UKAEA Harwell 
Lab. Energy Technology Div.; Wavepower Ltd., South- 
ampton (UK)). Dec 1980. 12p. (WP—126). British Library 
Document Supply Centre, Boston Spa, Wetherby, West 
Yorks. LS23 7BQ. 

In the course of the current development studies on the 
Tube Pump, Wavepower Limited have been giving consideration 
to possible applications to the Bristol Cylinder device, namely the 
concept of a spirally reinforced extensible hose rather than a pump 
as such. There are two functions which such a hose might fulfil 
either in combination or separately. These are firstly to provide a 
mooring rode with appropriate spring characteristic to match the 
buoyancy and hydrodynamic forces, and secondly the extraction of 
power from the cylinder motion. 


53457 (ETSU-WV—1551-Pt.27) Preliminary investigation 
of a 3 point mooring array for the LFB at a range of device 
headings. (UKAEA Harwell Lab. Energy Technology Div.; 
Wavepower Ltd., Southampton (UK)). Jan 1981. 18p. 
(WP—127). British Library Document Supply Centre, 
Boston Spa, Wetherby, West Yorks. LS23 7BQ. 

Last year’s proposal for mooring the Lancaster Flexible Bag 
consisted of three lines attached to a common point on the device 
and angled at 120/sup 0/ to each other, the leading one being 
aligned to the predominant wave direction. The main feature of this 
system was that the device was free to rotate about the mooring 
attachment point, the intention being that it should always align 
itself to the waves. However, subsequent model tests in the Edin- 
burgh wide tank showed that this did not happen and the model in 
fact adopted headings of up to +- 40/sup 0/. Therefore it became 
obvious that a new system would be required which eliminated this 
erratic heading behaviour. Model tests on one possible solution are 
described. Full size units are used throughout, except in the section 
on experimental details. 


53458 (ETSU-WV—1551-Pt.32) Lancaster Flexible Bag 
internal air temperatures. Hancock, M. (UKAEA Harwell 
Lab. Energy Technology Div.; Wavepower Ltd., South- 
ampton (UK)). Feb 1981. 29p. (WP—131). British Library 
Document Supply Centre, Boston Spa, Wetherby, West 
Yorks. LS23 7BQ. 

As the working fluid, air at 1.2 bar, circulates within an 
LFB, there are inevitable frictional losses which appear as heat. 
This report estimates the resulting air temperatures during tran- 
sients and in steady state conditions. The figures are intended as 
guidelines for future design work with implications for materials, 
humidity and wave energy capture. 


53459 (ETSU-WV—1581-Pt.6) Reliability study of wave 
power devices. Phase 2. Collection and treatment of historical 
failure data and novel feature analysis for the N.E.L. oscillat- 
ing water column (floating device type). James, R.E. 
(UKAEA Harwell Lab. Energy Technology Div.; Y-ARD 
Ltd., Glasgow (UK)). Nov 1980. 34p. (YM—3472/80). Brit- 
ish Library Document Supply Centre, Boston Spa, Weth- 
erby, West Yorks. LS23 7BQ. 

This memorandum provides failure rate data for both con- 
ventional and novel equipments within the design of the floating 
NEL Oscillating Water Column device type. Lack of definition of 
equipment limited the scale of the data search and necessitated 
adoption of generic data sources. This plus the need to estimate an 
environmental factor for data adjustment, has diminished the qual- 
ity of data. It concludes that the data will, in general, satisfy the 
present study objectives and that an adequate basis exists for assess- 
ment of device reliability. Comparison with the bottom standing 
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device type, on purely an availability basis, showed that the bottom 
standing device would be expected to have a higher availability by 
virtue of a more stable environment and fewer equipments. 


53460 (ETSU-WV—1581-Pt.7) Reliability study of wave 
power devices. Phase 2. Reliability and maintainability pro- 

pian for the NEL Oscillating Water Column. James, 
R.E. (UKAEA Harwell Lab. Energy Technology Div.; Y- 
ARD Ltd., Glasgow (UK)). May 1980. 17p. (YM—3460/ 
80). British Library Document Supply Centre, Boston Spa, 
Wetherby, West Yorks. LS23 7BQ. 

A Reliability and Maintainability Programme Plan devised 
for implementation during the design stage of the NEL Oscillating 
Water Column is presented. The results generated by it will serve 
two main purposes, firstly to provide an input to the overall 2GW 
scheme reliability study being undertaken by Rendel, Palmer and 
Tritton Ltd., and, secondly, to provide a basis for comparative as- 
sessments with other candidate designs. 


53461 (ETSU-WV—1581-Pt.8) Reliability study of the 
Vickers Oscillating Water Column device [Appendix 6]. 
Ashton, R.W. (UKAEA Harwell Lab. Energy Technology 
Div.; Y-ARD Ltd., Glasgow (UK)). fi98i} 46p. (YR— 
2814/81). British Library Document Supply Centre, Boston 
Spa, Wetherby, West Yorks. LS23 7BQ. 

After defining the reference design, the study examines the 
failure characteristics, corrective maintenance requirements and 
limited considerations of safety, of the power operating plant on the 
Vickers Oscillating Water Column device. This provides informa- 
tion for the availability evaluation of a 2 GW array of interconnect- 
ed devices by Rendel Palmer and Tritton. Study conclusions are 
made that lead to recommendations concerning reliability improve- 
ment by design changes, suggestions for contributing to safety, test- 
ing to establish confidence in the predicted failure rates for the air 
turbine and conical non-return valves, and special attention to the 
design of duct doors. 


53462 (ETSU-WV—1581-Pt.9) Reliability study of wave 
power devices. Progress report. Development of repair strate- 
gies for the French Flexible Bag and NEL Water 
Column devices. (UKAEA Harwell Lab. Energy Technolo- 
gy Div.; Y-ARD Ltd., Glasgow (UK)). Oct 1980. 17p. (Y— 
1953). British Library Document Supply Centre, Boston 
Spa, Wetherby, West Yorks. LS23 7BQ. 

The problem of which strategy to choose for the repair of 
failed equipment in the French Flexible Bag and NEL Oscillating 
Water Column devices is addressed. System and device availability 
is dependent on the strategy selected. The impact of alternative 
repair strategies with respect to their effect on device output over a 
one year period is considered, and repair strategies which yield a 
high device availability and the repair effort required to achieve it, 
expressed in terms of frequency of repair visits are investigated. 


53463 (ETSU-WV—1582-Pt.1a) Study of the operation 
and maintenance costs of a UK wave energy system. Ed- 
wards, W.G.; Harmsworth, B. (UKAEA Harwell Lab. 
Energy Technology Div.; Easams Ltd., Camberley (UK)). 
Feb 1980. 147p. British Library Document Supply Centre, 
Boston Spa, Wetherby, West Yorks. LS23 7BQ. 

The outcome of an initial study into the costs of operation 
and maintenance of a proposed wave energy system for the UK lo- 
cated off the Hebrides, and with an installed capacity of 2 GW is 
presented. The study has extended over five alternative types of 
wave energy collector in order that the cost will cover a diverse 
range of concepts and types of installation. It is limited to the off- 
shore elements of the system, and assumes current technology hard- 
ware, where this is feasible, and current methods and equipment for 
offshore service work. A maintenance philosophy is derived to 
meet the needs of the system and hence a complete maintenance 
plan covering servicing, overhaul and repair, as separate activities. 
The annual budget for these and all maintenance operations, equip- 
ment and facilities, varies from 0.14 pence/kWh to 0.45 pence/kWh 
over the range of five device concepts. 
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53464 (ETSU-WV—1629-Pt.2) Sensitivity of wave energy 
devices to errors in wave spectrum formulation. V.2 of 2. 
Final report. Copplestone, R.J.; Dawkins, R.A.; Hancock, 
H.A.; Kelly, D.D. (Lloyd's Register of Shipping, London 
(UK). Hull Structures Dept.). (UKAEA Harwell Lab. 
Energy Technology Div.). Aug 1981. 341p. British Library 
Document Supply Centre, Boston Spa, Wetherby, West 
Yorks. LS23.7BQ. 

This volume contains the computer print outs from the spec- 
tral response program designed to estimate the sensitivity of wave 
energy devices known as the Salter Ducks to errors in the formula- 
tion of the wave spectra. Responses are given for four different sea 
states, for two sea states with three different kinds of errors and fi- 
nally for one sea state with swell added. 


53465 (ETSU-WV—1632-Pt.3b) Energy analysis of re- 
newable energy technologies. A guide to methods. Jenkins, G. 
(Sunderland Polytechnic (UK)). (UKAEA Harwell Lab. 
Energy Technology Div.). Sep 1981. 68p. British Library 
Document Supply Centre, Boston Spa, Wetherby, West 
Yorks. LS23 7BQ. 

A method which can be used to perform a net energy analy- 
sis of a renewable energy technology is outlined. The reason for 
the analysis and the meaning of the results are discussed in the con- 
text of wave energy technology. Worked examples are taken from 
devices within the 1979 U.K. Wave Energy Programme. Different 
devices within a technology can be ranked in an order of merit, 
based on the quantity of primary energy (mainly fossil fuels) input 
necessary to produce one unit of output energy. An Appendix is 
attached containing a data base of gross energy requirements of ma- 
terials and products which are especially relevant to wave energy. 


53466 (ETSU-WV—1632-Pt.3c) Energy analysis of wave 
energy concepts. Final report. Section 3. Jenkins, G.; Harri- 
son, R. (Sunderland Polytechnic (UK)). (UKAEA Harwell 
Lab. Energy Technology Div.). Dec 1981. 105p. British Li- 
brary Document Supply Centre, Boston Spa, Wetherby, 
West Yorks. LS23 7BQ. 

The gross energy requirement of (GER) cements for use in 
wave energy device construction has been determined. Cement 
contributes 83-98% of the energy input to strong concrete (Grade 
40). The remainder is contributed by the aggregate, and the energy 
requirement of this is highly site-specific. Large reductions in the 
gross energy requirements of cements supplied to wave energy 
device construction sites are possible. These reductions fall in three 
main categories; namely in the use of blended cements, the use of 
ordinary Portland Cement (OPC) from dry process plants only and 
the use of energy efficient technology to reduce process (direct) 
energy consumption in ordinary Portland cement works. 


53467 (ETSU-WV—1632-Pt.4) Energy analysis. A guide 
to methods. Jenkins, G. (Sunderland Polytechnic (UK)). 
(UKAEA Harwell Lab. Energy Technology Div.). Sep 
1981. 67p. British Library Document Supply Centre, Boston 
Spa, Wetherby, West Yorks. LS23 7BQ. 

A method which can be used to perform a net energy analy- 
sis of a renewable energy technology is outlined. The reason for 
the analysis and the meaning of the results are discussed in the con- 
text of wave energy technology. Worked examples are taken from 
devices within the 1979 U.K. Wave Energy Programme. Different 
devices within a technology can be ranked in an order of merit, 
based on the quantity of primary energy (mainly fossil fuels) input 
necessary to produce one unit of output energy. An Appendix is 
attached containing a data base of gross energy requirements of ma- 
terials and products which are especially relevant to wave energy. 


53468 (ETSU-WV—1635-Pt.1) Assessment of wave data 
collected at Butt of Lewis and Holy Island by National Mari- 
time Institute. (UKAEA Harwell Lab. Energy Technology 
Div.; Offshore Environmental Systems, Farnham (UK)). 
Nov 1980. 60p. British Library Document Supply Centre, 
Boston Spa, Wetherby, West Yorks. LS23 7BQ. 

Wave height data from the Butt of Lewis and from Holy 
Island recorded by the National Maritime Institute, Hythe onto 
analogue magnetic tapes, has been assessed for completeness and 
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quality. The overall data return is about 50% at Holy Island and 
20% at the Butt of Lewis. The general quality of the data returned 
has been assessed, and although there is some interference and peri- 
ods of noise masking data, much of the data will yield to subse- 
quent analysis in Phase II. The paucity of survey notes and the hap- 
hazard labelling of tapes returned from the field must be noted. 
Most of the ambiguities arising from these should be resolved in 
Phase II. 


53469 (ETSU-WV—1636-Pt.1) Wave energy. A world 
market survey for small U.K. conversion systems. Leicester, 
R.J.; Marshall, C. (Crown Agents for Overseas Govern- 
ments and Administrations, London (UK)). (UKAEA Har- 
well Lab. Energy Technology Div.). Jul 1981. 170p. British 
Library Document Supply Centre, Boston Spa, Wetherby, 
West Yorks. LS23 7BQ. 

This survey examines all countries in the world that have a 
coastline to assess the likelihood of a market for small-scale wave 
energy conversion systems (WECS). The objective, as set out in 
the proposal, is to provide background information against which 
the potential market for small sized WECS can be assessed. Isolated 
places with high cost energy (probably lesser developed countries) 
feature strongly in the market. An initial screening of all coastline 
countries in the world was carried out by assessing them against 
certain key criteria. Once all the unsuitable countries had been 
eliminated, the remainder was split into two categories:-those suited 
from a climatic view-point (usually smaller islands), and those 
suited from a climatic viewpoint but with possible economic or po- 
litical reservations (usually larger, mainland countries). 


53470 (ETSU-WV—1638-Pt.2) Feasibility study on Sub- 
merged Oscillating Water Column wave energy devices. 
Progress report ist August 1980 to 30th November 1980. 
(UKAEA Harwell Lab. Energy Technology Div.; Vickers 
Ltd., Eastleigh (UK). Design and Projects Div.). Dec 1980. 
40p. British Library Document Supply Centre, Boston Spa, 
Wetherby, West Yorks. LS23 7BQ. 

The report presented describes a scheme for calculating 
tether tensions and structural bending moments for the Submerged 
Wave Chamber (SWC) as a buoyant device moored by parallel ten- 
sion legs. The relationships between tether tension and hull bending 
moment is of prime importance in determining the structural char- 
acteristics required of the SWC, and a computer program has been 
developed to calculate these variables for a variety of design wave 
conditions and tether positions. The experimental programme, out- 
lined includes a description of the new Universal Model with its as- 
sociated test platform and instrumentation. The new model pro- 
vides a most cost-effective means of modelling the complex geome- 
tries of the Submerged Wave Chamber and the Twin Oscillating 
Water Column (TOWC) devices, incorporating variable-geometry 
features together with a modular construction which enables testing 
of various device lengths as well as array effects. 


53471 (ETSU-WV—1638-Pt.3) Feasibility study on Sub- 
merged Oscillating Water Column wave energy devices. 
Progress report ist December 1980 to 3ist January 1981. 
(UKAEA Harwell Lab. Energy Technology Div.; Vickers 
Ltd., Eastleigh (UK). Design and Projects Div.). Feb 1981. 
33p. British Library Document Supply Centre, Boston Spa, 
Wetherby, West Yorks. LS23 7BQ. 

Experimental work undertaken at the Cadnam wide wave 
tank is described. In the first of the two wavetank sessions, the Sub- 
merged Wave Chamber device was tested utilising the new Univer- 
sal Model, which enabled more comprehensive investigation of the 
effects of differing device lengths and duct geometries at varying 
values of power take-off. These parameters were then optimised to 
produce a preferred model geometry, which was then tested for re- 
sponse to differing degrees of damping and to angled seas. The 
second of the two wave tank sessions investigated the Twin Oscil- 
lating Water Column device, using the new Universal Model, in 
both two-inlet and three-inlet configurations. 
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53472 (ETSU-WV—1638-Pt.4) Feasibility study on Sub- 
merged Oscillating Water Column wave energy devices. 
Progress report ist February 1981 to 30th April 1981, 
(UKAEA Harwell Lab. Energy Technology Div.; Vickers 
Ltd., Eastleigh (UK). Design and Projects Div.). Apr 1981. 
38p. British Library Document Supply Centre, Boston Spa, 
Wetherby, West Yorks. LS23 7BQ. 

Experimental work described was undertaken at the Cadnam 
wide wave tank in February 1981, in which the Vickers Universal 
Model was tested as a crest-spanning terminator device to deter- 
mine an optimum configuration and to obtain productivity data. 
Preliminary work undertaken on various design aspects of the 
Vickers wave energy devices, including scaling, air turbines, wave 
oadings-and tethered moorings is discussed. 


53473 (ETSU-WV—1642-Pt.2) Wave energy maintenance 
model. V.1. Data collation. Edwards, W.G.; Clark, L.E.J.; 
Harmsworth, B. (Easams Ltd., Camberley (UK)). (UKAEA 
Harwell Lab. Energy Technology Div.). Sep 1981. vp. Brit- 
ish Library Document Supply Centre, Boston Spa, Weth- 
erby, West Yorks. LS23 7BQ. 

The EASAMS Wave Energy Maintenance Model which 
provides a method of calculating the Operation amd Maintenance 
(O and M) costs of a wave energy system is presented. This model 
is not a computer-based mathematical model. It is presented as a 
loose-leaf brochure or maintenance costing manual, which can be 
regularly updated. The Maintenance Model aims to provide the fol- 
lowing services:- to assemble the maintenance data available within 
the community into a compact and well-indexed volume, to indi- 
cate the reliability or confidence rating that can be attached to this 
data, to show up areas where data is unreliable, to provide in such 
cases, a set of assumptions that can be used to ensure all calcula- 
tions are made on an accepted and consistent basis, until better in- 
formation is available and to provide a calculation routine for esti- 
mating the annual operating costs of a 2 GW system, based on any 
particular device. 


53474 (ETSU-WV—1642-Pt.3) Wave energy maintenance 
model. V.2. Parametric model. Harmsworth, B.; Clark, 
L.EJ.; Edwards, W.G. (Easams Ltd., Camberley vse 
(UKAEA Harwell Lab. Energy Technolo Div.). 
1981. vp. British Library Document oO Qcatre, hosts 
Spa, Wetherby, West Yorks. LS23 7 

The EASAMS Wave Energy 3 Model which 
provides a method of calculating the Operation and Maintenance 
(O and M) costs of a wave energy system is presented. This model 
is not a computer-based mathematical model. It is presented as a 
loose-leaf brochure or maintenance costing manual, which can be 
regularly updated. The Maintenance Model aims to provide the fol- 
lowing services:- to assemble the maintenance data available within 
the community into a compact and well-indexed volume, to indi- 
cate the reliability or confidence rating that can be attached to this 
data, to show up areas where data is unreliable, to provide in such 
cases, a set of assumptions that can be used to ensure all calcula- 
tions are made on an accepted and consistent basis, until better in- 
formation is available and to provide a calculation routine for esti- 
mating the annual operating costs of a 2 GW system, based on any 
particular device. 


53475 (ETSU-WV—1651-Pt.2) Reappraisal of generation 
and transmission options for Q.U.B. wave energy scheme. 
Mcllhagger, D.S. (Queen’s Univ., Belfast, Northern Ireland 
(UK)). (UKAEA Harwell Lab. Energy Technology Div.). 
Mar 1982. 4p. British Library Document Supply Centre, 
Boston Spa, Wetherby, West Yorks. LS23 7BQ. 

The new concept of an array of multi columnar, point-ab- 
sorbers mounted on the sea-bed in a string, off-shore, with the fur- 
ther possibility of interconnection between W.E.Cs. and thence to 
the shore via tunnels, calls for a reappraisal of generation and trans- 
mission schemes. With a prime mover which operates most effi- 
ciently at a speed dependant on the rate of air flow through it (and 
hence on the sea state) the Wells turbine (like other air turbines) 
must be regarded as a variable speed device, and this limits the gen- 
eration and transmission options available. This is specially the case 
if each turbo-generator set, in an interconnected group, is to extract 
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the maximum power at any time commensurate with the sea state 
in which it is operating. Feasible options are discussed. 


53476 (ETSU-WV—1671-Pt.2a) Development of the 
'SEA-Clam’ wave energy device for small scale use. Interim 
report 1st August 1983 - 30th April 1984. (UKAEA Harwell 
Lab. Energy Technology Div.; ‘Sea Energy Associates Ltd., 
Feltham (UK); Lanchester Polytechnic, Coventry (UK)). 
Apr 1984. 42p. British Library Document Supply Centre, 
Boston Spa, Wetherby, West Yorks. LS23 7BQ. 

An Interim Report on the development of the Sea-Clam 
wave energy device for small scale use is presented. Experimental 
tests to measure the productivity of the Clam system, using 1/14th 
linear scale models of a 80 m long x 7 to 9 m deep x 5 m wide 
device intended for small community use are outlined. A feature of 
these experiments has been the development of a rotating damper 
whicl enables damping rate to be readily varied during a series of 
successive tests, a major advance in power measurements of air sys- 
tems at this scale. Development of corded bags, progress made 
during the period with mathematical modelling of the turbine-gen- 
erator power take-off system, and use of paralleled induction gen- 
erators run at near-synchronous speed in conjuction with either a 3- 
phase base supply or an on-board alternator to provide magnetiza- 
tion current are discussed. 


53477 (ETSU-WV—1671-Pt.2b) Development of the 
'SEA-Clam’ wave energy device for small scale use. Report 
for period ist August 1983 - 3ist March 1985. (UKAEA 
Harwell Lab. Energy Technology Div.; Sea Energy Associ- 
ates Ltd., Feltham (UK); Lanchester Polytechnic, Coventry 
(UK)). Mar 1985. vp. British Library Document Supply 
Centre, Boston Spa, Wetherby, West Yorks. LS23 7BQ. 

The Report presented covers the work of the Sea Energy 
Associates Ltd./Coventry (Lanchester) Polytechnic Wave Energy 
Group on the development of the SEA Clam concept from a 290 
metre long, 45 000 tonne displacement unit rated at 10 MW to a 
smaller unit, typically 500 to 1000 kW, for island or remote coastal 
communities. Productivity measurements, flexible bag development, 
and work on the Wells’ turbine which has been concentrated on the 
outline design and costing of an engineered unit for this application 
are discussed. 


53478 (JFS—8401) Study on conversion from natural 
energy of waves to mechanical energy. Takezawa, Setsuo; Su- 

Kazumi. (Japan Foundation for Shipbuilding Ad- 
vancement, Tokyo). May 1984. 95p. (In Japanese). NTIS 
(US Sales Only), PC AO5/MF A0Ol. Order Number 
DE88752058/JAW. 

The object of this study is to install a practical wave power 
generating test plant on the real sea area for the demonstration test 
of the power generation; a candidate plant site was selected on the 
coast of Iriomotejima, Okinawa Prefecture; natural and social con- 
ditions of the area was investigated; a small capacity (10 kW at 
most frequent wave height) pilot unit for the remote island was de- 
signed and the equipments were manufactured. A wave-energy 
conversion unit with a floating-body-linkage system, developed in 
this study, is solidly supported at the bottom; this enables to effi- 
ciently extract a relative motion between the floating body and me- 
chanical energy conversion mechanism. Wave energy conversion 
efficiency is high. Less reduction of efficiency against both the 
wave from the oblique direction or the tidal ebb and flow. For a 
rough weather, the entire unit can be jacked-up for better stability, 


wave resistance, durability, and maintenance. (57 figs, 3 tabs, 14 
refs) 


53479 (JFS—8501) Study on conversion from natural 
energy of waves to mechanical energy. Takegawa, Setsuo; 
Sugawara, Kazumi; Umezawa, Tsutomu. (Japan Foundation 
for Shipbuilding Advancement, Tokyo). Mar 1985. 103p. (in 
Japanese). Japan Foundation for Shipbuilding Advance- 
ment, 1-15-16, Toranomon, Minato-ku, Tokyo. 

Submarine prospecting and investigation of the bearing 
power of soil as well as the transportation, assembly, installation, 
adjustment and results of evaluation tests of the KATYO have been 
summarized. As to the evaluation tests, experiments of power gen- 
eration have been made throughout the year to study about the reli- 
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ability of performance evaluating equipment, the rate of operation, 
technical problems, etc. Seting-up for the operation, test items, and 
analytical methods were described. The evaluation tests from 
August, 1984 to February, 1985 were carried out smoothly as 
planned. The results obtained by now are those about weather con- 
ditions, hydrographic conditions, operation of power generation 
system, confirmation of generation performance, etc. The evalua- 
tion test for this year was satisfactory, and elemental technologies 
required to be developed for practical total systems were clarified. 
The system operated normally even when it was hit by typhoons 
several times, and attained more than 50% wave energe conversion 
rate. Further, installed equipment and devices as well as the overall 
specifications of the KAIYO are introduced. (41 figs, 11 tabs, 33 
photos, 12 refs) 
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REFER ALSO TO CITATION(S) 52992 


53480 (SERI/CP—217-3315, pp 317-322) Creation of 
consent: 


maximizing support for the industry. Bosley, P.B.; 
Bosley, K.W. (Towson State Univ., MD (USA)). 1987. 
NTIS, PC A 20. Order Number DE88012681/JAW. 
(CONF-87 1062—). 
From Windpower ‘87; San Francisco, CA, USA (5 Oct 
1987). 

. As the industry adapts to a more difficult environment, a 
strong public relations effort should be made to strengthen aware- 
ness, understanding and support of wind-generated energy among 
its key publics. Strategies for reaching appropriate government and 
regulatory agencies include lobbying, presenting testimony and po- 
sition papers, hosting legislative receptions and tours, participating 
in data bases and adopting an aggressive stance via issues manage- 
ment. Strategies for effectively using the media to reach key publics 
include publicizing major industry speeches, developing Op-Ed arti- 
cles, submitting Letters to the Editor, preparing media kits and pro- 
viding industry information for inclusion in legislators’ newsletters, 
broadcast programs, local columns and the Congressional Record. 
Additional strategies, designed to involve university public relations 
and journalism faculty and students, include developing and distrib- 
uting industry case studies, using undergraduate and graduate stu- 
dent interns and providing dissertation research topics for graduate 
students. 


53481 (SERI/CP—217-3315, pp 364-369) Aeolus cap- 
tured: a historical view of wind energy in America. Righter, 
R.W. (Univ. of Wyoming, Laramie (USA)). 1987. NTIS, 
PC A 20. Order Number DE88012681/JAW. (CONF- 
871062—). 

From Windpower ‘87; San Francisco, CA, USA (5 Oct 
1987). 

" This paper reviews American efforts to capture the wind as 
an energy source. It centers on wind generators rather than water- 
pumping wintimills. It surveys the rather continual effort to devel- 
op technological methods of converting wind power to electrical 
power, from Charles Brush’s wind powered Cleveland estate in the 
1880s to the California-based wind farms of the 1980s. The paper is 
an overview. It highlights public policy more than technological 
progress. Like most history papers, it seeks to present a clearer un- 
derstanding of the past in hopes that such understanding will shed 
light on the present, and perhaps give a hint of direction for the 
future. 22 references. 


1701 Availability (climatology) 
REFER ALSO TO CITATION(S) 53528 


53482 (SERI/CP—217-3315, pp 160-167) Caribbean and 
Central America wind energy assessment. Elliott, D.L. (Pa- 
cific Northwest Lab., Richland, WA (USA)). 1987. NTIS, 
PC A 20. Order Number DE88012681/JAW. (CONF- 
871062—). Contract AC06-76RL01830. 

From Windpower ‘87; San Francisco, CA, USA (5 Oct 
1987). 
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A wind energy resource assessment of the Caribbean and 
Central America, based on available data and using innovative as- 
sessment techniques developed for this region, has identified many 
areas with good to outstanding wind resource potential. This paper 
provides an overview of the Caribbean and Central America wind 
resource assessment and the data and techniques used in producing 
the assessment. Wind resource maps were developed for 35 island/ 
country areas throughout the Caribbean and Central America. 
These maps highlight the locations of major resource areas and 
provide not only estimates of the wind energy resource potential 
for well-exposed sites in these areas but also information on the fre- 
quency distribution of the wind speeds (expressed as estimates of 
the Weibull shape factor, k) and seasonal variations in the wind re- 
source. The average energy in the wind flowing in the layer near 
the ground is expressed as a wind power class: the greater the aver- 
age wind energy, the higher the wind power class. A diagram was 
developed for easily relating the wind power classes and Weibull k 
values to values of mean wind power density and mean wind speed. 
20 references. 


53483 (SERI/CP—217-3315, pp 174-177) Estimating ex- 
treme winds at wind energy conversion sites. Wade, J.E.; 
Wittrup, R.J.; Butler, N.G. (Oregon State Univ., Corvallis 
(USA)). 1987. NTIS, PC A 20. Order Number 
DE88012681/JAW. (CONF-871062—). 

From Windpower ‘87; San Francisco, CA, USA (5 Oct 
1987). 

; This paper examines extreme winds at wind energy survey 
sites in the Pacific Northwest and suggests methods for forecasting 
future extremes based on the experience from a study conducted by 
Oregon State University for Bonneville Power Administration. A 
discussion of the results includes the finding that existing extreme 
wind predictions under-estimate damaging winds at typical wind 
energy survey sites. Additionally examples are provided of simple, 
but reasonably accurate approaches to extreme wind estimation at 
potential wind energy conversion sites. 


53484 (SERI/CP—217-3315, pp 309-314) Comparison of 
the wind speeds measured by several different types of anemo- 
meters. Baker, R.W.; Davis, E.L.; Olszewski, L.M.; McCar- 
thy, E.F. (Windpower, Inc., Livermore, CA (USA)). 1987. 
NTIS, PC A _ 20. Order Number DE88012681/JAW. 
(CONF-871062—). 


From Windpower ‘87; San Francisco, CA, USA (5 Oct 
1987). 

Several different types of wind speed sensors have been used 
by the wind energy community for resource assessment, wind tur- 
bine control, and turbine performance analysis. Cup types anemo- 
meters that generate either a voltage or pulse signal have common- 
ly been used in wind farm applications. To a lesser degree, the pro- 
peller type anemometers that also generate a voltage or pulse signal 
have been used. The response of the anemometers, as measured by 
the distance constant, typically varies from 1-4 m. The stated accu- 
racy of the speed sensors by the manufacturer is typically +/- 0.1 
mps or +/- 1%. These specifications have been established through 
wind tunnel tests of a few selected sensors. However, performance 
accuracy information for field operating conditions in a turbulent 
environment is typically not available. US Windpower (USW) has 
used several different types of cup anemometers. The sensors in- 
clude those manufactured by Climatronics, WeatherMeasure, Maxi- 
mum, and R.M. Young. To better understand the performance of 
each type of sensor, wind tunnel and field calibration tests were 
done. Several of each type of sensor were also tested. This paper 
discusses the findings of the wind tunnel and field measurement 
tests. Comparisons of the mean speeds, as well as standard devi- 
ations of the speed, are presented. In addition, measurement inaccu- 


racy of upslope or downslope speeds for varying slope angles is dis- 
cussed. 


53485 (SERI/CP—217-3315, pp 413-418) North Caroli- 
na wind resource evaluation. Zickefoose, C.R. (North Caroli- 
na Alternative Energy Corp., Research Triangle Park 
(USA)). 1987. NTIS, PC A 20. Order Number 


DE88012681/JAW. (CONF-871062—). 


From Windpower ‘87; San Francisco, CA, USA (5 Oct 
1987). 
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In 1983 a study was commissioned by the North Carolina 
Alternative Energy Corporation to review existing wind data for 
the state of North Carolina. Several candidate monitoring sites 
were identified and data collection began at four sites in January 
1985. Data collection was terminated at one of the four sites in 
March 1986 after it was deemed unrepresentative of the general 
mountain wind resource. Data collection for the other three sites 
proceeded through March 1987. Average wind speeds at the sites 
ranged from 5.23 m/s (11.7 mph) to 7.4 m/s (16.5 mph). The higher 
wind speeds were shown to occur during the winter (Nov-April) 
months and during the night hours (approximately 5 PM to 6 AM). 
Utilizing the site chosen as most representative of the state’s moun- 
tain wind resource, a conceptualized design study was performed. 
The design describes in detail the special considerations necessary 
for wind turbine installation in remote mountainous regions. The 
design utilized 57 Howden HPD-330 turbines for an installed ca- 
pacity of 18.8 MW. The projected output of the conceptualized 
windfarm was 22,180 MW-hrs/yr. Total installation costs were cal- 
culated to be $35 million while O & M costs were 2.4 cents/kW-hr. 
The installation was evaluated economically from a public utility 
perspective. At the current time, however, North Carolina utility 
generation capacity is adequate and avoided costs are low relative 
to many other utilities. As a result, the value of the windfarm 
output was substantially less than the costs associated with its con- 
struction and operation. 


1703 Regulations 
REFER ALSO TO CITATION(S) 53486, 53487, 53490 


1704 Economics 


REFER ALSO TO CITATION(S) 53485, 53528, 53547 


53486 (ECN-PB—88-2) Power curve measurements at the 
Aerotech 23P1250 wind turbine on the ECN wind turbine test 
station. Van der Borg, N.J.; Stam, W.J. (Netherlands 
Energy Research Foundation, Petten). Mar 1988. 17p. (In 
Dutch). NTIS (US Sales Only), PC A03/MF AOl1. Order 
Number DE88754632/JAW. 

As a part of the certification procedure of the Aerotech 
23P1250 wind turbine of Newinco, the turbine has been tested at 
the wind turbine test station of ECN at Petten (Netherlands Energy 
Research Centre). In this document the measurement of the power 
curve is described. The applied measurement and evaluation 
method was in close agreement with the IEA (International Energy 
Agency) recommendations for wind turbine power performance de- 
termination. From the results of the measurements it can be con- 
cluded that the turbine starts producing electrical power at a 10 
minute averaged wind speed of 5 m/s. At a 10 minute averaged 
wind speed of 15 m/s the power is about 220 kW. At higher wind 
speeds the turbine stops automatically due to wind gusts. With the 
measured power curve the potential annual energy production has 
been calculated. The results of this indicate that the potential 


energy production of the turbine is relatively good. 5 figs., 6 refs., 1 
tab., 1 app. 


53487 (ECN-PB—88-8) Power curve measurements at 
four HMZ-windmaster 25/300 turbines located in Urk (Neth- 
erlands). Van der Borg, N.J.; Stam, W.J. (Netherlands 
Energy Research Foundation, Petten). May 1988. 32p. (In 
Dutch). NTIS (US Sales Only), PC A03/MF AO1. Order 
Number DE88754634/JAW. 

As a part of the certification procedure of the HMZ-Wind- 
master 25/300 windturbine the power performance of one of the 
turbines of the [Jsselmij wind farm has been measured, These meas- 
urements have also been done for three other turbines of the wind 
farm. The applied measurements and evaluation procedure was in 
close agreement with the IEA (International Energy Agency) rec- 
ommendations on power performance testing. The differences in 
the performance of the four windturbines are very small. The tur- 
bine produces electrical power at wind speeds of 5.5 m/s and 
higher. The electrical power is kept at about 280 kW for wind 
speeds above 13.5 m/s. The energetic efficiency of the installation 
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is 45% for 10-minute averaged windspeeds between 11 and 12 m/s. 
The potential annual energy production of the turbine is high with 
respect to other modern wind turbines. The loss in power due to 
wake effects of turbines in the [Jsselmij wind farm is not significant 
unless for wind directions within the intervals north +- 15 degrees 
and south +- 15 degrees. 12 figs., 6 refs., 2 tabs., 1 app. 


53488 (NP—8770389) Profitability calculations for new 
ways of energy application. Extension of WIBEVA to include 
wind power plants. Schmidt, R.; Weber, T. (Kiel Univ. (Ger- 
many, F.R.). Inst. fuer Betriebswirtschaftslehre; Ministerium 
fuer Wirtschaft und Verkehr des Landes Schleswig-Hol- 
stein, Kiel (Germany, F.R.)). Aug 1986. 44p. (In German). 
NTIS (US Sales Only), PC A03. Order Number 
DE88770389/JAW. 

Up to now, only few profitability calculations for wind 
power plants are available. In most cases, these are restricted to 
practical test results of pilot projects. The objective of the present 
project was to ex ante determine the investments made in a wind 
energy plant for producing electrical energy as being advantageous 
from the point of view of the industrial private users. In doing this, 
all technical and economic factors influencing the profitability were 
taken into consideration. Special attention was paid to capital costs 
and taxes. In additon, a long-term judgement of all influencing fac- 
tors and their alterations within the planning period should be em- 
phasized. Since corresponding considerations had been made al- 
ready when setting up the general program system WIBEVA for 
calculating the profitability of cogeneration systems, heat pumps 
and furnaces, it seemed reasonable to expand this system in order to 
be able to carry out calculations for wind power plants. The basic 
problem is the same as referred in earlier investigation (of May 
1985). These problems were extended by the stochastic energy 
source wind which leads to further uncertainty in the investment 
decisions. Therefore, additional information had to be used the re- 
sults of which were to help in decision-making. 


53489 (SERI/CP—217-3315, pp 184-187) Comparison of 
windpower with other power generation technologies. Marier, 
D.L. (Alternative Sources of Energy Inc., Milaca, MN 
(USA)). 1987. NTIS, PC A 20. Order Number 
DE88012681/JAW. (CONF-871062—). 

From Windpower ‘87; San Francisco, CA, USA (5 Oct 
1987). 

The relative stance of windpower technology to other gen- 
eration options is important in assessing its market potential. A 
comparison of windpower technology is made with hydropower, 
cogeneration, photovoltaics, and other options. The comparisons 
are made on the basis of installed cost, generating costs, O & M 
costs, and environmental cost/benefits. 


1705 Environmental Aspects 


REFER ALSO TO CITATION(S) 53528 


53490 (ECN-PB—88-7) Acoustic source power measure- 
ments at the HMZ-Windmaster 25/300 turbines located in 
Urk (Netherlands). Van der Borg, N.J.; Stam, W.J. (Nether- 
lands Energy Research Foundation, Petten). Jun 1988. 27p. 
(In Dutch). NTIS (US Sales Only), PC A03/MF AOl1. 
Order Number DE88754633/JAW. 

Within the framework of the certification of the HMZ- 
Windmaster 25/300 wind turbine the acoustic source power has 
been measured of one of the wind turbines of the 7.5 MW LJsselmij 
Windfarm. The acoustic source power of the turbine is 103 dB(A) 
for a wind speed of 6 m/s at the position of the turbine rotor. A 
method is given for the calculation of the sound immission by the 
whole wind farm at an arbitrary position. This method has been 
verified by a number of immission measurements at various dis- 
tances from the park. The applied measurement method and data 
treatment procedure was in close agreement with the ICG-report 
IL-HR-13-01, ‘Handleiding meten en rekenen industrielawaai’ 
(Manual for measuring and calculating industrial noise). 6 figs., 3 
refs., 7 tabs., 1 app. 
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53491 (SERI/CP—217-3315, pp 188-193) Optimum 
siting of wind farms in the United Kingdom. Surman, P.L.; 
Milborrow, D.J. (Central Electricity Generating Board, 
London (England)). 1987. NTIS, PC A 20. Order Number 
DE88012681/JAW. (CONF-871062—). 
From Windpower ‘87; San Francisco, CA, USA (5 Oct 
1987). az 
In addition to the requirement of finding windy sites for the 
siting of wind turbines in the UK the major constraint in such a 
crowded island will probably be the public acceptability of wind 
farm installations. The pressure on land use for habitation, industry, 
recreation and agriculture which already exists is likely to limit 
land parcels available for wind farms to fairly small areas. The im- 
plications of this are considered in the paper and it is shown that 
the optimum size of wind turbine to exploit the available wind and 
land resource will be strongly influenced by the need to surround 
any wind farm site with a noise exclusion zone. If the sizes of these 
sites are fairly small, as seems likely, then it can be shown that the 
optimum machine size - which maximizes energy yields - may be 
around 30-50m diameter. It is concluded that if large multi mega- 
watt machines are to be sited in the future on-shore in the United 
Kingdom they will either be restricted to very remote sites of man- 
ufacturers will have to significantly reduce the current levels of 
noise emission. Alternatively large machines could be sited off- 
shore, where the resource is known to be large. 


53492 (SERI/CP—217-3315, pp 199-207) Proposed 
metric for assessing the potential of community annoyance 
from wind turbine low-frequency noise emissions. Kelley, 
N.D. (Solar. Energy Research Institute, Golden, CO 
(USA)). 1987. NTIS, PC A _ 20. Order Number 
DE88012681/JAW. (CONF-871062—). Contract AC02- 
83CH10093. 

From Windpower ‘87; San Francisco, CA, USA (5 Oct 
1987). 

7 Given the initial experience with the low-frequency, impul- 
sive noise emissions from the MOD-1 wind turbine and their impact 
on the surrounding community, the ability to assess the potential of 
interior low-frequency annoyance in homes located near wind tur- 
bine installations may be important. Since there are currently no 
universally accepted metrics or descriptors for low-frequency com- 
munity annoyance, the authors performed a limited program using 
volunteers to see if one could identify a method suitable for wind 
turbine noise applications. The authors electronically simulated 
three interior environments resulting from low-frequency acoustical 
loads radiated from both individual turbines and groups of upwind 
and downwind turbines. The written comments of the volunteers 
exposed to these interior stimuli were correlated with a number of 
descriptors which have been proposed for predicting low-frequency 
annoyance. The results are presented in this paper. The paper dis- 
cusses the modifications of the highest correlated predictor to in- 
clude the internal dynamic pressure effects associated with the re- 
sponse of residential structures to low-frequency acoustic loads. Fi- 
nally, the paper outlines a proposed procedure for establishing both 
a low-frequency figure of merit for a particular wind turbine design 
and, using actual measurements, estimate the potential for annoy- 
ance to nearby communities. 10 references, 13 figures, 7 tables. 


1706 Wind Energy Engineering 
REFER ALSO TO CITATION(S) 53484, 53490, 53994 


53493 (ECN—88-138) Error analysis in WECS power 
performance determination. Discussion note for the CEC joint 
test site project on the European wind turbine standard for 
performance determination. Dragt, J.B. (Netherlands Energy 
Research Foundation, Petten). Aug 1988. 24p. ECN, P.O. 
Box 1, 1755 ZG Petten, Netherlands. 

The here stated considerations are a further elaboration of 
parts of the CEC-supported study ‘Accuracy of power curve meas- 
urements’ (RISO-M-2632, 1986) edited by C.J. Christensen and J.B. 
Dragt. A general discussion of the error evaluation has been given. 
For documentation of the errors we have chosen to specify the esti- 
mation bias and the variances (or standard deviations) of the aver- 
age bin powers P/sub i/ due to the different independent error 
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sources. The following effects of the estimation bias have been 
mentioned: anemometer overspeeding; quantisation errors (due to 
fine bin width); terrain effect; deviations in instrument sensitivity; 
lack of correlation between anemometer and wind turbine. Formu- 
las are given for the uncertainty in the power curve and for the 
uncertainty in energy production. Further studies and verification 
experiments are required for several of the effects. 5 refs. 


53494 (ECN-PB—88-9) GAPHAT-II, program for out- 
lined analysis of wind turbines. Part 1: model description and 
verification. Schepers, J.G. (Netherlands Energy Research 
Foundation, Petten). May 1988. 63p. (In Dutch). NTIS (US 
Sales Only), PC. A04/MF AOl. Order Number 
DE88754635/JAW. 

The second version of the program GAPHAT (Outlined 
Analysis Program Horizontal Axis Wind Turbines) is discussed. 
The program can be used for investigated analysis and gives the 
following results: 1. aerodynamical coefficients as functions of high- 
speed, blade angle and rotor azimuth angle; 2. loads in the heart of 
the blade and on the rotor axis as function of the time; 3. dynamic 
behavior at different adjustments. The aerodynamic loads follow a 
combination of linear momentum theory and blade element theory. 
The resulting equations are calculated with a quadratic equation 
with the inflow angle as an unknown. Summation of aerodynamic, 
innate weight and centrifugal loads gives the total loads. For the 
blade angle control a few general models were developed: an active 
on/off control for power and a PID control for linear speed (PID 
is proportional, integral and differential control). Calculations of 
aerodynamic coefficients and of loads in the heart of the blade were 
compared to calculations with the program PHATAS-I. The differ- 
ences are less than 10% in most cases. 16 figs., 7 refs., 1 tab 


53495 (SAND—88-1807) Strain gauge validation experi- 
ments for the Sandia 34-meter VAWT [vertical axis wind tur- 
bine] Test Bed. Sutherland, H.J. (Sandia National Labs., Al- 
buquerque, NM (USA)). Aug 1988. Contract AC04- 
76DP00789. 44p. NTIS, PC A03/MF A0l1. Order Number 
DE89000418/JAW. 

Sandia National Laboratories has erected a research orient- 
ed, 34- meter diameter, Darrieus vertical axis wind turbine near 
Bushland, Texas. This machine, designated the Sandia 34-m VAWT 
Test Bed, is equipped with a large array of strain gauges that have 
been placed at critical positions about the blades. This manuscript 
details a series of four-point bend experiments that were conducted 
to validate the output of the blade strain gauge circuits. The output 
of a particular gauge circuit is validated by comparing its output to 
“equivalent” gauge circuits (in this stress state) and to theoretical 
predictions. With only a few exceptions, the difference between 
measured and predicted strain values for a gauge circuit was found 
to be of the order of the estimated repeatability for the measure- 
ment system. 8 refs., 20 figs., 3 tabs. 


53496 (SERI/CP—217-3315, pp 1-6) Design, construc- 
tion, and early operation of the 3.2-MW MOD-5B wind tur- 
bine. Johnson, W.R. (NASA Lewis Research Center, Cleve- 
land, OH (USA)). 1987. NTIS, PC A 20. Order Number 
DE88012681/JAW. (CONF-871062—). 

From Windpower ‘87; San Francisco, CA, USA (5 Oct 
1987). 

This paper summarizes some of the key elements of the 
design, construction and early operation of the 3.2-MW Mod-5B 
wind turbine. The Mod-SB unit, built by Boeing under contract to 
NASA with DOE funding, evolved from the 2.5-MW Mod-2 con- 
figuration, and incorporated many design improvements. In addi- 
tion to increasing the rotor diameter and rated power, the most sig- 
nificant change from the Mod-2 configuration is the use of a vari- 
able-speed, wound-rotor induction generator to maximize energy 
capture, and to reduce fatigue loads on the drive train. The unit 
was installed at Kahuku, Hawaii, following shipment of all major 
components by barge from the mainland. The two-part machine lift 
was completed in April 1987, with first rotation achieved on July 1, 
1987. The machine is now undergoing operation and performance 
testing before being sold to Hawaiian Electric Industries, Inc., 


which will operate the unit as part of their 12.2 MW Kahuku wind 
farm. 
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53497 (SERI/CP—217-3315, pp 7-13) Preliminary re- 
sults from the dynamic response testing of the Westinghouse 
600-kW wind turbine. Hausfeld, T.E.; Hock, S.M.; Thresher, 
R.W. (Solar Energy Research Institute, Golden, CO 
(USA)). 1987. NTIS, PC A _ 20. Order Number 
DE88012681/JAW. (CONF-871062—). 

From Windpower ‘87; San Francisco, CA, USA (5 Oct 
1987). 

a This paper provides a preliminary look at test data from a 
Westinghouse 600-kW wind turbine. The Westinghouse machine 
was fitted with instrumentation to record machine data, as well as 
wind and atmospheric conditions. Wind data were collected from 
five levels of anemometers mounted on a meteorological tower 
upwind of the turbine. Because of problems encountered while digi- 
tizing the data, this paper presents results from a very limited 
number of channels and time-series data segments. Three sets of 10- 
minute data segments are presented that cover power, pitch angle, 
and blade loads. Because of the narrow scope of this analysis, the 
following conclusions should be considered tentative: (1) energy 
production appears to be somewhat better than predicted; (2) the 
teetering hub appears to be operating as expected, and the rotor is 
teetering to eliminate much of the loading caused by the mean 
wind shear in the inflow; (3) a large part of the flapping-moment 
variation is caused by low-frequency turbulence in the inflow. 


53498 (SERI/CP—217-3315, pp 14-21) Preliminary re- 
sults from the dynamic response testing of the Howden 330- 
kW HAWT. Hock, S.M.; Hausfeld, T.E.; Hampson, G-.; 
Thresher, R.W. (Solar Energy Research Institute, Golden, 
CO (USA)). 1987. NTIS, PC A 20. Order Number 
DE88012681/JAW. (CONF-871062—). 

From Windpower ‘87; San Francisco, CA, USA (5 Oct 
1987). 

; As part of the Department of Energy (DOE) Cooperative 
Field Test Program, Southern California Edison (SCE) and the 
Solar Energy Research Institute (SERI) performed a comprehen- 
sive dynamic response test on the 330-kW, horizontal-axis wind tur- 
bine (HAWT) manufactured by the James Howden Company. This 
paper presents a preliminary analysis of some data from the test. 
The data were analyzed using different statistical approaches. First, 
the mean turbine operating conditions were analyzed using the 
method of bins. In addition, azimuth averaging was used to separate 
the deterministic responses from the stochastic responses. The re- 
sults presented include comparisons of mean power and load versus 
wind speed. Deterministic rotor-bending loads are plotted as a func- 
tion of blade azimuth position. Auto-spectral density plots are also 
computed for the stochastic portion of the rotor blade root-bending 
moments to determine their dynamic responses to turbulent wind 
inputs. 14 figures, 5 tables. 


53499 (SERI/CP—217-3315, pp 22-27) Initial operation 
of project EOLE 4MW vertical axis wind turbine generator. 
Richards, B. (Shawinigan-Lavalin Inc., Montreal, Quebec 
(Canada)). 1987. NTIS, PC A 20. Order Number 
DE88012681/JAW. (CONF-871062—). 

From Windpower ‘87; San Francisco, CA, USA (5 Oct 
1987). 

; Project EOLE, with a shaft power rating of 4MW, is the 
world’s largest vertical axis, Darrieus, wind turbine generator and 
has been built to demonstrate the feasibility of multi-megawatt ma- 
chines of this type. The principal features of EOLE and its modes 
of operation are first described followed by a brief review of the 
test program from initial rotation in March, 1987 to the present. A 
summary of the tests carried out to date and the actual results of 
selected tests are presented. Some problems have been encountered 
during the initial testing. These have either been resolved or are in 
the process of being resolved but have delayed the start of long 


term data collection. This is now expected to start in November, 
1987. 


53500 (SERI/CP—217-3315, pp 28-34) Development of 
the UK vertical axis wind turbine. Musgrove, P.J.; Clare, R. 
(Reading Univ. (England)). 1987. NTIS, PC A 20. Order 
Number DE88012681/JAW. (CONF-871062—). 


From Windpower ‘87; San Francisco, CA, USA (5 Oct 
1987). 
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Sir Robert McAlpine and Sons Ltd and Northern Engineer- 
ing Industries (N.E.I.) have cooperated since 1980 in the develop- 
ment of vertical axis wind turbines (vawts), carrying forward the 
research and development into straight bladed vawts which com- 
menced at Reading University in 1975. Vertical Axis Wind Tur- 
bines Ltd (VAWT Ltd), jointly formed by McAlpine and N.E.I., 
has as its primary objective the development of megawatt scale 
wind turbines suitable for use on land or offshore. However, the 
need for experience first at medium scale has led to the design and 
construction of a comprehensively instrumented 25m diameter, 
130kW rated test bed machine for the UK Department of Energy, 
which commenced operation in October 1986. This is described in 
the paper, which also gives details of 2 related vawts, one 14m di- 
ameter, 40kW rated and the other 17m, diameter, 100kW rated, 
both designed in collaboration with VAWT Ltd. The design, con- 
struction and testing of these 3 vawts has provided, and is provid- 
ing, much valuable experience which is being incorporated in the 
preliminary design of a megawatt scale machine; progress with this 
design is also reported. 


53501 (SERI/CP—217-3315, pp 35-40) Overview of the 
DOE/Sandia/USDA vertical axis wind turbine test bed 
project. Klimas, P.C.; Dodd, H.M.; Clark, R.N. (Sandia Na- 
tional Labs., Albuquerque, NM (USA)). 1987. NTIS, PC A 
20. Order Number DE88012681/JAW. (CONF-871062—). 
Contract AC04-76DP00789. 

From Windpower ‘87; San Francisco, CA, USA (5 Oct 
1987). 

Sandia National Laboratories (SNL) is presently erecting its 
DOE funded 34-m diameter vertical axis wind turbine (VAWT) 
Test Bed on a Department of Agriculture (USDA) site near Ama- 
rillo, Texas. This versatile VAWT, rated at 500 kW in a 12.5 m/s 
(28 mph) wind, has been designed to demonstrate aerodynamic, 
structural dynamic, and control strategies intended to improve the 
effectiveness of VAWT systems. These strategies include blade ele- 
ment airfoil sections designed specifically for wind turbines, vari- 
able chord, variable section modular blades, stress reducing discon- 
tinuous slope blades, and variable speed, constant frequency genera- 
tion capabilities. The Test Bed is heavily instrumented. The data 
acquisition and analysis system is capable of rapidly treating large 
amounts of information in both attended and unattended modes. A 
comprehensive test plan has been formulated. The paper addresses 
all aspects of this major wind energy project. The need for a tur- 
bine in this general physical size range, the choice of a modular 
fabrication scheme, and the reasons for component materials and 
subsystems are all discussed. The selection of the Bushland, Texas 
site and the motivation behind the involvement of the USDA Agri- 
cultural Research Service is described. The SNL organization and 
management plan assembled to design, procure, erect, and oper- 
ation the Test Bed is detailed. The technical features in the areas of 
aerodynamics, structures, power systems, control philosophies, in- 
strumentation, data acquisition, and data analysis are highlighted. 


53502 (SERI/CP—217-3315, pp 41-48) Grid connection 
with auto synchronous controller. Bourbeau, F.J. (Enerpro, 
Inc., Goleta, CA (USA)). 1987. NTIS, PC A 20. Order 
Number DE88012681/JAW. (CONF-871062—). 

From Windpower ‘87; San Francisco, CA, USA (5 Oct 
1987). 

This paper describes a wind turbine induction generator con- 
nect/disconnect controller that utilizes an unusual interaction be- 
tween solid-state switching elements (SCRs) and the generator to 
bring the generator on and off line. The concept is designated as an 
Auto Synchronous Controller (ASC) because the connect/discon- 
nect operation occurs automatically as the generator speed rises 
above and falls below the synchronous speed. The connection to 
the power mains is made very smoothly with the generator voltage 
rising from an initial level of typically 25% of the mains voltage to 
100% of the mains voltage as the generator speed is increased from 
typically .5% below to .5% above synchronous speed. The connec- 
tion is made with minimal current and torque impulse. Generator 
output is also increased at light load because the magnetizing losses 
are reduced by lower-than-mains voltage operation at light load. 
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53503 (SERI/CP—217-3315, pp 49-54) 7.5 kW Wind- 
flower energy system for electrical water pumping applica- 
tions. Kniehl, R.; Schoeberl, W.; Wurz, D.; Blaser, P. (Univ. 
of Karlsruhe (West Germany)). 1987. NTIS, PC A 20. 
Order Number DE88012681/JAW. (CONF-871062—). 


From Windpower ‘87; San Francisco, CA, USA (5 Oct 


1987). 

The development of the Windflower aims at a small wind 
energy system for generation of electricity at constant frequency in 
isolated operation. A great deal of accuracy is invested in aerody- 
namic rotor design, matching of components and investigation of 
system performance. On behalf of the German Federal Ministry of 
Research and Technology (BMFT), wind turbines for generating 
electrical energy in the power range of 5 to 8 KW have been de- 
veloped at the University of Karlsruhe. The 7.5 KW WEC has 
been designed especially for water pumping applications. Further- 
more all kinds of electrical consumers can be supplied, because the 
Windflower is able to produce AC at constant frequency (e.g. 50 
hz) by cutting-in and cutting-off loads in precedence ratings. The 
load management for the synchronous generator and the rotor 
speed regulation is controlled by an electronic system. The rotor 
with a diameter of 6 meters is designed as a highly efficient four 
blade system without blade angle regulation. The blades consist of 
glass fiber reinforced epoxy resin. The rotor optimization and per- 
formance investigation is realized by highly controlled velocity 
tests with the help of an especially developed Mobile Test System. 
A prototype of the Windflower is working at a test site for wind 
turbines in the south of the Federal Republic of Germany. For reli- 
able tests and for optimization of the complete system - including 
the electric consumers - the WEC is working under realistic condi- 
tions in combination with a controlled well simulation unit. Four 
electric rotary pumps are supplied by the load management of the 
WEC. All relevant data are recorded and evaluated by an electron- 
ic system for continuous operation. Performance data and oper- 
ational results are presented and discussed. 11 figures. 


53504 (SERI/CP—217-3315, pp 55-59) Design and con- 
trol of a variable-speed generator system for a WECS. Ralph, 
M.E. (Sandia National Labs., Albuquerque, NM (USA)). 
1987. NTIS, PC A 20. Order Number DE88012681/JAW. 
(CONF-871062—). Contract AC04-76DP00789. 

From Windpower ‘87; San Francisco, CA, USA (5 Oct 
1987). 

Sandia National Laboratories has been funded by the Wind/ 
Ocean Technologies Division of the DOE to design and build a 34- 
meter diameter VAWT research Test Bed incorporating a constant 
frequency, variable speed generator system (VSGS). The turbine 
will be utilized to evaluate aerodynamic and structural dynamic 
technological advances and to develop and test variable speed con- 
trol algorithms. These algorithms are intended to control the power 
output and increase the turbine fatigue life. The paper discusses the 
design of the power system, VSGS and the control system hard- 
ware. The variable speed control algorithm development to date is 
also discussed. 


53505 (SERI/CP—217-3315, pp 60-65) Variable speed 
ac-drive system with pitch or yaw control. Carlson, O.; Tsio- 
lis, S.; Johansson, G. (Chalmers Univ. of Technology, Goe- 
teborg (Sweden)). 1987. NTIS, PC A 20. Order Number 
DE88012681/JAW. (CONF-871062—). 

From Windpower ‘87; San Francisco, CA, USA (5 Oct 
1987). 

With variable speed ac-drive system applied to WECS it will 
be possible to control the torque in the drive train and optimize the 
energy production. This paper describes a computer-controlled 
system consisting of a synchronous generator and a frequency con- 
vertor. The system is applied to a 40 kW windmill with a hydraulic 
system for blade pitch and yaw control. The paper compares the 
different control strategies of pitch and yaw control for variable 
speed operation. Constant speed operation is also tested. The results 
of laboratory measurements and theoretical calculations show that 
good control of the electrical torque in the generator is achieved 
and that harmonics are present in the generator and line currents. 
The field operation for the variable speed system was performed at 
optimal tip-speed ratio below rated wind speed and at a constant 
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torque in the drive train above rated wind speed. A better speed 
control is achieved with pitch control than with yaw control. 


53506 (SERI/CP—217-3315, pp 66-73) Accurate rotor 
loads prediction using the FLAP dynamics code. Wright, 
A.D.; Thresher, R.W. (Solar Energy Research Institute, 
Golden, CO (USA)). 1987. NTIS, PC A 20. Order Number 
DE88012681/JAW. (CONF-871062—). 

From Windpower '87; San Francisco, CA, USA (5 Oct 
1987). 

, Accurately predicting wind turbine blade loads and response 
is very important in predicting the fatigue life of wind turbines. 
There is a clear need in the wind turbine community for validated 
and user-friendly structural dynamics codes for predicting blade 
loads and response. At the Solar Energy Research Institute (SERJ), 
a Force and Loads Analysis Program (FLAP) has been refined and 
validated and is ready for general use. Currently, FLAP is oper- 
ational on an IBM-PC compatible computer and can be used to 
analyze both rigid- and teetering-hub configurations. The results of 
this paper show that FLAP can be used to accurately predict the 
deterministic loads for rigid-hub rotors. This paper compares ana- 
lytical predictions to field test measurements for a three-bladed, 
upwind turbine with a rigid-hub configuration. The deterministic 
loads predicted by FLAP are compared with 10-min azimuth aver- 
ages of blade root flapwise bending moments for different wind 


speeds. 


53507 (SERI/CP—217-3315, pp 74-78) Fatigue analysis 
codes for WECS components. Sutherland, H.J.; Ashwill, 
T.D.; Naassan, K.A. (Sandia National Labs., Albuquerque, 
NM (USA)). 1987. NTIS, PC A 20. Order Number 
DE88012681/JAW. (CONF-871062—). Contract AC04- 
76DP00789. 

From Windpower ‘87; San Francisco, CA, USA (5 Oct 
1987). 

, This manuscript discusses two numerical techniques, the 
LIFE and the LIFE2 codes, that analyze the fatigue life of WECS 
components. The LIFE code is a PC-compatible Basic code that 
analyzes the fatigue life of a VAWT component. The LIFE2 code 
is a PC-compatible Fortran code that relaxes the rather restrictive 
assumptions of the LIFE code and permits the analysis of the fa- 
tigue life of all WECS components. Also, the modular format of 
the LIFE2 code permits the code to be revised, with minimal 
effort, to include additional analysis while maintaining its integrity. 
To illustrate the use of the codes, an example problem is presented. 


53508 (SERI/CP—217-3315, pp 79-87) Modal testing in 
the design evaluation of wind turbines. Lauffer, J.P.; Carne, 
T.G.; Ashwill, T.D. (Sandia National Labs., Albuquerque, 
NM (USA)). 1987. NTIS, PC A 20. Order Number 
DE88012681/JAW. (CONF-871062—). Contract AC04- 
76DP00789. 

From Windpower ‘87; San Francisco, CA, USA (5 Oct 
1987). 

In the design of large flexible wind turbines, which are sub- 
jected to dynamic loads, knowledge of the modal frequencies and 
mode shapes is essential in predicting structural response and fa- 
tigue life. During the design process, analytical models must be de- 
pended upon for estimates of the modal parameters. When the tur- 
bine hardware becomes available for testing, then the actual modal 
parameters can be measured. These measured data can be used to 
update the analytical predictions or modify the model. The modi- 
fied model can then be used to re-evaluate the adequacy of the 
structural design. This paper reviews several techniques which 
have been used to successfully measure modal parameters for wind 
turbines. Due to problems in providing low frequency excitation 
(0.1 to 5.0 Hz), modal testing of moderate-size turbines can be diffi- 
cult. Several techniques of low frequency excitation have been ex- 
plored, including impact, wind, step-relaxation, and human input. 
As one application of these techniques, a prototype turbine was 
tested and two modal frequencies were found to be very close to 
integral multiples of the operating speed, which caused a resonant 
condition. The design was modified to shift these frequencies, and 


the turbine was retested to confirm the expected changes in the 
modal frequencies. 
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53509 (SERI/CP—217-3315, pp 88-98) Analytical 
method for calculating the yaw moment and evaluating the 
yaw stability of horizontal axis wind turbines. Stoddard, F-S. 
1987. NTIS, PC A 20. Order Number DE88012681/JAW. 
(CONF-871062—). 

From Windpower ‘87; San Francisco, CA, USA (5 Oct 
1987). 

, An analytical method is derived using the two degree of 
freedom (flap and lead-lag) blade structural dynamics model includ- 
ing section linear aerodynamics and constant induced velocity. Aer- 
odynamic yawing moments are found for the input perturbations of 
yaw angle, yaw rate, vertical wind shear, and blade preconing. The 
yaw stability derivatives and the steady yaw tracking errors are de- 
termined from the yaw stability equation by including the effects of 
rotor-tower offset (upwind/downwind) and wind turbine inertia. 
Some comments concerning the yaw stability of 3-bladed HAWTs 
are made, with reference to the effects of (1) rotor-tower offset, (2) 
blade stiffness, (3) flap damping, (4) blade drag coefficient, (5) verti- 
cal wind shear, and (6) preconing. Results show that yaw moment 
is sensitive to variations in the aerodynamic parameters Lock 
number, pitch angle, mean inflow, tip speed ratio, and thrust coeffi- 
cient. Results indicate that the rotor hub yawing moments (H-mo- 
ments) are dominated by the stabilizing effects of downwind pre- 
coning and elastic blade collective coning, and that for stiff rotors 
the restoring yaw moment is largely independent of rotor-tower 
orientation. Results also show that the yawing moments created by 
inplane hub forces (H-forces) through the tower moment arm are 
much lower but nevertheless dominate the yaw stability of articu- 
lated rotors. Yaw moments and stability derivatives found via the 
theory are largely verified by available qualitative wind tunnel tests 
and field experience, but are not quantitatively verified due to lack 
of available data. Future work towards verification of the analytical 
theory via comparison with existing 2-bladed and teetering rotor 
data is described. 29 references, 10 figures, 7 tables. 


53510 (SERI/CP—217-3315, pp 99-105) Status of the 
special-purpose airfoil families. Tangler, J.L.; Somers, D.M. 
(Solar Energy Research Institute, Golden, CO (USA)). 
1987. NTIS, PC A 20. Order Number DE88012681/JAW. 
(CONF-871062—). 

From Windpower ‘87; San Francisco, CA,- USA (5 Oct 
1987). 

- This report describes work directed at-developing thin and 
thick airfoil families, for rotors with diameters of 10 to 30 m, that 
enhance annual energy output at low to medium wind speeds and 
provide more consistent operating characteristics with lower fa- 
tigue loads at high wind speeds. Performance is enhanced through 
the use of laminar flow, while more consistent rotor operating char- 
acteristics at high wind speeds are achieved by tailoring the airfoil 
such that the maximum life coefficient is largely independent of 
roughness effects. Using the Eppler airfoil design code, two thin 
and one thick airfoil family were designed; each family had a root, 
outboard, and tip airfoil. Two-dimensional wind-tunnel tests were 
conducted to verify the predicted performance characteristics for 
both a thin and thick outboard airfoil from these families. Atmos- 


pheric tests on full-scale wind turbines will complete the verifica- 
tion process. 


53511 (SERI/CP—217-3315, pp 106-111) Design of wind 
turbine blades employing advanced airfoils. Jackson, K.L.; 
Migliore, P.G. (WestWind Industries, Inc., Davis, CA 
(USA)). 1987. NTIS, PC A _ 20. Order Number 
DE88012681/JAW. (CONF-871062—). 

From Windpower ‘87; San Francisco, CA, USA (5 Oct 
1987). 

. A new family of airfoils specifically designed for Horizontal- 
Axis Wind Turbines (HAWTs) was developed by the Solar Energy 
Research Institute (SERJ) in conjunction with Airfoils Incorporat- 
ed. These laminar flow airfoils exhibited reduced drag when com- 
pared to traditional profiles, leading to an increase in rotor low 
speed performance. In addition, the maximum lift coefficient LC 
was designed to be insensitive to surface roughness, an important 
factor for maintaining rotor power output after insect build-up or 
erosion of the blade leading edge. The airfoil family was specifical- 
ly tailored so that the tip airfoils had a restrained LC to reduce aer- 
odynamic loads and aid in stall regulation. WestWind Industries 
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was awarded a contract to develop and test wind turbine blades 
using SERI’s special purpose HAWT airfoil family. A specific wind 
turbine design, called the Phoenix was used as the baseline for the 
design and optimization of the blade. The first Phoenix turbines 
used Stork blades, which employ conventional NACA 44XX< series 
airfoils. The paper presents the predicted power curve and annual 
energy Output of the Phoenix turbine for both the WestWind and 
Stork rotors. Significant performance improvements are expected of 
the SERI airfoils and the optimized blade geometry; estimated 
annual energy output increased by more than 10% at the test site. 
The flexibility of the rotor system is demonstrated for two off- 
design turbines. Power output is expected to be insensitive to blade 
roughness, a primary goal of the SERI airfoil development pro- 
gram. The alternating flatwise blade loads are expected to be re- 
duced by 10% to 15%, due to the lower LC of the SERI tip air- 
foils. Atmospheric field testing to verify these predictions will be 
conducted on Phoenix turbines using both Stork and WestWind 
blades. 


53512 (SERI/CP—217-3315, pp 112-117) Design and de- 
velopment of large wood/epoxy turbine blades. Monroe, R.H. 
(Gougeon Brothers, Inc., Bay City, MI (USA)). 1987. 
NTIS, PC A 20. Order Number DE88012681/JAW. 
(CONF-871062—). 

From Windpower ‘87; San Francisco, CA, USA (5 Oct 
1987). 

a The successful development of wood/epoxy composite 
blades for modern wind turbines has depended on integrated efforts 
in design, materials science and manufacturing technology. Large- 
scale blade production requirements in support of the expanding 
market for smaller wind turbines from 1982 through 1985, com- 
bined with the extensive design and testing programs supporting 
the large NASA MOD-SA rotor, resulted in an advanced blade 
technology ideally suited for the intermediate-sized wind turbines 
under development today. 


53513 (SERI/CP—217-3315, pp 118-123) Site effects on 
wind characteristics at a turbine rotor. Connell, J.R.; Powell, 
D.C.; Morris, V.R. (Pacific Northwest Lab., Richland, WA 
(USA)). 1987. NTIS, PC A_ 20. Order Number 
DE88012681/JAW. (CONF-871062—). Contract AC06- 
76RL01830. 

From Windpower ‘87; San Francisco, CA, USA (5 Oct 
1987). 

” Enough measurements of wind characteristics at two differ- 
ent types of turbine sites have now been completed to support a 
useful preliminary description of the effect of a site on the wind. 
This paper discusses the effect of terrain, with minimal reference to 
atmospheric static stability and other processes, on the wind at two 
sites. The turbulent wind at each site was measured with a set of 
anemometers equally spaced in a crosswind circular array. Turbu- 
lence intensities range from less than 0.10 to greater than 0.25. 
Time series of wind speed at each site are characterized in both the 
Eulerian coordinate system and the rotating system of the turbine 
rotor. A straightforward rotational sampling of wind measurements 
is used with each vertical plane array (VPA). The differences in 
turbulence characteristics are discussed in relation to the complex- 
ity of the site terrain. The potential impact on a rotor is discussed 
briefly. The primary turbulence properties of importance in deter- 
mining rotor blade forcing, energy, and size of turbulence eddies 
carrying most of the energy are found to vary substantially. The 
conclusions are tentative and suggest a plan of research that prom- 
ises to most effectively provide a practical model of the effect of 
terrain on the turbulent wind characteristics and thus on the fluctu- 


ating response of wind turbines as a function of the site characteris- 
tics. 


53514 (SERI/CP—217-3315, pp 124-129) Lammefjord 
experiment. Courtney, M.S. (Risoe National Lab., Roskilde 


(Denmark)). 1987. NTIS, PC A 20. Order Number 
DE88012681/JAW. (CONF-871062—). 


From Windpower '87; San Francisco, CA, USA (5 Oct 
1987). 

Whilst satisfactory models exist to describe the spectrum of 
velocity fluctuations at a point, those available to describe the co- 
herence of atmospheric turbulence are empirical in nature and their 
applicability to wind turbines is unclear. The paper describes an ex- 
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periment designed to obtain a data set suitable for assessing lateral 
coherence models with particular regard to wind turbine load cal- 
culations. It is found that lateral coherence does not decay as an 
exponential function of frequency and that the concept of Daven- 
port similarity is not supported by the experimental data. Finally, 
an extension to the original experiment, aimed at recording wind 
speed time series of exceptional length and possessing high spatial 
and temporal resolution, is described. 


53515 (SERI/CP—217-3315, pp 130-136) Insights from 
computer-aided windfarm management. Cohn, K.E. (Second 
Wind, Inc., San Francisco, CA (USA)). 1987. NTIS, PC A 
20. Order Number DE88012681/JAW. (CONF-871062—). 

From Windpower ‘87; San Francisco, CA, USA (5 Oct 
1987). 

The operation and performance of a windfarm with a com- 
puter based monitoring and supervisory control system is discussed. 
The insights are drawn from systems monitoring hundreds of 
Danish, American, British and Japanese wind turbines. The future 
of computer-aided windfarm management is also discussed. En- 
hanced windfarm performance is demonstrated through the use of 
computer based supervisory monitoring and control. Performance 
degradation is recognized early and can be promptly rectified by 
washing the blades, repitching the rotor or repairing a misaligned 
tip brake. Some examples show a dramatic increase in energy cap- 
ture. The supervisory system provides the information necessary to 
identify wind turbines with controller problems that reduce energy 
production or cause unnecessary wear. For example, excessive con- 
tactor cycling or prolonged motoring is often quickly observed. 
The remote control capability enables the windfarm operator to 
quickly curtail production when requested by the utility. Easy start 
up and shutdown capability allows the operator to maximize energy 
production while satisfying the utility. In the future, computer- 
aided management systems can be used to perform windfarm power 
factor correction. This may be accomplished by monitoring the 
power factor at different windfarm locations and performing select- 
ed capacitor switching. 


53516 (SERI/CP—217-3315, pp 137-141) Pacific Gas 
and Electric Department of Engineering Research's wind 
energy activities. Ilyin, M.A.; Steeley, W.J.; Smith, D.R. 
(Pacific Gas and Electric Co., San Ramon, CA (USA)). 
1987. NTIS, PC A 20. Order Number DE88012681/JAW. 
(CONF-871062—). 

From Windpower ‘87; San Francisco, CA, USA (5 Oct 
1987). 

One of Pacific Gas and Electric's (PG & E’s) goals is to par- 
ticipate in alternative energy sources leading to low-cost energy 
supplies. Since wind power is a technically viable, low-cost energy 
supplier, there is a need to identify and assess the wind resource 
potential in PG & E's service territory and also monitor the per- 
formance of existing wind farms in Altamont Pass. As of September 
1987, about 700 MW of wind potential has been developed in Alta- 
mont Pass. There are about 7300 wind turbines which generated 
670 million kWhs in the first eight months of 1987. This is 155% of 
the production in the same period in 1986. This improvement in 
production is due to added capacity, better winds, and better tur- 
bine performance. The PG & E owned MOD-2 performed quite 
well in the first seven months of 1987. In July it attained a capacity 
factor of .56, a record for this turbine. Its total production to date, 
14,500,000 kWhs, rivals that of the 3 MW Swedish WTS-3 unit for 
most kWh’s ever produced by a single wind turbine. The total wind 
resource potential in PG & E’s service territory was estimated by 
them to be about 13,500 MW based primarily on data from the 
California Wind Atlas recently issued by the Department of Water 
Resources for the California Energy Commission. The levelized 
cost of energy (COE) was calculated using existing wind turbine, 
balance of plant and transmission line cost estimates for the various 
wind resource areas in PG & E’s service territory. The best sites 
were chosen for future monitoring and possible wind farm develop- 
ment. 
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53517 (SERI/CP—217-3315, pp 142-147) Parametric 
modeling of the effectiveness of energy storage applied to re- 
gional wind park energy production. Quinlan, P.J.; Scheffler, 
R.L. (Wind Power Engineering, Santa Monica, CA (USA)). 
1987. NTIS, PC A 20. Order Number DE88012681/JAW. 
(CONF-871062—). 

From Windpower '87; San Francisco, CA, USA (5 Oct 
1987). 

a Hourly time-series wind energy data from the Tehachapi 
Region, San Gorgonio, and combined wind regions were utilized 
by a computer model, SCESTOR, to simulate dedicated battery 
storage. SCESTOR calculates the increase in energy sales based on 
storage configurations as defined by: Relative Power Capacity, the 
relative power capacity of the storage system compared with the 
rated power capacity of the wind parks in the region; Converter 
Efficiency, the percent round-trip throughput efficiency of the bat- 
tery plus energy converter; Relative Converter Capacity, the rela- 
tive size of the energy converter to the size of the storage system; 
and present avoided-cost prices. Simulations indicate that 20 hours 
of storage capacity will store almost all of the energy available. 
Economic benefits ranged up to 111%. A typical system increased 
the value of delivered energy by 65%. Simulation of the battery 
storage system dedicated to the DAF 50 wind turbine resulted in 
an estimate of the increase in economic benefit of about 61%. 


53518 (SERI/CP—217-3315, pp 148-153) Operational 
data from a 5MW wind farm. Lindley, D.; Gamble, C. 1987. 
NTIS, PC A 20. Order Number DE88012681/JAW. 
(CONF-871062—). 

From Windpower ‘87; San Francisco, CA, USA (5 Oct 
1987). 

In late 1986, twenty 25-meter diameter, 250 kW rated, 3 
bladed, fully variable pitch upwind turbines were erected in Alta- 
mont Pass, California. The project was completed by US WEG 
Inc. a joint company of British Aerospace p 1 c (UK), US Wind- 
power Inc and Taylor Woodrow Holdings Inc. The windfarm 
became operational on January Ist 1987 and has since supplied elec- 
tricity to the Pacific Gas and Electric Company and is maintained 
and operated by US Windpower Inc. The wind turbines have gen- 
erated over 10 million kilowatt hours to date, with an availability of 
95% and an average capacity factor of 31%. This paper gives de- 
tails of the turbines and documents operational performance so far. 
9 references, 12 figures. 


53519 (SERI/CP—217-3315, pp 154-159) Wind resource 
on the Swett and Ruth King Ranches in Solano County, Cali- 
fornia. Holets, S.H. (Pacific Gas and Electric Co., San 
Francisco, CA (USA)). 1987. NTIS, PC A 20. Order 
Number DE88012681/JAW. (CONF-871062—). 

From Windpower '87; San Francisco, CA, USA (5 Oct 
1987). 
m In 1986 Pacific Gas and Electric Company measured winds 
on the Swett and Ruth King Ranches in the Cordelia Hills of 
Solano County, California - an area considered to have equivalent 
wind speed conditions to the Altamont Pass region, 60 kilometers 
to the southeast. Five of ten wind measurement sites on the two 
ranches were oriented in a line along the prevailing summertime 
flow. Wind and temperature profiles aloft were continuously moni- 
tored over time within the project area by two acoustic sounders. 
This report shows the high spatial and temporal nature of the wind 
resource on the Swett and Ruth King Ranches. A case study day is 
used to show flow accelerations in the marine layer as a function of 
terrain and elevated temperature inversion heights. A brief discus- 
sion of the variability of the summertime sea breeze flow over the 
last nine years is also included. 15 references. 


53520 (SERI/CP—217-3315, pp 168-173) Wind turbine 
micrositing status. Veenhuizen, S.D.; Lin, J.T. (United In- 
dustries Corp., Bellevue, WA (USA)). 1987. NTIS, PC A 
20. Order Number DE88012681/JAW. (CONF-871062—). 

From Windpower ‘87; San Francisco, CA, USA (5 Oct 
1987). 

The current status of wind turbine micrositing technology 
based on the experience of private wind power station developers is 
discussed. To provide a summary of their micrositing experiences, a 
developer was selected for the Altamont Pass and for San Gor- 
gonio Pass areas of California that had developed and were cur- 
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rently operating wind power stations. The most common wind tur- 
bine micrositing methodology used by private wind developers is 
the field measurement method. A number of anemometer units are 
placed in the field and augmented by TALA kite measurements to 
estimate the spatial variation of the wind field. These data are then 
used to determine turbine energy production from specific turbine 
sites. Data from actual turbine micrositing experience by a private 
developer is presented to estimate the accuracy of the field meas- 
urement method of wind turbine micrositing. An attempt to com- 
pare the accuracy of the field measurement method, the physical 
wind tunnel model method, and the numerical computer model 
method of estimating the spatial variation of the wind resource for 
wind turbine micrositing is also presented. 


53521 (SERI/CP—217-3315, pp 178-183) Overview of 
wind behavior research in the US wind energy program. Wen- 
dell, L.L. (Pacific Northwest Lab., Richland, WA (USA)). 
1987. NTIS, PC A 20. Order Number DE88012681/JAW. 
(CONF-871062—). Contract AC06-76RL01830. 

From Windpower ‘87; San Francisco, CA, USA (5 Oct 
1987). 

, The importance of reliable knowledge of wind behavior rele- 
vant to economically viable wind energy extraction has been high- 
lighted by experience over the past several years. The relevant be- 
havior presently under investigation includes rotor-scale turbulence 
and wind variability on a scale applicable to wind farms caused by 
terrain complexity and turbine-generated wakes in the array. The 
results of rotor-scale turbulence experiments have demonstrated 
that the spatial variation of the flow across the rotor disk is critical 
in the type of forcing function experienced by a rotating blade. 
Rotor-scale turbulence models that approximate the effect of rota- 
tional sampling with spectral information from a single anemometer 
or time series data from several levels on a single tower have been 
developed and tested. A self-optimizing flow model has demonstrat- 
ed the capability to produce wind speed estimates over a wind farm 
area in complex terrain generally to within a 5% root mean square 
error. Wind turbine wake field experiments have shown a strong 
site-dependence in the factors affecting wake behavior. Work has 
begun in the area of combining complex terrain flow models and 
wind turbine array models for micrositing applications. 21 refer- 
ences. 


53522 (SERI/CP—217-3315, pp 208-213) Remote “es 
power system development - RAPSYD, Bhattacharyya, 
Dasgupta, A. (MECON Limited, Ranchi (India)). ‘tos 
NTIS, PC A 20. Order Number DE88012681/JAW. 
(CONF-871062—). 

From Windpower ‘87; San Francisco, CA, USA (5 Oct 
1987). 

“2 For India’s 800 million, electric power exceeding 100 GW 
has to be added by 2000 AD. Even then tens of thousands of small 
rural communities (SRCs) will remain outside grids because of re- 
moteness and small demands. This paper discusses stand alone sys- 
tems for these villages for lighting, water pumping, and evening ac- 
tivities. Small wind energy converters (WECs) operable at low cut- 
in speeds may provide the power. However, energy storage and de- 
livery systems are required. This aspect is discussed using devices 
such as flywheel, battery, photovoltaic, diesel, fuel cell, etc. The 
analysis indicates that wind/flywheel or wind/flywheel/battery has 
certain advantages and should provide answers to the problems of 
these small 100 to 1000 family SRCs with a very small daily 
demand of 2 kWh/family. 26 references. 


53523 (SERI/CP—217-3315, pp 214-219) Performance 
evaluation of a piston pump for windmills. Kamand, F.Z.; 
Clark, R.N.; Davis, R.G. (Dept. of Agriculture, Bushland, 
TX (USA)). 1987. NTIS, PC A 20. Order Number 
DE88012681/JAW. (CONF-871062—). 

From Windpower '87; San Francisco, CA, USA (5 Oct 
1987). 

; Real-time performance data of a single-acting piston pump 
were collected from a motor-driven pump jack under controlled 
laboratory conditions and from a 2.44-m rotor diameter Dempster 
windmill under field conditions. Sampling rates for the pump rod 
loadings and displacement ranged from 7.0 to 23.8 Hz, depending 
on pump speed, while wind speed and discharge measurements 
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were based on one-minute averages. Pump volumetric efficiency 
was not significantly affected by water lift (2 to 60 m), pump speed 
(10 to 50 strokes per minute), stroke length (14 and 19 cm), or type 
of piston sealing cups (leather and urethane). An overall average 
volumetric efficiency of 93% was obtained using leather cups, and 
94% using urethane cups. Pump mechanical efficiency increased 
with increasing water lift and was not affected by stroke length or 
pump speed. For urethane cups, pump mechanical efficiency aver- 
aged 78% over the 20- to 60-m water lift range under field condi- 
tions and 83% under laboratory conditions. Under laboratory con- 
ditions, pump mechanical efficiency using leather cups averaged 
6% lower than that of the urethane cups over the range of tested 
water lifts. 


53524 (SERI/CP—217-3315, pp 220-225) Numerical 
modeling of diesel/wind/sea-water pumped storage hydro 
power system for Chi-Mei wind power project. Lin, J.T.; 
Veenhuizen, S.D.; Liao, T.L.; Lu, L.T.; Peng, S.M.; Hsu, 
J.M.; Jan, C.T. (United Industries Corp., Bellevue, WA 
(USA)). 1987. NTIS, PC A 20. Order Number 
DE88012681/JAW. (CONF-871062—). 

From Windpower ‘87; San Francisco, CA, USA (5 Oct 
1987). 
" An hourly power generation system simulation model was 
developed in order to evaluate the performance of the diesel/wind/ 
sea-water pumped storage hydro power system for the Chi-Mei 
wind power demonstration project. It included three submodels: 
diesel, wind, and sea-water pumped storage hydro. It was used to 
determine the optimal sizing of major system components by means 
of the incremental benefit-cost ratio method. It was also used to 
assess the fuel savings benefited by adding the wind/sea-water 
pumped storage hydro power system to the existing Chi-Mei diesel 
power system. The benefit-cost ratio analysis was conducted to de- 
termine the cost effectiveness of the Chi-Mei wind power demon- 
stration project. 


53525 (SERI/CP—217-3315, pp 226-233) Performance 
of model and full-scale delta-wing bladed wind-turbine rotors. 
Kentfield, J.A.C. (Univ. of Calgary, Alberta (Canada)). 
1987. NTIS, PC A 20. Order Number DE88012681/JAW. 
(CONF-871062—). 

From Windpower ‘87; San Francisco, CA, USA (5 Oct 
1987). 

A brief description is given of the concept of the delta-wing 
bladed rotor (abbreviated to delta-turbine). It is explained that this 
relatively new form of horizontal axis rotor is intended, primarily, 
for water pumping applications. Results are presented, based on ex- 
tensive testing of model and full-scale units, which show that in 
common with traditional multibladed water pumpers, delta-turbines 
produce maximum torque at zero rotor speeds but have a 20 to 
30% higher maximum power coefficient. The combination of both 
model and full-scale test data allows the influence on performance 
of Reynolds number to be established relatively definitively. An in- 
dication is given of further performance improvements that can be 
made by incorporating vortex flaps and leading-edge snags on the 
blades of delta-turbines. 


53526 (SERI/CP—217-3315, pp 234-239) Wind energy 
activities in Denmark. Nielsen, P. (DEFU, Lyngby (Den- 
mark)). 1987. NTIS, PC A 20. Order Number DE88012681/ 
JAW. (CONF-871062—). 
From Windpower ‘87; San Francisco, CA, USA (5 Oct 
1987). 
The following paper provides first an overall description of 
the Danish electricity supply system and an overview of the ac- 
counting rules for wind-generated electricity. Then the technical 
grid interface problems at increasing levels of wind power penetra- 
tion are described. Finally, present planning is outlined. 


53527 (SERI/CP—217-3315, pp 240-245) Wind energy 
utilization: status of research and development in the Federal 
Republic of Germany. Stahl, W.; Windheim, R. (Federal 
Ministry of Research and Technology, Bonn (West Germa- 
ny)). 1987. NTIS, PC A 20. Order Number DE88012681/ 
JAW. (CONF-871062—). 


From Windpower ‘87; San Francisco, CA, USA (5 Oct 
1987). 
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The Federal Ministry of Research and Technology (BMFT) 
is supporting most of the R & D activities in the field of wind 
energy in the Federal Republic of Germany which are being car- 
ried out in projects. The general objective is to develop reliable 
wind energy conversion systems (WECS) and to stimulate the com- 
mercialization of wind power, particularly through demonstration 
projects. Activities range from the generation of electricity using 
WECS of less than 50 kW up to several megawatts to the modifica- 
tion of small and medium-sized machines for special applications. 
Other projects are concerned with detailed measurements of wind 
characteristics, basic research and the technical optimization of tur- 
bines. The following report mainly describes the support measures 
and policies of BMFT and concludes with a review of future fund- 
ing policies for wind energy programs in Germany. 


53528 (SERI/CP—217-3315, pp 246-252) Progress 
report on the UK Department of Energy’s wind energy 
gramme. Page, D.I.; Bedford, L.A.W. (Harwell Lab. (Eng 
land)). 1987. NTIS, "PC A 20. Order Number DE88012681/ 
JAW. (CONF- 871062—). 

From Windpower ‘87; San Francisco, CA, USA (5 Oct 
1987). 

The Wind Energy R & D program of the Department of 
Energy into the viability of wind turbines for centralized electricity 
generation has made substantial progress during the past year in 
both the development of large wind turbines and the underlying R 
& D work. This paper reviews the work carried out during the 
year and outlines some possible developments in the future. Several 
projects on horizontal axis wind turbines and vertical axis wind tur- 
bines are described. Fundamental research studies on aerodynamics, 
structural dynamics, control, cost forecasting, materials, the envi- 
ronment, wind data, and offshore sites are discussed. 17 references. 


53529 (SERI/CP—217-3315, pp 253-258) Progress 
report on wind energy activities in Italy. Bianchi, G.; Gatti, 
M. (ENBA, S. Maria di Galeria (Italy)). 1987. NTIS, PC A 
20. Order Number DE88012681/JAW. (CONF-871062—). 

From Windpower ‘87; San Francisco, CA, USA (5 Oct 
1987). 

The report supplies information on the progress in the activi- 
ties currently under way within the framework of the Italian Na- 
tional Wind Energy Program. Both public bodies and industrial 
companies are involved in this Program, and play different parts 
covering all areas of the wind energy field. In this paper, specific 
reference is made to projects regarding the development of wind 
energy conversion systems, both for grid-connection and for stand- 
alone operation. Information is given on plants already under test, 
as well as on prototypes that will come on stream in the next few 
years. 


53530 (SERI/CP—217-3315, pp 268-272) Canadian wind 
energy research development and demonstration programs. 
Carpenter, M.M. (Erergy, Mines and Resources Canada, 
Ottawa, Ontario). 1987. NTIS, PC A 20. Order Number 
DE88012681/JAW. (CONF-871062—). 

From Windpower ‘87; San Francisco, CA, USA (5 Oct 
1987). 

Since 1985, the federal support for renewable energy from 
the research stage up to the demonstration stage, has been managed 
by the Department of Energy, Mines and Resources. The status of 
the Canadian wind energy research development and demonstration 
programs is outlined in this paper. The R & D program focuses its 
activities on the development and improvement of medium scale 
wind turbines for grid connection (150 kW, 350 kW and 500 kW) 
that incorporate innovative concepts such as external frame support 
for Vertical Axis Wind Turbine (VAWT), hinged blades, flexible 
struts and tapered blades. The development of wind/diesel systems 
is also a top priority for the Canadian government. The installation 
and operation of two wind/diesel test beds and related activities are 
described. The Department is also responsible for two demonstra- 
tion programs; the Remote Community Demonstration Program 
and the Enerdemo Program under which several wind demonstra- 
tion projects are being implemented. One of the key areas is to 
demonstrate the benefit of using wind energy in diesel powered 
grids. 
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53531 (SERI/CP—217-3315, pp 281-286) Progress 
report on wind energy programs in Hawaii. Neill, D.R. 
(Univ. of Hawaii, Honolulu (USA)). 1987. NTIS, PC A 20. 
Order Number DE88012681/JAW. (CONF-871062—). 

From Windpower ‘87; San Francisco, CA, USA (5 Oct 
1987). 

: There have been major advances in wind energy in Hawaii 
during the past year. This paper reports on both the research being 
conducted by the Hawaii Natural Energy Institute at the University 
of Hawaii, and the progress by commercial wind farms. One objec- 
tive of HNEI's wind program is to maximize cost-effective utiliza- 
tion of wind energy. Another objective is to assist wind farms and 
utilities in providing and maintaining quality power to customers. 
Hawaii's great wind energy potential offers one of the best oppor- 
tunities in the near future to displace imported oil and eventually 
provide Hawaii with a greater degree of energy security, as well as 
a better environment. HNEI’s major research work has been ad- 
dressing the problem of wind energy utility interface. This work, 
coupled with the energy storage program, is based at the Kahua 
Wind Energy Storage Test facility on the island of Hawaii. Addi- 
tional programs getting underway at the facility are design of a 
pumped-storage hydroelectric system, wind forecasting, and hybrid 
energy systems. In the commercial sector, the world’s largest hori- 
zontal axis wind turbine generator, the MOD-5B, has been put on- 
line at Kahuku, Oahu; and the first wind farm outside of Japan con- 
sisting of Japanese manufactured wind turbines (37 Mitsubishi 250 
kW), Kamao‘a Wind Farm, has been put on-line at South Point, 
Hawaii. 


53532 (SERI/CP—217-3315, pp 295-297) United States 
wind energy research program. Rogers, L.J. (Dept. of 
Energy, Washington, DC (USA)). 1987. NTIS, PC A 20. 
Order Number DE88012681/JAW. (CONF-871062—). 
From Windpower ‘87; San Francisco, CA, USA (5 Oct 

1987). 

’ In the two years since the last Windpower workshop. the 
US Wind Energy Research Program has made substantial progress 
in developing its understanding of basic wind turbine technical 
issues. In the theoretical Basic Sciences portion of the program, at- 
mospheric fluid dynamics research examined turbulence and flow 
characteristics. Aerodynamics research continued to examine aeroe- 
lastics and aerodynamic response in order to improve aerodynamics 
performance prediction models. In structural dynamics, the focus 
has been on developing frequency and time domain models and ex- 
amining loads phasing and fatigue issues. Advanced air-foils and 
variable-speed systems are two of the major advanced components 
and subsystems being investigated. Over the next two years, the 
program will work to improve the understanding of wind variabili- 
ty and fatigue/fracture mechanisms. New field and wind tunnel 
data for code validation will also be collected, and increasing 
amounts of system-oriented research will be performed. 


53533 (SERI/CP—217-3315, pp 298-308) Sandia 34- 
meter VAWT test bed. Ashwill, T.D.; Berg, D.E.; Gallo, 
L.R.; Grover, R.D.; Klimas, P.C.; Ralph, M.E.; Rumsey, 
M.A.; Stephenson, W.A.; Sutherland, H.J. (Sandia National 
Labs., Albuquerque, NM (USA)). 1987. NTIS, PC A 20. 
Order Number DE88012681/JAW. (CONF-871062—). Con- 
tract AC04-76DP00789. 

From Windpower ‘87; San Francisco, CA, USA (5 Oct 
1987). 

The Wind Energy Research Division of Sandia National 
Laboratories has been funded by the Wind/Ocean Technology Di- 
vision of the Department of Energy (DOE) to design and build a 
34-meter diameter Vertical Axis Wind Turbine (VAWT) incorpo- 
rating the results of recent research in VAWT aerodynamics and 
structural dynamics. The design and fabrication of all turbine parts 
has been completed, and construction of the turbine is now nearing 
completion, with preliminary testing underway. Turbine design and 
construction are reviewed and the major components of the system 
are summarized in this paper. 


53534 (SERI/CP—217-3315, pp 315-316) Low cost wind 
inclination angle measurement method. Blitttersdorf, D.C. 
(NRG Systems, Inc., Charlotte, VT (USA)). 1987. NTIS, 


PC A 20. Order Number DE88012681/JAW. (CONF- 
871062—). 
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From Windpower ‘87; San Francisco, CA, USA (5 Oct 
1987). 

m Wind turbines situated in complex terrain may be affected by 
wind flow that is at some angle of inclination from the horizontal 
plane. Wind turbine mechanical and power production problems 
may be related to this inclination of the wind similar to an off-yaw 
condition. This paper describes a low cost, simple inclination vane, 
data logger and two data measurement methods. Field testing for 
reliability and operation was undertaken at three sites. Hourly real- 
time serial data for wind speed, wind direction, turbulence intensity 
and inclination angle allowed data sorting by these variables on a 
personal computer. Two sampling methods were used for inclina- 
tion data: 16 binned inclination angles - output the most frequent 
occurring; mean inclination angle - output the average of all sam- 
ples. Inclination vane operation has proven stable and responsive. 
No obvious choice in sampling methods is evident as both seem 
equally useful. Its limited range of wind direction response (120-160 
degrees) makes this sensor much lower in cost than UVW type sen- 
sors while losing little low energy wind data. The use of the incli- 
nation vane as a tool for determining wind flow in complex terrain 
has been initially demonstrated. Further correlation testing with 
UVW type anemometers is needed to confirm accuracy. 


53535 (SERI/CP—217-3315, pp 323-328) Effect of con- 
trol algorithms on fixed pitch wind turbine generators. Rizzi, 
M.P.; Auslander, D.M. 1987. NTIS, PC A 20. Order 
Number DE88012681/JAW. (CONF-871062—). 

From Windpower '87; San Francisco, CA, USA (5 Oct 
1987). 

. The effect of control upon wind turbine performance is de- 
scribed using actual wind speed data from a windfarm in California. 
Two algorithms currently used by some turbine manufacturers are 
evaluated. The algorithm efficiency was found to be robust over a 
wide range of parameters. However, the number of start/stops 
varied greatly with different algorithms and parameters. 8 refer- 
ences, 13 figures. 


53536 (SERI/CP—217-3315, pp 329-334) Performance 
analysis of wind energy systems: modeling and control as- 
pects. Cecati, C.; Chiricozzi, E.; Parasiliti, F. (Univ. of 
L'Aquila (Italy)). 1987. NTIS, PC A 20. Order Number 
DE88012681/JAW. (CONF-871062—). 

From Windpower ‘87; San Francisco, CA, USA (5 Oct 
1987). 

z This paper describes the dynamic behavior of wind turbine 
generators connected to isolated grids. Both synchronous and in- 
duction generators are considered. In order to obtain maximum 
power, constant frequency and voltage, three control systems are 
examined: blade pitch angle control, field excitation voltage control 
(only for synchronous machine) and firing angle control of thyris- 
tor controlled reactor (for induction generator). Some simulation 
results are also presented. 8 references, 10 figures. 


53537 (SERI/CP—217-3315, pp 335-339) Wind-powered 
water pumping with a positive-displacement pump. Clark, 
R.N. (Dept. of Agriculture, Bushland, TX (USA)). 1987. 
NTIS, PC A 20. Order Number DE88012681/JAW. 
(CONF-871062—). 

From Windpower ‘87; San Francisco, CA, USA (5 Oct 
1987). 

a An analytical study of pump performance characteristics in- 
dicated that positive-displacement pumps would best match the per- 
formance characteristics of mechanical wind turbines. A Moyno 
flow progressive-cavity pump with rotating shafts would provide 
three times as much water flow as a turbine pump at the same lift 
and power requirements. Wind-powered water pumping systems 
with water flow rates between 2 and 10 1/s., rather than the typical 
0.2 to 0.5 1/s for a multibladed windmill, are possible. To verify 
this analytical study, pumping tests were conducted using a verti- 
cal-axis wind turbine and a progressive-cavity pump. The progres- 
sive-cavity pump sufficiently loaded the vertical-axis wind turbine 
so that the rotational speed of the system increased slightly with in- 
creased wind speeds. Water flow varied from 5 to 11 1/s and was 
proportional to wind turbine rotational speed. The system remained 
stable in wind speeds between 11 and 18 m/s but frequently stalled 
in wind speeds below 10 m/s. The pump had internal friction losses 
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in excess of 30%, resulting in a relatively low total pump efficiency 
of 21%. Although the pump characteristics seemed appropriate for 
use with wind turbines, the high internal friction of the pump in- 
creased the load requirement, thus making the system unsatisfactory 
for operation in wind speeds between 4 and 10 m/s. 


53538 (SERI/CP—217-3315, pp 340-345) Validation of 
digital simulation of an aerogenerator with a wound-rotor 
asynchronous generator and slip power recovery system. 
Dube, B.; Saulnier, B.; Marois, D.; Martell, L.; Nakra, H.L. 
(Institut de Recherche d’Hydro-Quebec, Varennes 
(Canada)). 1987. NTIS, PC A 20. Order Number 
DE88012681/JAW. (CONF-871062—). 

From Windpower ‘87; San Francisco, CA, USA (5 Oct 
1987). 

The article describes the validation of a digital simulation of 
the dynamic behavior of a 50-kW aerogenerator equipped with a 
variable-speed drive train and connected to a power distribution 
network. The aerogenerator consists of a vertical-axis Darrieus 
wind turbine, a mechanical transmission with gears, and a wound- 
rotor asynchronous generator with a slip power recovery system 
which uses a DC link type static-frequency-converter. The valida- 
tion was performed by comparing the simulation results with exper- 
imental results for the case of a step change in the reference speed. 
Several mechanical and electrical variables were recorded and 
compared: generator speed, DC current, electrical power, speed 
and DC current regulator outputs. Generally good agreement was 
found, confirming that the digital simulation selected for the study 
adequately reproduces the transient performance of the aerogenera- 
tor and therefore constitutes a valid tool for the study and design of 
this type of aerogenerator drive train and its control system. 11 ref- 
erences, 14 figures, 4 tables. 


53539 (SERI/CP—217-3315, pp 346-351) Comparative 
evaluation of aerodynamic design alternatives of a propeller- 
type wind turbine. Hassanein, A.M.A. (Cairo Univ., Giza 
gypt)). 1987. NTIS, PC A 20. Order Number 

DE88012681/JAW. (CONF-871062—). 

From Windpower ‘87; San Francisco, CA, USA (5 Oct 
1987). 

The paper deals with the aerodynamic design of the rotor of 
a 10 to 20 kW wind machine designed to best suit the moderate 
wind-levels of Egypt. It evaluates the relative merits of 14 rotor- 
designs regarding wind loading and energy output. These designs 
are the output of few entries that are followed to modify an origi- 
nally-candidate rotor design proposed from detailed examination of 
technical data provided by manufacturers of a number of recog- 
nized rotors of about the same size and/or power as the present 
one. The objective is to evaluate the ability of these entries in in- 
creasing the energy output at the least additional loading, weight 
and/or cost. The adopted entries include the changing of blade 
taper ratio, blade twist, rotor solidity, and rotor radius. 


53540 (SERI/CP—217-3315, pp 352-357) Operational 
experience with a prototype, full-scale, twin airfoil type, oscil- 
lating-beam aeolian pumpjack. Kentfield, J.A.C.; Horsley, D. 
(Univ. of Calgary, Alberta (Canada)). 1987. NTIS, PC A 
20. Order Number DE88012681/JAW. (CONF-871062—). 

From Windpower '87; San Francisco, CA, USA (5 Oct 
1987). 

The principle of the twin-airfoil type oscillating beam wind- 
driven water pumper, or aeolian pumpjack, is explained briefly. It is 
shown that due to its simplicity the device lends itself to indigenous 
construction in smal! workshops in developing nations. Key results 
from wind-tunnel tests carried out on a working model pumpjack 
are reviewed and a description is given of a full-scale prototype 
unit which was fabricated for test purposes. Results obtained from 
tests of the prototype are presented and are compared with predic- 
tions derived from tests of the working model. It was concluded 
that the performance of the full-scale unit was fairly close to pre- 
dictions and that a machine with a mainplane approximately 2.5 m 
(8 ft) square can pump, from a depth of 30 m (100 ft), about 760 to 
1200 liters/24 h (200-320 US gal/24 h) of water in winds of 4.5-5.4 
m/s (10 to 12 mile/h). 
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(SERI/CP—217-3315, pp 358-363) Wind resource 
assessment in western Massachusetts. Kaminsky, F.C.; 
Kirchhoff, R.H.; Manwell, J.; James, T.B. (Univ. of Massa- 
chusetts, Amherst (USA)). 1987. NTIS, PC A 20. Order 
Number DE88012681/JAW. (CONF-871062—). 

From Windpower ‘87; San Francisco, CA, USA (5 Oct 
1987). : 

Four types of wind energy power plants are examined at 
each of seven sites in western Massachusetts. At each site and, for 
each power plant, an estimate of annual energy is provided. An es- 
timate is also made of the maximum wind power capacity that 
could be installed in Western Massachusetts at an elevation above 
2000 feet above sea level. 10 tables. 


53542 (SERI/CP—217-3315, pp 370-375) Controlled ve- 
locity testing of originally sized wind turbine rotors by a 
mobile test system. Schoeberl, W.; Kniehl, R.; Wurz, D.; 
Blaser, P. (Univ. of Karlsruhe (West Germany)). 1987. 
NTIS, PC A 20. Order Number DE88012681/JAW. 
(CONF-871062—). 

From Windpower ‘87; San Francisco, CA, USA (5 Oct 
1987). 

The present state of the experimental investigation of WEC 
rotor aerodynamics conducted by means of a Mobile Test System is 
described. The Mobile Test System allows testing of wind turbines 
under highly controlled conditions. Furthermore, mobile tests are 
not subject to the restrictions that occur in wind tunnel testing. The 
system consists of a truck with a mounted wind turbine and elec- 
tronic measuring equipment in driver's cab. This arrangement, 
which is of the same type as are towing tank experiments, allows 
reliable power measurement at rotors of original size and in steady 
state flow. Mobile test experiments guarantee the working condi- 
tion of the rotor to be in best agreement with the assumptions made 
in the blade element/general momentum theory. Consequently, a 
comparison of the theoretically predicted power output with power 
data measurement under the outlined highly controlled conditions 
enables an assessment of the adapted theoretical model. Experimen- 
tal as well as theoretical results gained with two different rotors are 
presented and discussed. For a GRP rotor in particular, the geome- 
try of which is exactly realized corresponding to the ideal theoreti- 
cal design, the comparison of experimental and theoretical results is 
unavoidable, especially as relevant results are not available in litera- 
ture. 


53543 (SERI/CP—217-3315, pp 376-380) Elastic twist 
determination for HAWTs. Starcher, K.L.; Stoddard, F.S.; 
Nelson, V.C. (West Texas State Univ., Canyon (USA)). 
1987. NTIS, PC A 20. Order Number DE88012681/JAW. 
(CONF-871062—). 

From Windpower ‘87; San Francisco, CA, USA (5 Oct 
1987). 

The elastic twist under steady load was measured for three 
different composite HAWT blades. Blades for the Carter 300, ESI 
54, and UTRC 8 were mounted on a test stand with templates 0.1 
radii apart on the blades. Twist angles of the templates were meas- 
ured with a clinometer. Measurements of vertical and horizontal 
deflections were referred to a base plane determined by a laser line. 
The change in twist angles was less than 0.1 degree, the experimen- 
tal error, for the ESI and UTRC blades, while the Carter blade ex- 
hibited a small change in twist angle. When a torsional load of 50 
Ibs was applied at 0.7 radius, all of the blades exhibited a change in 
the twist angle (around 0.4 degree at the tip). Rotor performance of 
the wind turbines was calculated by using PROPPC and then com- 
pared to field data. The blades were cut into sections at 0.1 radii 
and the cross sections were compared to the design airfoils. Four 
methods were used to calculate performance at attack angles where 
airfoil lift and drag data were unavailable, post stall. The Viterna 
and Tangler methods gave similar results of fairly constant power 
output at high wind speeds, while the flat plate and attached 0012 
data gave reduced power output at high wind speeds. Performance 
was calculated where the input lift and drag data were determined 
from the Eppler Code. 
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53544 (SERI/CP—217-3315, pp 381-386) LDV measure- 
ments of flow field around a wind turbine. Tsutsui, Y.; Mat- 
sumiya, H.; Mizumachi, N. (Mechanical Engineering Lab., 
Ibaraki (Japan)). 1987. NTIS, PC A 20. Order Number 
DE88012681/JAW. (CONF-871062—). 

From Windpower '87; San Francisco, CA, USA (5 Oct 
1987). 

, Instantaneous flow distributions around a 0.8 m (2.64 ft) di- 
ameter, two bladed rotor HAWT in a wind tunnel were measured 
using a 2 color 4 beam LDV system. Axial and tangential velocity 
components were measured at 110 points on a horizontal plane 
which includes the rotor axis. Axial and radial components were 
measured on a vertical plane. All axial, tangential and radial com- 
ponents were composed from those data. Especially the authors 
measured instantaneous velocity distributions on a rotor plane 
where because of bashing rotor the velocity cannot be measured by 
using a conventional anemometer such as hot-wire anemometer or a 
pilot tube. At the plane, the measured data showed, the axial veloc- 
ity component increased gradually after a blade passing and de- 
creased suddenly at the next blade passing. Calculated results from 
a simplified vortex model showed that the sudden decrement at the 
blade passing was induced almost by the bound vortex on the 
blade. 5 references, 16 figures. 


53545 (SERI/CP—217-3315, pp 398-401) Effects of 
local terrain on wind characteristics and turbine performance. 
Wade, J.E.; Walker, S.N.; Baker, R.W. (Pacific Wind 
Energy, Corvallis, OR (USA)). 1987. NTIS, PC A 20. 
Order Number DE88012681/JAW. (CONF-871062—). 

From Windpower ‘87; San Francisco, CA, USA (5 Oct 
1987). 

” This paper describes a study of the effects of local terrain 
features on the wind characteristics within an operating wind 
energy generation facility. The investigation was aimed at examin- 
ing the differences between flow unaffected by a 100 foot bluff 
(north and south flow) and flow over the bluff (southwest and 
northwest flow). The characteristics being investigated include 
speed, direction, Turbulence Intensity, shear and power output. 
The site is instrumented with a 350 foot tower in the center of the 
windfarm with speed and direction sensors at 50, 80, 100 and 200 
feet. Four turbines are instrumented at 50 feet with speed, direction 
and power output sensors. Three other 80 foot towers are instru- 
mented at 50 and 80 feet with anemometers and direction sensors at 
one or two levels. Among the results of the investigation include 
evidence of a large increase in wind shear in the operating speed 
range of the wind turbine since the wind turbines were installed. 
Large variations in power output between turbines were noted that 
were not explained by differences in wind speed. Shear varied from 
negative power law coefficients (50 to 80 ft) near the bluff to large 
positive power law coefficients in the center of the wind farm. The 
effects of stability and roughness are discussed in terms of their af- 
fects on shear, Turbulence Intensity, and power output. 


53546 (SERI/CP—217-3315, pp 402-406) Effects of pre- 
cipitation on wind turbine performance. Walker, S.N.; Wade, 
J.E. (Pacific Wind Energy, Corvallis, OR (USA)). 1987. 
NTIS, PC A 20. Order Number DE88012681/JAW. 
(CONF-871062—). Contract FC02-86CH10289. 


From Windpower ‘87; San Francisco, CA, USA (5 Oct 
1987). 


This paper examines the effects of precipitation on the per- 
formance of wind turbines. Earlier NASA research had noted per- 
formance degradation of up to 24% for the MOD-OA. The Solar 
Energy Research Institute has funded a study to examine the effect 
of precipitation on the performance of a wind turbine with a similar 
airfoil (23,000 series) in an operating windfarm. The objective of 
this study is to collect sufficient data at windfarm on the southern 
Oregon coast, where rainfall occurs frequently, so that the effect of 
precipitation can be discriminated from the effects of turbulence 
that may be associated with rain. The rainfall rates are considerably 
lower than the rates of rainfall considered in the previous NASA 
study. The rainfall rates experienced at Whisky Run are generally 
less than 8mm/hr would most of the time fall under the light rain 
classification of the previous studies. For light rain conditions, Cor- 
rigan and Demiglio observed as much as a 18% decrease in per- 
formance. This study did not show a decrease in performance due 
to light rain, but rather a slight increase of approximately 3%. The 
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3% increase maybe attributable to a reduction of blade roughness, - 
anemometer error, when wet or a combination of these. The gener- 
al conclusion of this study is that for the ESI-54 wind turbine locat- 
ed at Whisky Run when it experiences rainfall rates generally less 
than 8mm/hr., rain has a beneficial effect on performance by main- 
taining clean blades and slightly improving their aerodynamic prop- 
erties. 


53547 (SERI/CP—217-3315, pp 407-412) Innovative 
design/manufacturing approach to a small dc wind generator. 
Zickefoose, C.R. (North Carolina Alternative Energy 
Corp., Research Triangle Park (USA)). 1987. NTIS, PC A 
20. Order Number DE88012681/JAW. (CONF-871062—). 

From Windpower ‘87; San Francisco, CA, USA (5 Oct 
1987). 

Small dc wind generators - less than 1 kW - have a large 
market potential in developing countries for providing basic elec- 
tricity. Installed costs for small units are much greater than for 
their American wind farm counterparts - usually running $3000/kW 
or more vs the $1000/kW now often quoted for wind farm units. 
As might be expected, those developing regions where small units 
are most needed are not able to afford them. Therefore, a novel 
design and manufacturing approach is needed if small wind power 
development is to grow significantly. A detailed design and inte- 
grated manufacturing approach to produce a 715 Watt dc wind 
generator and tower for $250 (FOB Factory) or $350/kW is pre- 
sented. The design includes a step by step approach to simplify all 
wind generator components/systems. Each system and component 
is evaluated on the basis of cost vs. benefit. Whenever possible, re- 
cycled components are utilized. For example, the tower, generator, 
yaw bearing, blade bearing, tail vane tube, drive belt and nacelle all 
consist of recycled components. Manufacturing techniques are de- 
veloped to allow production employing only minimal capital invest- 
ment and utilizing low skill level personnel. No original castings 
and/or expensive tooling is required for manufacture. In addition, 
no welding, milling, or lathe work is needed. The manufacturing 
process is easily transferable to any location where unit installation 
might occur. The design and manufacturing techniques described in 
this paper provide a means to overcome the prohibitively high 
costs associated with the manufacture of small dc wind generating 
units and thus overcome the primary hindrance to greater world- 
wide development of small-scale wind power. 


53548 (SERI/CP—217-3315, pp 419-422) Belgian 4.6 
MW wind farm in Zeebrugge. Van Leuven, J. (Univ. of Ant- 
werp (Belgium)). 1987. NTIS, PC A 20. Order Number 
DE88012681/JAW. (CONF-871062—). 

From Windpower ‘87; San Francisco, CA, USA (5 Oct 
1987). 

Belgium's first and Europe's largest wind farm, a cluster 
comprising 23, 200 kW rated wind turbines, is operational in Zee- 
brugge. A research project on wake and cluster effects in this wind 
farm recently started. The paper describes the wind farm compo- 
nents, the measuring equipment, as well as data acquisition and 
processing procedures applied. 


53549 (SERI/CP—217-3315, pp 423-428) Monitoring 
wind farms in developing countries. Jargstorf, B. (DECON 
Ing. GmbH (West Germany)). 1987. NTIS, PC A 20. Order 
Number DE88012681/JAW. (CONF-871062—). 

From Windpower ‘87; San Francisco, CA, USA (5 Oct 
1987). 

This paper gives a description of the concept, and the hard- 
and software of a monitoring system for wind parks in developing 
countries. The research project is sponsored by the German Feder- 
al Ministry of Research and Technology and aims to demonstrate 
the liability of, and to gain operational experience with, smail wind 
turbines for electricity production combined to wind farms of 5 to 
10, 30 kW units. The data collected from several wind parks in dif- 
ferent countries (Haiti, Acores, Madeira, Mauritius, Cape Verde, 
Columbia, Kenya) are to be evaluated during a three year monitor- 
ing phase using the computer program WINDPLOT. 
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53550 (SERI/TP—217-3342) Preliminary results from 
the dynamic response testing of the Northern Power Systems 
100-kW Wind Turbine. Osgood, R.M.; Hock, S.M. (Solar 
Energy Research Inst., Golden, CO (USA)). Jun 1988. Con- 
tract AC02-83CH10093. 5p. (CONF-880885—1). NTIS, PC 
A02/MF A01; 1; GPO Dep. Order Number DE88001166/ 
JAW. 

From IECEC '88; Denver, CO, USA (1 Aug 1988). 

The Solar Energy Research Institute (S: , in cooperation 
with Northern Power Systems (NPS), conducted a series of dynam- 
ic response tests on the NPS 100 kW Wind Turbine as part of the 
Department of Energy’s (DOE) Cooperative Field Test Program. 
This paper presents a preliminary review of the test data, including 
average and cyclic machine response characteristics. The mean tur- 
bine operating conditions are analyzed as a function of mean wind 
speed and rotor azimuth position using the method of bins. Rotor 
bending loads are also presented in the frequency domain to investi- 
gate the relative effects of low- and high-frequency wind turbu- 
lence. 1 refs., 10 figs., 2 tabs. 


53551 North Wind 100 setting new standards for wind 
generators. Van Lieshout, P.; Coleman, C.; Den Hollander, 
L. (Northern Power Systems, Moretown, VT (USA)). Jour- 
nal of Wind Engineering and Industrial Aerodynamics; 27: 
No. 1-3, 39-51(Jan 1988). (CONF-8710109—). 

From International conference and exhibition on windfarms; 
Leeuwarden, Netherlands (13 Oct 1987). 

Northern Power Systems of Moretown, Vermont (USA), 
has developed an advanced wind turbine of 100 kW rating specifi- 
cally for utility windfarms and remote power applications such as 
village electrification and other specialized loads. This new ma- 
chine represents a different approach into the engineering and the 
designing of wind generators which incorporates an innovative 
rotor control system, advanced system gear train design, and spe- 
cial high reliability system components. This overall design ap- 
proach integrates numerous proven wind turbine features into a so- 
phisticated yet simple machine. Descriptions of the different parts 
of the wind turbine are given. The dynamic response and fatigue 
characteristics of the North Wind 100 kW wind generator are 
qualified and quantified in a test program, set up by Northern 
Power Systems and Solar Energy Research Institute during Janu- 
ary 1987. Some resulting data are given. 7 figs. 


53552 (DOE/CE/30844—T1) Electric energy systems: 
Energy storage: Program summary. Feb 1988. Contract 
AC01-86CE30844. 260p. NTIS, PC A1l2/MF A0Ol. Order 
Number DE88007217/JAW. 
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REFER ALSO TO CITATION(S) 52983, 52997, 53015, 53040, 53319, 53489, 
53524, 53569, 53570, 53585, 53586, 53660, 53730, 53774, 54534, 54561 


53553 (CONF-860548—, pp 615-631) Evaluation of inte- 
grating coal-water-mixture fuel capability for HL and P gen- 
erating system. Arora, B.R.; Kern, E.E. (Houston Lighting 
& Power Co., TX (USA)). 1986. NTIS, PC A 99. Order 
Number DE88012263/JAW. 

From 8. international symposium on coal slurry fuels prepa- 
ration and utilization; Orlando, FL, USA (27 May 1986). 

A preliminary technical and economic evaluation was made 
of integrating Coal-Water-Mixture (CWM) fuel capability in Hous- 
ton Lighting & Power (HL & P) generating system. Technical fea- 
sibility was evaluated specifically for Sam Bertron plant and con- 
ceptual retrofit engineering was defined. HL & P generating system 
analysis was done using a production costing model with input spe- 
cific to the system, based on the current financial and engineering 
parameters and projects for fuel prices. Major conclusions reached 
from these analyses concern retrofit engineering feasibility, project 
economic viability, unit performance evaluation and impact on HL 
& P generating system with respect to production costs and unit 
capacity factors. The economics of burning a micronized CWM 
was also examined. Preliminary economic analysis was performed 
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on Cedar Bayou Unit #2, a large supercritical unit which is consid- 
ered a better economic prospect. Sensitivity analysis was done 
around a base case which represents a plausible scenario. Results 
show an economically viable project may be possible in 1994 based 
on current fuel price projections. With this assessment, a cost effec- 
tive coal based fuel substitution of petroleum fuels was put in per- 
spective with regard to feasibility of implementation at a time of 
need. 7 references, 7 figures, 5 tables. 


53554 (CONF-860548—, pp 728-737) CWS demonstra- 
tion project in the 75 MWe Cassano d’Adda power unit. 
Scacchi, A.; Soldadino, G.; Sparacino, M.; Lo Nigro, F.; 
Maccio, G.; Mascalzi, G.; Cassitto, L.; Variali, G. (AEM- 
Milano (Italy)). 1986. NTIS, PC A 99. Order Number 
DE88012263/JAW. 

From 8. international symposium on coal slurry fuels prepa- 
ration and utilization; Orlando, FL, USA (27 May 1986). 

A demonstration project for the coal-water use has been or- 
ganized on the Italian Ministry Industry promotion, by the most 
important Italian companies (Ansaldo, Eni Companies - Agip Car- 
bone, Anic - and Northern Municipalities of Italy - Aem-Milano, 
Aem-Torino, Agsm-Verona, Asm-Brescia) for the retrofitting of a 
large scale plant: the 75 MWe Power Unit of Cassano d’Adda 
(Milan). The modification of the plant, that will be attended by An- 
saldo, was developed taking into account the results of the previous 
experiences of the most significant demonstration projects already 
done in the world. The test trials will undertake 4000 hours. Main 
modifications will concern CWS storage, handling systems, boiler 
hopper, nine 25 MW (85 MBTU/hr) burners and a new electrostat- 
ic precipitator, described in details. The demonstrative test will 
start in 1987. Target of the project is the evaluation on industrial 
scale and on long period of the CWS use in order to enter commer- 
cialization as soon as possible since the present oil consumption in 
Italy is about 60% of the total primary energy sources. Special ef- 
forts will be made in pollution controls. 


53555 (CONF-860548—, pp 738-756) Coal water mixture 
demonstration test at Nakoso. Shirato, R.; Konishi, H.; Abe, 
K.; Takahashi, T.; Kaneko, S.; Funatsu, H.; Shoji, K.; 
Kawano, K.; Shimpo, I. (Tokyo Electric Power Co., Inc. 
(Japan)). 1986. NTIS, PC A 99. Order Number 
DE88012263/JAW. 

From 8. international symposium on coal slurry fuels prepa- 
ration and utilization; Orlando, FL, USA (27 May 1986). 

The authors have just completed a 75 MWe CWM (Coal- 
Water-Mixture) demonstration test at No.4 unit of Nakoso Power 
Station, Joban Joint Power Co., Ltd. Total CWM production has 
reached 56,000 tons and they have been burnt in good conditions 
throughout the whole test period. Concurrently, the various CWM 
properties during storage and transportation, and also fly ash col- 
lection were precisely investigated. The authors believe that the 
overall results they obtained through these tests can be of great 
help to pave the way for the commercial application of CWM. 18 
figures, 12 tables. 


53556 (CONF-860548—, pp 803-812) Experience of 
COM delivery. Kaji, S. (Japan COM Co. Ltd., Tokyo). 
1986. NTIS, PC A 99. Order Number DE88012263/JAW. 

From 8. international symposium on coal slurry fuels prepa- 
ration and utilization; Orlando, FL, USA (27 May 1986). 

The Japan COM Company Ltd. started the production of 
COM (Coal-Oil-Mixture) in November, 1984, the world’s first ever 
large-scale commercialization of COM. The specifications of COM 
required by TEPCO are extended over various constituent elements 
and in a severe level of standards. The company experienced sever- 
al problems in scale-up and others due to the properties of the fuel 
slurries. The paper explains the experiences of the occurrence of 
the initial troubles and the progress to their solutions. COM firing 
at the power station and the transport of COM from production 
plant to power plant are described. Further efforts by the company 
are outlined. 
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53557 (CONF-880876—1) Communication alarm proces- 
sor expert system. Purucker, S.L.; Tonn, B.E.; Goeltz, R.T.; 
Hemmelman, K.M.; Rasmussen, R.D.; Borys, S.F. (Oak 
Ridge National Lab., TN (USA); USDOE Bonneville 
Power Administration, Portland, OR). 1988. Contract 
AC05-840R21400. 5p. NTIS, PC A02. Order Number 
DE88011862/JAW. 

From Symposium on expert systems application to power 
systems communication alarm processor expert system; Stockholm, 
Sweden (22 Aug 1988). 

A prototype expert system is being developed by the Oak 
Ridge National Laboratory and Bonneville Power Administration 
to process alarms from Bonneville’s microwave communication 
system. The microwave system transmits data from power facilities 
in four Pacific Northwestern states to a central operations control 
facility. The communications alarm processor (CAP) will receive 
real-time data, diagnose operational problems, archive alarm infor- 
mation, and support analysis aimed at improving equipment mainte- 
nance. The expert system will operate in an advisory capacity. The 
ultimate goal is to develop systems that will enhance the operation 
and maintenance for the entire power system. This paper describes 
Bonneville's operations, the domain and architecture of the expert 
system, the methods used for knowledge representation and acquisi- 
tion, the hardware and software of the prototype, and implementa- 
tion challenges of real-time expert systems. 7 refs., 3 figs. 


53558 (CONF-8705319—Summ.) Coal firing installations 
1987. Papers. (VGB Technische Vereinigung der Grossk- 
raftwerksbetreiber e.V., Essen (Germany, F.R.)). 1987. 
128p. (In German). NTIS (US Sales Only), PC A07. Order 
Number DE88770399/JAW. 

From VGB technical meeting on coal firing installations; 
Saarbruecken, F.R. Germany (8 May 1987). 

This is the summary of the papers presented at the VGB 
conference ‘coal firing installations 1987’. The individual topics are: 
Coal dust combustion in industrial steam generators - theory and 
operating results. Evaluation of optimization measures involving 
concurrent fuel and air staging for primary reduction of NO/sub x/ 
in cyclone combustors. Experience gained with coal bunkers and 
coal metering hoppers. Quantities and utilization of ashes from 
black-coal-fired power plants in the FRG in the period 1981 to 
1985. Benefits and hazards of various methods for heating-surface 
cleaning. Initial operating experience with a drum-type steel-ball 
coal grinder operating in the overpressure range. (HAG). 


53559 (CONF-8705319—Summ., pp v) Quantities and 
utilization of ashes from black-coal-fired power plants in the 
FRG in the period 1981 to 1985. Risse, F.; Zelkowski, J. 
1987. (In German). NTIS (US Sales Only), PC A07. Order 
Number DE88770399/JAW. 

From VGB technical meeting on coal firing installations; 
Saarbruecken, F.R. Germany (8 May 1987). 

The author presents the results of the latest poll concerning 
the quantities and utilization of combustion residues from power 
plants. The author determines, in succession, the total quantity of 
granulates from both coarse ash and fly ash, the origin of combus- 
tion residues and their quantities obtaining in each of the Federal 
Laender, the utilization of the granulates of coarse ash and fly ash, 
non-used quantities of combustion residues, and changes in the 
structure of combustion residues induced by pollution control meas- 
ures. (HAG). 


53560 (CONF-8705319—Summ., pp v) Drum-type steel- 
ball coal grinders for a direct-injection black-coal-dust com- 
bustor. Planning, performance and operation experience at the 
heating power plant Herne III. Heitmueller, W.; Strauss, K.; 
Thelen, F. 1987. (In German). NTIS (US Sales Only), PC 
A07. Order Number DE88770399/JAW. 

From VGB technical meeting on coal firing installations; 
Saarbruecken, F.R. Germany (8 May 1987). 

The authors report on the retrofitting of the combustion 
system of the 300 MW unit of the Herne heating power plant 
which was necessitated by the application of large quantities of 
low-volatile coal. They review the new design concept and its re- 
sulting requirements, the switching regime of the grinding and 
firing system, the design mode of operation, construction and posi- 
tioning of the drum-type steel-ball coal grinder, and discuss in 
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detail the design configurations of and initial operating results 
gained with grinder neck, sifter, sifter characteristics, ground mate- 
rials recirculation, liner of grinding drume, hydrostatic slide bear- 
ing, grinder drive and findings for a further development of this 
type of ball grinder. (HAG). 


53561 (DOE/PC/72571—T11) Market and equipment 
performance analysis for the application of coal-based fuels/ 
advanced combustion systems: Commercial and small industri- 
al applications: Volume A: Text. (Burns and Roe, Inc., Ora- 
dell, NJ (USA)). May 1986. Contract AC22-84PC72571. 
142p. NTIS, PC A07. Order Number DE87013670/JAW. 

This project is designed to determine th size of the potential 
market for advanced coal combustion systems, specify performance 
goals which will make them competitive with oil and gas fired sys- 
tems and to identify research and development needs which will 
bring them to the point of commercialization. The target market is 
small scale combustors in the commercial and industrial sectors. 
Small scale combustors are defined as boilers and process heaters 
with less than 100 MM BTU/HR heat input. Applications include 
new installations replacement of retired equipment and voluntary 
conversions. In order to accomplish this, we have (1) quantified po- 
tential market opportunities, (2) documented performance charac- 
teristics of competing premium fossil fuel systems, (3) identified the 
state-of-the-art of advanced coal combustion systems, (4) established 
performance goals which advanced systems must attain in order to 
gain marketability and (5) analyzed the economics of installing new 
boilers and converting currently operating coal and gas fired units. 
From this, specific research and development needs are identified 
which will bring advanced coal combustion systems from the cur- 
rent state-of-the-art to a viable commercial system. 14 refs., 19 figs., 
22 tabs. 


53562 (EPRI-AP—5897-CCM) User’s guide for the 
UNIRAM availability assessment methodology: Version 2.0. 
Juliano, J.; Neely, M.; Gardner, N.; Witt, J.; Hall, S. (Elec- 
tric Power Research Inst., Palo Alto, CA (USA); Arinc Re- 
search Corp., Annapolis, MD (USA)). Aug 1988. 179p. Re- 
search Reports Center, Box 50490, Palo Alto, CA 94303. 
Order Number T1I88016995/JAW. 

This User's Guide is intended to accompany Version 2.0 of a 
personal computer (PC) software package, UNIRAM, that is used 
to perform reliability, availability, and maintainability (RAM) anal- 
yses of power generation systems. The UNIRAM package was de- 
signed as a means of implementing the availability assessment meth- 
odology presented in EPRI Report AP-2202, Guide for the Assess- 
ment of the Availability of Gasification-Combined-Cycle Power 
Plants. The outputs of the programs in this package include predic- 
tions of plant availability, equivalent availability, forced outage rate, 
and equivalent forced outage rate. The package also provides sev- 
eral PC-based tools that can be used for further analysis of these 
outputs. This guide presents the steps needed to develop a model of 
a power production system for input to the UNIRAM< software. 
These steps include developing block diagrams, identifying subsys- 
tems, and developing subsystem fault trees to represent the unit 
under study. The guide explains the operational procedures for 
each of the four program modules used to create, manipulate, and 
analyze these system models, and describes each of the eleven exe- 
cution options available to the user. A sample output of each execu- 
tion option is also presented. Appendixes to the guide document 
modeling parameters and limits and provide a glossary of terms 
used throughout the guide. 8 refs., 94 figs., 8 tabs. 


53563 (EPRI-AP—5950-Vol.1) An evaluation of integrat- 
ed-gasification-combined-cycle and pulverized-coal-fired steam 
plants: Volume 1, Base case studies: Final report. Pietrusz- 
kiewicz, J.; Milkavich, R.J.; Booras, G.S.; Thomas, G.O.; 
Doss, H. (Electric Power Research Inst., Palo Alto, CA 
(USA); Bechtel Group, Inc., San Francisco, CA (USA)). 
Sep 1988. 377p. Research Reports Center, Box 50490, Palo 
Alto, CA 94303. Order Number T1I89000288/JAW. 

An evaluation of the performance and costs for a Texaco- 
based integrated gasification combined cycle (IGCC) power plant 
as compared to a conventional pulverized coal-fired steam (PCFS) 
power plant with flue gas desulfurization (FGD) is provided. A 
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general set of groundrules was used within which each plant design 
was optimized. The study incorporated numerous sensitivity cases 
along with up-to-date operating and cost data obtained through 
participation of equipment vendors and process developers. Conse- 
quently, the IGCC designs presented in this study use the most 
recent data available from Texaco’s ongoing international coal gas- 
ification development program and General Electric’s continuing 
gas turbine development efforts. The Texaco-based IGCC has ad- 
vantages over the conventional PCFS technology with regard to 
environmental emissions and natural resource requirements. SO2, 
NOx, and particulate emissions are lower. Land area and water re- 
quirements are less for IGCC concepts. Coal consumption is less 
due to the higher plant thermal efficiency attainable in the IGCC 
plant. The IGCC plant also has the capability to be designed in sev- 
eral different configurations, with and without the use of natural 
gas or oil as a backup fuel. This capability may prove to be particu- 
larly advantageous in certain utility planning and operation scenar- 
ios. 107 figs., 114 tabs. 


53564 (EPRI-AP—6016-CCM) GADSRAM user’s 
manual, Dougan, K.W.; Hall, S.C. (Electric Power Re- 
search Inst., Palo Alto, CA (USA); Arinc Research Corp., 
Annapolis, MD (USA)). Aug 1988. 136p. Research Reports 
Center, Box 50490, Palo Alto, CA 94303. Order Number 
TI88016615/JAW. 

This User’s Manual is intended to accompany Version 1.0 of 
the computer software package, GADSRAM, which has been de- 
veloped to provide an automated means for converting plant per- 
formance, outage-event, and design data into a UNIRAM input file. 
This manual presents the steps necessary to set up the GADSRAM 
system on a microcomputer, discusses the input-data preparation re- 
quirements, and describes the eight execution options available to 
the user. It details the GADSRAM system functions and provides 
direction to the user for performing the necessary interactions with 
the program. 


53565 (EPRI-CS—5395) Third EPRI incipient-failure de- 
tection conference: Proceedings. Lansing, N.F. (ed.). (Elec- 
tric Power Research Inst., Palo Alto, CA (USA); Liberty 
Technology Center, Inc., Conshohocken, PA (USA)). Aug 
1988. 840p. (CONF-8703283—). Research Reports Center, 
Box 50490, Palo Alto, CA 94303. Order Number 
TI88016704/JAW. 

From 3. EPRI incipient-failure detection conference; Phila- 
delphia, PA, USA (10 Mar 1987). 

The EPRI conference and workshop on incipient failure de- 
tection was held in Philadelphia, Pennsylvania, on March 10-12, 
1987. As with the previous two EPRI meetings on this topic, this 
one presented new and updated diagnostic monitoring techniques 
for a number of equipment failure modes found in fossil and nuclear 
plants. These proceedings include the text of presentations at the 
conference formal sessions, together with summaries of the discus- 
sions from the working group meetings. The formal sessions includ- 
ed two tutorial presentations as well as 38 technical papers grouped 
under the following subjects: utility monitoring systems, vibration 
signature analysis, acoustic leak detection, generator monitoring, 
rotor crack detection, turbine, pump, and fan monitoring, boiler 
and steamline monitoring. The tutorials addressed Vibration Diag- 
nostics and Vertical Pump Monitoring. Each of these contributions 
has been abstracted and index separately. 


53566 (EPRI-CS—5942-SR) Condenser technology sym- 
posium: Proceedings. Coit, R. (ed.). (Electric Power Re- 
search Inst., Palo Alto, CA (USA); P.E., Inc., Cupertino, 
CA (USA)). Sep 1988. 656p. (CONF-8709333—). Research 
Reports Center, Box 50490, Palo Alto, CA 94303. Order 
Number T188016613/JAW. 

From Condenser technology symposium; Providence, RI, 
USA (22 Sep 1987). 

This symposium on condenser technology was held on Sep- 
tember 22-24, 1987, in Providence, Rhode Island. The symposium 
was sponsored by EPRI and hosted by New England Power Com- 
pany to bring together representatives of utilities, manufacturers, 
researchers, and consultants. Thirty-eight papers were presented in 
four sessions. These sessions were devoted to the following topics: 
ancillary equipment, corrosion, fouling, and performance. A half 
day workshop devoted to the same topics was conducted at the 
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conclusion of the formal presentations. More than 220 people at- 
tended this symposium. This report contains keynote address, EPRI 
perspective, 38 technical papers with questions and answers, and 
summaries of the workshop sessions. Of these 38 papers, there are 8 
papers related to ancillary equipment, 12 papers related to corro- 


sion, 9 papers related to fouling, and 9 papers related to perform- 
ance. 


% 


53567 (EPRI-EL—5885) Generic guidelines for the life 
extension of plant electrical equipment: Final report. Cam- 
brias, S. Jr.; Rittenhouse, S.A. (Electric Power Research 
Inst., Palo Alto, CA (USA); Forensic Technologies Interna- 
tional Corp., Annapolis, MD (USA)). Jul 1988. 17ip. Un- 
limited audience, publicly available. Research Reports 
Center, Box 50490, Palo Alt0, CA 94303. Order Number 
TI88015231/JAW. 

Fossil fired generating plants have traditionally been built 
with an assumed nominal design and economic life of about 30 
years. Based on that assumption, such plants were expected to be 
replaced economically at or before the end of this period. Howev- 
er, because of the ever-increasing costs of constructing and operat- 
ing a new plant today, significant plant life extension now appears 
to be viable alternative. This volume serves as a companion to The 
Generic Guidelines to Life Extension of Fossil Fuel Power Plants, 
CS4778, published by EPRI. It is based on the assumption that the 
decision to extend the life of the plant has been made and suggests 
a systematic four-level approach to evaluating selected electrical; 
equipment and making a run/replace/refurbish decision. It de- 
scribes the life extension process from both a general methodology 
and as it specifically deals with selected groups of plant electrical 
equipment. 9 figs. 


53568 (EUR—11227-EN, pp 11-19) Coal in the Berlin 
heat market. Muller, L. (Berliner Kraft und Licht (Bewag) 
Aktiengesellschaft (Germany, F.R.)). 1988. (In English). 
Commission of the European Communities, Luxembourg. 
(CONF-8706346—). 

From Symposium on coal in the heat market; Berlin, F.R. 
Germany (22 Jun 1987). 

In 1960, 3.4 mtce of coal met over 85% of West Berlin's 
total energy needs. However, the rising demand for energy since 
1979 has been met mainly by oil, this increase being promoted par- 
ticularly by a changeover from coal to oil for the production of 
town gas. This negative substitution of coal was compensated for 
by the increased use of coal in electricity and district heating 
supply e.g. the amount of coal consumed by the Berliner Kraft und 
Licht (BEWAG) AG increased from Imtce in 1960 to 2.5 mtce in 
1965 (85% of Berlin’s total coal consumption). Electricity and dis- 
trict heating generation is expected to increase in the future and it 
is believed that coal’s share in Berlin’s primary energy consumption 
will rise from today's figure of 40% to around 50% by the year 
2000 as a consequence. Berlin is one of the birthplaces of district 
heat supplied by power stations and received its first district heat- 
ing supplies in 1912. Since 1926, these supplies have been systemati- 
cally built up and have contributed significantly to savings in pri- 
mary energy. Existing CHP stations are now being equipped with 
modern exhaust gas cleaning systems and research is being carried 
out into recycling processes for the solid wastes. 4 refs., 8 figs., 2 
tabs. 
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53569 (DOE/OR/21400—H8) Utility FGD [flue gas de- 
sulfurization] survey, January--December 1986. Melia, M.T.; 
McKibben, R.S.; Jones, F.M. (Oak Ridge National Lab., 
TN (USA); PEI Associates, Inc., Cincinnati, OH (USA)). 
Apr 1988. Contract AC05- 840R21400. 3ip. NTIS, PC 
A03/MF AOl1; 1; GPO Dep. Order Number DE88016714/ 
JAW. 

The Utility FGD Survey report, which is generated by a 
computerized data base management system, represents a survey of 
operational and planned domestic utility flue gas desulfurization 
(FGD) systems. It summarizes information contributed by the utili- 
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ty industry, system and equipment suppliers, system designers, re- 
search organizations, and regulatory agencies. The data cover 
system design, fuel characteristics, operating history, and actual 
system performance. Also included is a unit-by-unit discussion of 
problems and solutions associated with the boilers, scrubbers, and 
FGD systems. The development status (operational, under con- 
structicn, or in the planning stages), system supplier, process, waste 
disposal practice, and regulatory class are tabulated alphabetically 
by utility company. Simplified process flow diagrams of FGD sys- 
tems, definitions, and a glossary of terms are attached to the report. 
Current data for domestic FGD systems show 144 systems in oper- 
ation, 7 systems under construction, and 52 systems planned. The 
current total FGD-controlled capacity in the United States is 
62,824 MW. 


53570 (EPRI-CS—5980) Material and cleaning options 
for cyclic reheat systems: Midterm report: Interim report, 
September 1988. Krause, H.H.; Ireland, P.A.; Charles, G.A. 
(Electric Power Research Inst., Palo Alto, CA (USA); Bat- 
telle Columbus Labs., OH (USA); Stearns Catalytic Corp., 
Denver, CO (USA)). Sep 1988. 183p. Unlimited audience, 
publicly available. Research Reports Center, Box 50490, 
Palo Alto, CA 94303. Order Number T189000246/JAW. 

A cyclic reheat system for a wet flue gas desulfurization 
system extracts heat from the inlet flue gas and transfers this heat 
to the outlet flue gas. One method of achieving this uses tube-type 
heat exchangers in the inlet and outlet gas streams with a fluid 
(e.g., water) circulated between them. For plants burning high- 
sulfur coal, questions of materials selection and cleaning methods of 
the inlet heat exchanger exist because of the potential for acid con- 
densation. An inlet gas heat exchanger test apparatus was built and 
installed on a slipstream taken after the precipitator of a high-sulfur 
coal-fired power plant. Results obtained from the first 3061 hours 
of exposure indicated low corrosion rates for several stainless steels 
and that a water wash prevented solids buildup on the heat ex- 
changer tubes. The second exposure period of 3046 hours, during 
which the heat exchanger was not washed, resulted in severe pit- 
ting of many of the alloys beneath the deposits that accumulated. 
During the 3167 hours of the third exposure period, the operating 
temperature of the heat exchanger was increased from 79.4 C (175 
F) to 96 C (205 F) and the frequency of water washing was re- 
duced from that of the first period. These conditions increased cor- 
rosion rates of some alloys and reduced rates of others compared 
with the first exposure period. This report summarizes the results of 
the three exposure periods. 6 refs., 49 figs., 8 tabs. 


53571 (IAEA-TECDOC—453, pp 425-439) UNIDO's 
work on pollution control and risk management in industry. 
Maltezou, S. (United Nations Industrial Development Orga- 
nization, Vienna (Austria)). Mar 1988. NTIS (US Sales 
Only), PC A19/MF AOl. Order Number DE88703967/ 
JAW. (CONF-861085—). 

From Assessing and managing health and environmental 
risks from energy and other complex industrial systems; Paris, 
France (13 Oct 1986). 

An important aspect of UNIDO’s work is to learn from the 
experience of industrialized countries and to avoid severe health 
and environmental pollution problems through the transfer of ap- 
propriate technologies and pollution control mechanisms as an es- 
sential part of industrial development - which is UNIDO’s main 
mandate. Moreover, UNIDO’s role is to provide to the policy 
makers of developing countries a better understanding of environ- 
mental problems and appreciation of early remedial action. One 
way to achieve this is through the application of environmental 
impact assessment and risk assessment methodologies. Since 1972 
UNIDO has developed and implemented about 172 projects related 
to industrial pollution control and management of environmental 
resources. Currently UNIDO implements about 60 projects in this 
area. This represents about 10 per cent of the total UNIDO techni- 
cal assistance budget. Specifically, UNIDO's programme focuses at- 
tention on the following main areas: Developing Low- and Non- 
Waste Technologies, Reutilization and Recycling of Wastes, 
Energy Conservation and Promotion of Non-Conventional Sources 
of Energy; Control of Air, Waste and Solid Waste Pollution; As- 
sistance in Environmental Planning, Environmental Impact Assess- 
ment, Elaboration of Integrated Planning Concepts for Industrial 
Areas; Industrial and Plant Safety and Emergency Planning Sys- 
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tems. Clearly toxic materials and waste management, energy re- 
sources development and conservation, low- and non-waste tech- 
nology, risk assessment, industrial and plant safety and emergency 
planning, transboundary pollution, are foremost concerns of both 
industrial and industrializing countries at this time. 


53572 (IAEA-TECDOC—453, pp 29-41) Integrated ap- 
proach for risk assessment and management in highly indus- 
trialized regions in a country. Novegno, A.; Niehaus, F. 
(International Atomic Energy Agency, Vienna (Austria). 
Div. of Nuclear Safety). Mar 1988. NTIS (US Sales Only), 
PC A19/MF AOl. Order Number DE88703967/JAW. 
(CONF-861085—). 

From Assessing and managing health and environmental 
risks from energy and other complex industrial systems; Paris, 
France (13 Oct 1986). 

The recent history of catastrophic industrial accidents has 
dramatically underlined the need to identify, assess and manage 
risks from complex industrial activities to maximize safety and mini- 
mize detrimental occupational public health and environmental ef- 
fects: The aim of this paper is to discuss and propose an integrated 
approach for risk assessment and management in highly industrial- 
ized regions in a country. To fulfill this goal it is also proposed to 
initiate a new international research effort based on regional (within 
a country) case studies which will esiablish a "risk management 
procedure guide” for making industrial safety decisions, utilizing 
the principle of optimal allocation of resources for risk reduction, 
taking into account the complex and multiple objectives of a deci- 
sion making process related to environmental impacts, health and 
socio-economic effects. (author). 27 refs, 1 fig. 


53573 (IAEA-TECDOC—453, pp 43-56) Regional ap- 
proach to risk assessment and management: Experience 
gained from the ‘Grand Delta’ project. Coulon, R.; Aigue- 
perse, J.; Anguenot, F. (CEA Centre d’Etudes Nucleaires 
de Fontenay-aux-Roses, 92 (France). Dept. de Protection 
Sanitaire). Mar 1988. NTIS (US Sales Only), PC A19/MF 
A01. Order Number DE88703967/JAW. (CONF-861085—). 

From Assessing and managing health and environmental 
risks from energy and other complex industrial systems; Paris, 
France (13 Oct 1986). 

As major human activities develop, those responsible for ori- 
enting these activities and making decisions must take more and 
more account, notably due to pressure from the public, of risks 
likely to arise, together with other elements of choice such as tech- 
nical, economic, social and political considerations. It is therefore 
essential to make an objective assessment of these risks to which in- 
dividuals are exposed naturally or because of their life styles. Be- 
cause most decisions are made on a regional level and because it is 
also at this level that the environmental characteristics can be real- 
istically defined, the way of life and the economic and social struc- 
ture which determine the risks to which the regional population is 
exposed, it is on this scale that a comparative assessment is of maxi- 
mum value. This assessment should be as exhaustive as possible and 
should take into account all the risks whether natural or artificial, 
and from whatever source (industrial, domestic, medical, etc.). It 
should take into account successively the exposure to various haz- 
ards, and the resulting consequences to health based on the choice 
of appropriate indicators and on available knowledge of exposure- 
effects relationships. Subjective aspects of risk perception should 
also be considered. A study programme has been begun covering 
the regions called the "Grand Delta” which includes the Rhone 
valley and its banks to the mediterranean coast in the south-east 
part of France. The paper presents the motivation and aims of this 
programme and describes the method which has been used. 
(author). 5 refs, 3 figs, 3 tabs. 





53574 (IAEA-TECDOC—453, pp 163-178) Risk analy- 
sis as an aid in the planning of energy and other complex in- 
dustrial systems. Curkovic, J.; Varazdinec, Z. (Institut za 
Elektroprivredu, Zagreb (Yugoslavia)). Mar 1988. NTIS 
(US Sales Only), PC A19/MF AOl. Order Number 
DE88703967/JAW. (CONF-861085—). 

From Assessing and managing health and environmental 
risks from energy and other complex industrial systems; Paris, 
France (13 Oct 1986). 
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The paper describes the methodological approach and an ex- 
ample of the application of the cost-effectiveness analysis in the 
area of planning the construction of coal-fired power plants. An ap- 
proach is suggested that should provide the basis for decision- 
making as to implementation of a technology for protection of 
human environment aiming at reduction of risk. The results of up- 
to-date investigations have been presented concerning risks associat- 
ed with various branches of economy in Yugoslavia. On the exam- 
ple of flue gases desulfurization we have demonstrated the applica- 
tion of cost-effectiveness analysis, providing the basis for decision- 
making in risk management. (author). 11 refs, 3 figs, 3 tabs. 


53575 (IAEA-TECDOC—453, pp 179-192) Australian 
risk analysis review project. Pitblado, R.M.; Slater, D.H. 
(Technica Ltd, London (UK)). Mar 1988. NTIS (US Sales 
Only), PC A1l9/MF A0Ol1. Order Number DE88703967/ 
JAW. (CONF-861085—). 

From Assessing and managing health and environmental 
risks from energy and other complex industrial systems; Paris, 
France (13 Oct 1986). 

The Warren Centre for Advanced Engineering has spon- 
sored a thorough review of major hazard identification and risk 
control methods for the process industry. Detailed recommenda- 
tions on appropriate legislation for Australian conditions is made 
based partly on the current UK/EEC approach. Reviews have also 
been undertaken on identification methods such as checklists, codes, 
HAZOP and FMEA; frequency methods such as fault-trees and 
event-trees; and a wide range of consequence calculation models. 
Recommendations on these most applicable given local skills and 
resources are made. (author). 12 refs. 


53576 (IAEA-TECDOC—453, pp 195-203) Develop- 
ment of computer methods in risk analysis. Whitehouse, R.J.; 
Seaman, M.A. (Technica Ltd, London (UK)). Mar 1988. 
NTIS (US Sales Only), PC A19/MF AO1. Order Number 
DE88703967/JAW. (CONF-861085—). 

From Assessing and managing health and environmental 
risks from energy and other complex industrial systems; Paris, 
France (13 Oct 1986). 

The first section of this paper describes the various events 
and influences that have stimulated and shaped the development of 
risk analysis methodology for major industrial installations. These 
include: the accidents at Flixborough and Seveso, the pioneering 
studies at Canvey Island and in the Rotterdam area, and the publi- 
cation of reports on risk analysis methodology such as the TNO 
Yellow Book and the Study of Risk Assessment Methods for the 
Rijnmond Public Authority. Several of these studies and methodo- 
logical developments involve the use of computer programs, and 
one of the most prominent of these, the SAFETI package, was de- 
veloped under sponsorship from the Dutch Government-as a natu- 
ral development of these early achievements. Considerable experi- 
ence has been gained in the use of this comprehensive risk analysis 
package in applications to real installations, and some of these case 
studies are briefly described. The paper goes on to describe the 
way in which the availability of a very powerful computer tool has 
made it possible for risk analysis to be used for a much wider range 
of purposes than was practical with manual methods. For example, 
it is now possible to study a considerable number of design vari- 
ations in order to determine their effect on overall risk. Also, the 
sensitivity of the results to input assumptions may be explored. The 
use of computer graphics allows the presentation of results in a va- 
riety of forms which are convenient for humans to understand and 
which directly assist decision-making. Computerisation of risk anal- 
ysis has also made possible the development of risk pictures for ex- 
tremely large and extensive industrial areas, which would have 
been completely impractical to analyse by hand. This greatly en- 
hances the utility of risk analysis for use in land-use planning stud- 
ies. The paper concludes with some suggestions for the most prom- 
ising areas for future developments. (author). 1 fig., 1 tab. 


53577 (IAEA-TECDOC—453, pp 205-208) Assessing 
the environmental risks of fossil fuel energy systems: The 
ENEA ‘'VESE Project’. Pinchera, G.C. (ENEA, Rome 
(Italy)). Mar 1988. NTIS (US Sales Only), PC A19/MF 
A0O1. Order Number DE88703967/JAW. (CONF-861085—). 
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From Assessing and managing health and environmental 
risks from energy and other complex industrial systems; Paris, 
France (13 Oct 1986). 


(IAEA-TECDOC—453, pp 209-225) Practical ap- 
proach for incorporating environmental risks into energy 
planning and decision making. El-Mahgary, Y. (Technical 
Research Centre of Finland, Espoo (Finland). Electrical En- 
gineering Lab.). Mar 1988. NTIS (US Sales Only), PC A19/ 
MF AOl. Order Number DE88703967/JAW. (CONF- 
861085—). 

From Assessing and managing health and environmental 
risks from energy and other complex industrial systems; Paris, 
France (13 Oct 1986). 

One of the timely and most complicated subjects which has 
been tackled by several international and national organizations is 
the assessment and management of the environmental risks of 
energy systems. UNEP, IAEA, WHO, ILO, OECD, and IIASA 
are among the international organizations which undertook detailed 
studies on this subject. This comprised comprehensive studies on 
the environmental impacts of the production and use of energy, 
cost/benefit and cost/effectiveness analysis of the environmental 
risks of energy systems, comparative assessment of the environmen- 
tal impacts of the production and use of energy and energy/envi- 
ronmental integrated models for system management. The studies 
have demonstrated that the environmental impacts of the different 
energy sources vary in magnitude, duration, nature and even in 
space, i.e., in the place of their occurrence. Accordingly, at least 
three important outcomes could be postulated from the studies 
mentioned above: first, there are serious gaps in our information on 
the environmental risk assessment of energy systems; second, the 
environmental impacts of the production and use of energy are 
very much site specific; third, there exists a need for developing 
that “yardstick” which the planners/decision makers can use to in- 
corporate the environmental risks/factors into energy planning and 
decision making processes. In this paper a practical approach to 
risk management or to incorporating environmental risks in energy 
planning and decision making based on optimization models, is sug- 
gested. 17 refs, 4 figs. 


53579 (IAEA-TECDOC—453, pp 251-264) Preliminary 


-framework for the development of the Brazilian case study 


within the context of the Inter-Agency risk management 
project. Seixas Oliveira, L.F. de; Costa Ribeiro, C. 
(COPPE/UFRJ, Rio de Janeiro (Brazil); Centro de Tecno- 
logia Promon, Rio de Janeiro (Brazil)). Mar 1988. NTIS 
(US Sales Only), PC A19/MF AOl. Order Number 
DE88703967/JAW. (CONF-861085—). 

From Assessing and managing health and environmental 
risks from energy and other complex industrial systems; Paris, 
France (13 Oct 1986). 

Recently a new law has been approved by the Brazilian 
Congress by which the construction permit for any new large in- 
dustrial installation can only be granted after an environmental 
impact assessment of the installation is made by the proponents and 
evaluated by the competent authorities. According to this law, a 
risk analysis is a required topic of the environmental impact report. 
However, very few people in the local state environmental control 
agencies and in the industry know how a risk analysis should be 
performed or how it should be used for managing industrial risks. 
Therefore, although some activities in this area are beginning to be 
carried out, this is still very incipient. In this paper we present a 
survey of candidate areas for the development of the case study 
and some characteristics of the main industrial installations located 
in each area. The main areas of interest are located in the following 
states: Rio de Janeiro (nuclear plants, oil refinery, siderurgical 
plant, oil and natural gas pipelines); Sao Paulo (chemical and petro- 
chemical complexes, hydroelectric plants and several pipeline sys- 
tems); Bahia (petrochemical complex); Alagoas (chlorine produc- 
tion and utilization plants) and Rio Grande do Sul (petrochemical 
complex, and coal fired thermoelectric plants). In this paper we 
will restrict ourselves to a brief description of some of the installa- 
tions located in the states of Rio and Sao Paulo, which are the most 
important ones from the point of view of environmental and health 
risks. We also make some suggestions concerning the possible ways 
to actually proceed with the development of this study and discuss 
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the main difficulties which will have to be faced. 4 refs, 5 figs, 9 
tabs. 


53580 (IAEA-TECDOC—453, pp 349-366) Preventing 
major hazard accidents: Implications for plant managements 
and regulatory authorities from a World Bank perspective. 
Batstone, R.J. (World Bank, Washington, DC (USA)). Mar 
1988. NTIS (US Sales Only), PC A19/MF AO1. Order 
Number DE88703967/JAW. (CONF-861085—). 

From Assessing and managing health and environmental 
risks from energy and other complex industrial systems; Paris, 
France (13 Oct 1986). 

The importance of the management function has not re- 
ceived sufficient emphasis in risk assessment methodologies devel- 
oped to date. The implications of paying too little attention to this 
factor are discussed from a safety and regulatory point of view. Ex- 
perience gained in applying the World Bank Major Hazard Acci- 
dent Prevention Guidelines to new and existing plant facilities is 
also discussed. (author). 8 refs. 


53581 (IAEA-TECDOC—453, pp 401-413) Experience 
of CEPN in the field of risk assessment and risk manage- 
ment: Perspectives for future developments. Lochard, J.; 
Moatti, J.P. (Centre d'Etude sur l’Evaluation de la Protec- 
tion dans le Domaine Nucleaire, 92 - Fontenay-aux-Roses 
(France); Institut National de la Sante et de la Recherche 
Medicale, Fontenay-aux-Roses (France). Unite de Recher- 
che sur l’Evaluation des Risques et des Actions de Preven- 
tion). Mar 1988. NTIS (US Sales Only), PC A19/MF AOl1. 
Order Number DE88703967/JAW. (CONF-861085—). 

From Assessing and managing health and environmental 
risks from energy and other complex industrial systems; Paris, 
France (13 Oct 1986). 

The Research Center for Nuclear Risk Assessment and Man- 
agement (CEPN) has been involved for many years in the appraisal 
and management of technological risks and environmental protec- 
tion in France. The paper gives a general overview of its past expe- 
rience and presents orientations for future developments which 
could serve as support for the advancement of the risk assessment 
and management methodology. Evaluation of large complex indus- 
trial systems should allow progresses in the definition of risk and 
resources allocation criteria. (author). 26 refs. 


53582 (PB—88-223805/XAB) Costs to Maryland utilities 
and ratepayers of an acid-rain control strategy: an update 
analysis. Kahal, M.I. (Exeter Associates, Inc., Silver Spring, 
MD (USA)). Mar 1988. 95p. NTIS, PC A0S5/MF AOl1. 

In 1985, the Power Plant Research Program (PPRP) pub- 
lished a study that developed estimates of cost and electric-rate im- 
pacts for a hypothetical control scenario for each major electric 
utility operating in the State. This report updates that earlier study 
by incorporating new information. Important differences include re- 
vised financial/accounting assumptions, a decline in the cost premi- 
um for low-sulfur coal, increases in scrubber construction costs and 
changes in control strategies. Also, the update incorporates control 
of NOx emissions. The original study was limited to evaluating the 
costs of controlling sulfur-emissions only. 


53583 (PB—88-226527/XAB) Emission of polycyclic aro- 
matic hydrocarbons by coal-fired power stations in the Neth- 
erlands. Kanij, J.B.W. (Keuring van Electrotechnische Ma- 
terialen N.V., Arnhem (Netherlands)). 1987. 13p. NTIS, PC 
E03/MF AO1. 

Pub. in Kema Scientific and Technical Reports, Vol. 5, No. 
5, 83-92(1987). See also PB—88-226519. 

The relevance of the emissions of polycyclic aromatic hy- 
drocarbons (PAH) by coal-fired electric power stations in The 
Netherlands was assessed in terms of environmental effects. The as- 
sessment was based on measurements of these emissions and on a 
literature search. Emissions of carcinogenic PAH by stack gases 
and coal ash were negligible. The phenomenon of chemical trans- 
formation of non-carcinogenic low-molecular PAH (in particular, 
phenathrene in concentrations of micrograms per cubic meter of 
stack gas) into carcinogenic compounds under actual stack-gas con- 
ditions and in exhaust plumes needs further study. 
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53584 (PB—88-226535/XAB) Application of inductively 
coupled plasma atomic emission spectroscopy analysis with a 
polychromator/monochromator combination to the by-prod- 
ucts of coal-fired power stations. Weers, C.A. (Keuring van 
Electrotechnische Materialen N.V., Arnhem (Netherlands)). 
1987. 18p. NTIS, PC E03/MF AOl1. 

Pub. in Kema Scientific and Technical Reports, Vol. 5, No. 
6, 93-101(1987). See also PB—88-226527. 

The by-products of coal-fired power plants may be hazard- 
ous for the environment. Good analytical methods are therefore re- 
quired in order to establish either a possible usage of the by-prod- 
ucts or their possible storage. Preliminary experiments carried out 
with inductively coupled plasma atomic emission spectroscopy 
have proven very successful. Moreover, the method is cost-effec- 
tive. A short description is given of an optimized system for routine 
analysis. The system consists of a 2- and a 15-channel polychroma- 
tor in combination with a monochromator. The opportunities it 
provides are also described. Use of the monochromator to analyze 
coal and run-off water from the flue-gas desulfurization, and of the 
polychromators to analyze coal fly-ash is described separately. 


53585 (DOE/OR/21400—H9-Vol.2-Pt.2) Design _ per- 
formance data for operating FGD [flue gas desulfurization] 
systems: Volume 2, Part 2 of 2: Utility FGD survey, January- 
December 1986. Melia, M.T.; McKibben, R.S.; Jones, F.M. 
(Oak Ridge National Lab., TN (USA); PEI Associates, Inc., 
Cincinnati, OH (USA)). Apr 1988. Contract ACO05- 
840R21400. 789p. NTIS, PC A99; 3; GPO Dep. Order 
Number DE88016717/JAW. 

The Utility Flue Gas Desulfurization (FGD) Survey report, 
which is generated by a computerized data base management 
system, represents a survey of operational and planned domestic 
utility flue gas desulfurization (FGD) system. It summarizes infor- 
mation contributed by the utility industry, system and regulatory 
agencies. The data cover system design, fuel characteristics, operat- 
ing history, and actual system performance. Also inclvded is a unit- 
by-unit discussion of problems and solutions associated with the 
boilers, scrubbers, and FGD systems. The development status 
(operational, under construction, or in the planning stages), system 
supplier, process, waste disposal practice, and regulatory class are 
tabulated alphabetically by the utility company. Simplified process 
flow diagrams of FGD systems, definitions, and a glossary of terms 
are attached to the report. Current data for domestic FGD systems 
show 144 systems in operation, 7 systems under construction, and 
52 systems planned. The current total FGD-controlled capacity in 
the United States is 62,824 MW. This document (Volume 2, Part 2) 
provides design performance data for operating FGD systems ar- 
ranged alphabetically from Monongahela Power to West Texas 
Utilities. A separate document (Volume 2, Part 1) provides this 
data for Alabama Electric thru Monnkota Power. 


53586 (DOE/OR/21400—H9-Vol.2-Pt.1) Design per- 
formance data for operating FGD [flue gas desulfurization] 
systems: Volume 2, Part 1 of 2: Utility FGD survey, January- 
December 1986. Melia, M.T.; McKibben, R.S.; Jones, F.M. 
(Oak Ridge National Lab., TN (USA); PEI Associates, Inc., 
Cincinnati, OH (USA)). Apr 1988. Contract AC05- 
840R21400. 853p. NTIS, PC A99; 3; GPO Dep. Order 
Number DE88016716/JAW. 

The Utility Flue Gas Desulfurization (FGD) Survey report, 
which is generated by a computerized data base management 
system, represents a survey of operational and planned domestic 
utility flue gas desulfurization (FGD) systems. It summarizes infor- 
mation contributed by the utility industry, system and equipment 
suppliers, system designers, research organizations, and regulatory 
agencies. The data cover system design, fuel characteristics, operat- 
ing history, and actual system performance. Also included is a unit- 
by-unit discussion of problems and solutions associated with the 
boilers, scrubbers, and FGD systems. The development status 
(operational, under construction, or in the planning stages), system 
supplier, process, waste disposal practice, and regulatory class are 
tabulated alphabetically by utility company. Simplified process flow 
diagrams of FGD systems, definitions, and a glossary of terms are 
attached to the report. Current data for domestic FGD systems 
show 144 systems in operation, 7 systems under construction, and 
52 systems planned. The current total FGD-controlled capacity in 
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the United States is 62,824 MW. This document (Volume 2, Part 1) 
provides design performance data for operating FGD systems ar- 
ranged alphabetically from Alabama Electric to Minnkota Power. 
A separate document (Volume 2, Part 2) provides this data for 
Monongahela Power thru West Texas Utilities. 
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53587 (BNL—52154) Cable insulation development: Su- 

perconducting power transmission system development: 
lied report for the period 1 October 1986--30 September 
1987. (Brookhaven National Lab., Upton, NY (USA)). May 
1988. Contract AC02-76CHO00016. 18p. NTIS, PC A03/MF 
A01. Order Number DE88016446/JAW. 

This report discusses developments in the following areas: 
superconducting power transmission systems; cable insulation using 
polymeric tapes; ambient cable insulation; and construction and 
electrical testing of cable R-903. 3 figs., 3 tabs. 


53588 (EPRI-EL—5918) Analysis and design of drilled 
shaft foundations socketed into rock: Final report. Carter, 
J.P.; Kulhawy, F.H. (Electric Power Research Inst., Palo 
Alto, CA (USA); Cornell Univ., Ithaca, NY (USA). Geo- 
technial Engineering Group). Aug 1988. 176p. Research Re- 
ports Center, Box 50490, Palo Alto, CA 94303. Order 
Number T1I88015957/JAW. 

A comprehensive investigation has been made of the behav- 
ior of drilled shaft foundations socketed into rock. Methods of anal- 
ysis have been presented to predict the ultimate capacity and the 
load- displacement behavior under axial load (compression or 
uplift), lateral load or moment, and torsion. Simple approximate 
models have been developed which allow closed form predictions 
for all of these loading modes. The models for axial loading have 
been used in the interpretation of 25 load tests from the literature to 
deduce the likely range of design parameters. Only two load tests 
were available for lateral load analysis, and no torsional load tests 
were available. More data are needed from these loadings modes 
for model verification. A detailed design example also is included 
to illustrate the use of the design equations presented. 98 refs., 92 
figs., 6 tabs. 


53589 (EPRI-EL—5967) Voltage stability and security 
assessment: Final report. Schlueter, R.A.; Costi, A.G.; Se- 
kerke, J.E.; Forgey, H.L. (Electric Power Research Inst., 
Palo Alto, CA (USA); Michigan State Univ., East Lansing 
(USA). Div. of Engineering Research). Aug 1988. 309p. 
Unlimited audience, publicly available. Research Reports 
Center, Box 50490, Palo Alto, CA 94303. Order Number 
T1I88016199/JAW. 

A theoretical foundation was developed for modeling, ana- 
lyzing, and testing a system for voltage collapse. Real power-reac- 
tive power (PQ) and real power-voltage (PV) controlability of the 
transient stability model is defined at any time step along the tran- 
sient trajectory or at an equilibrium point. Tests for PQ and PV 
controlability were developed and {und string} proven to encom- 
pass every known test for voltage stability based on: (a) multiple 
loadflow/transient stability methods (that assess whether multiple 
solutions exist, whether the simulation will converge, and the speed 
of convergence of Newton Raphson based solution mehtods; (b) 
linearized dynamic mehtods that establish tests that insure tap 
changer, switchable shunt capacitor, static var compensator, and 
excitation voltage controls are stable; (c) nonlinear dynamic method 
tests that attempt to establish a region of stability where the tran- 
sient stability model is voltage stable; and (d) loadflow sensitivity 
methods that attempt to establish sensitivity matrix. A method for 
determining the buses, which are vulnerable to voltage collapse for 
a contingency, was developed that does not require a loadflow or 
transient stability simulation of the contingency. The controlability 
and strong controlability tests are applied to a 30 bus New England 
system model. The results confirm the theory and show that the 
controlability tests that include real power/voltage and reactive 
power/phase coupling are more accurated and sensitive than de- 
coupled model controlability tests when the system approaches 
voltage collapse. 60 refs., 107 tabs., 14 figs. 
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53590 (LA-UR—88-2720) High temperature superconduc- 
tors for power transmission application. Edeskuty, F.J.; 
Stewart, W.F.; Williamson, K.D.; Trocki, L.K. (Los 
Alamos National Lab., NM (USA)). 1988. Contract W- 
7405-ENG-36. 1lp. (CONF-880937—2). NTIS, PC A03/ 
MF AO1. Order Number DE88016232/JAW. 

From Conference on electrical applications of superconduc- 
tivity; Orlando, FL, USA (21 Sep 1988). 

The advent of high temperature superconductors has stimu- 
lated interest in their utilization in electric power utility applica- 
tions. A study of their impact upon power transmission and genera- 
tion was sponsored by the Electric Power Research Institute. The 
investigation of the use of a high temperature superconductor in a 
superconducting power transmission line is reported here. The re- 
sults of this investigation show that the use of a high temperature 
superconductor to replace a low temperature superconductor in a 
superconducting power transmission line results in a significant cost 
saving. 9 refs., 1 tab. 


53591 (PB—88-226501/XAB) XLPE- and PE-insulated 
cables in the Netherlands. Boone, W.; Geurts, W.S.M.; 
Steennis, E.F.; Tempelaar, H.G. (Keuring van Electrotech- 
nische Materialen N.V., Arnhem (Netherlands)). 1987. 19p. 
NTIS, PC E03/MF A011. 

Pub. in Kena Scientific and Technical Reports, Vol. 5, No. 
3, 57-71(1987). See also PB—88-150834 and PB—88-226535. 

The report gives a historical, technical, and economical 
survey of the aspects related to extruded cables for both medium 
and high voltages in The Netherlands. It was found that there is 
hardly any or no insulation degradation when the extruded insula- 
tion of a cable is aged under dry conditions. The use of extrahigh- 
voltage systems, which are generally protected against the ingress 
of water has the development of accessories as a limiting factor. 
Under wet aging conditions water treeing can influence the cable 
insulation and result in service failures. The mechanisms of initi- 
ation and growth of these trees were the object of special attention. 
Some appropriate test methods are reviewed and possible solutions 
for the problem are discussed. It was concluded that the extruded 
cable can certainly be expected to replace the conventional paper 
cable although replacement will be a rather slow process at certain 
voltage levels. 
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53592 (INIS-mf—11804) 5. symposium on nuclear reactor 
remote monitoring. (Landesanstalt fuer Umweltschutz 
Baden-Wuerttemberg, Karlsruhe (Germany, F.R.)). 1987. 
183p. (In German). (CONF-8705328—). NTIS (US Sales 
Only), PC A0O9/MF AOl. Order Number DE88754838/ 
JAW. 

From 5. symposium on nuclear reactor remote monitoring; 
Karlsruhe, F.R. Germany (4 May 1987). 

17 papers deal with the data-technological concept and 
mode of operation of nuclear-reactor remote-monitoring (RM) sys- 
tems from the perspectives of users in Baden-Wurttemberg, Sles- 
wig-Holstein, Bavaria and Belgium, with the requirements on meas- 
uring devices and equipment in NRM systems, computer-controlled 
evaluation and processing of measured data, in particular the 
LASAT and OLDES systems. 


53593 (INIS-mf—11804, pp 1-11) Further extension of 
the nuclear-reactor remote monitoring system of Baden-Wurt- 
temberg. Schmidt, K. (Ministerium fuer Ernaehrung, Land- 
wirtschaft, Umwelt und Forsten des Landes Baden-Wuert- 
temberg, Stuttgart (Germany, F.R.)). 1987. (In German). 
NTIS (US Sales Only), PC A09/MF A0O1. Order Number 
DE88754838/JAW. (CONF-8705328—). 

From 5. symposium on nuclear reactor remote monitoring; 
Karlsruhe, F.R. Germany (4 May 1987). 

The nuclear plant Neckarwestheim Block II will be connect- 
ed to the RM system before nuclear commissioning. The number of 
remote-monitored measuring devices is to be enhanced in terms of 
Operating parameters compared with the other NPPs in Baden- 
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Wurttemberg; this will allow more intensive supervision with the 
NRM system in cases of off-normal operation in particular. The 
prerequisites to be met for an integration of the Karlsruhe Nuclear 
Research Centre and the Karlsruhe reprocessing plant with the 
remote monitoring network are being examined. Computer capacity 
will be enhanced and access from external terminals will be im- 
proved. 


53594 (INIS-mf—11804, pp 12-20) New measurement 
network centre for nuclear-reactor remote monitoring in Ba- 
varia. Starke, H. (Bayerisches Landesamt fuer Umwelts- 
chutz, Muenchen (Germany, F.R.)). 1987. (In German). 
NTIS (US Sales Only), PC A09/MF A0O1. Order Number 
DE88754838/JAW. (CONF-8705328—). 

From 5. symposium on nuclear reactor remote monitoring; 
Karlsruhe, F.R. eae, om May 1987). 

The Bayerisches desamt fuer Umweltschutz (LFU) (Ba- 
varian State Agency for the Protection of the Environment) has 
been operating the nuclear-reactor remote monitoring (RM) system 
since 1978. Both the hardware (PDP 11/70 with 128 kW core 
memory and 20 MB disk memory) and the software have been fall- 
ing short of the requirements to be met for additional economic re- 
alizations. The lack of system reliability and the high maintenance 
fees for the obsolescent hardware, too, enforced the renewal of the 
RM centre. After request for tenders, the LfU placed orders with 
the companies Tandem and Informations- und Prozesssysteme 
GmbH (IPS). A new RM centre was built featuring completely 
new hardware and software from June 1985 to December 1986. 


53595 (INIS-mf—11804, pp 21-25) RM-system operating 
manual for the RM network centre Sleswig-Holstein - a nec- 
essary tool to ensure safe 24 h operation of the measuring 
network in a computer centre. Bludau, F. (Datenzentrale 
Schleswig-Holstein, Kiel (Germany, F.R.)). 1987. (In 
German). NTIS (US Sales Only), PC A09/MF A0O1. Order 
Number DE88754838/JAW. (CONF-8705328—). 

From 5. symposium on nuclear reactor remote monitoring; 
Karlsruhe, F.R. Germany (4 May 1987). 

The RM-Sleswig-Holstein operating manual is subdivided 
into the chapters: hardware/configuration; start-up and shut-down 
of the system; working activities performed at regular intervals; re- 
ports; actions in off-normal operation; data communications failures; 
special actions; telephone directory. The manual is headed by a 
table of contents and a comprehensive lay-out display to facilitate 
referencing of individual chapters. 


53596 (INIS-mf—11804, pp 26-37) Nuclear-reactor 
remote-monitoring systems - concepts and implementations. 
Rudolf, A. (Dornier System G.m.b.H., Friedrichshafen 
(Germany, F.R.)). 1987. (In German). NTIS (US Sales 
Only), PC A09/MF AOl. Order Number DE88754838/ 
JAW. (CONF-8705328—). 

From 5. symposium on nuclear reactor remote monitoring; 
Karlsruhe, F.R. Germany (4 May 1987). 

The paper presents general concepts and some examples of 
implemented nuclear-reactor remote-monitoring (RM) systems. 
Some functions and tasks of RM systems are demonstrated and 
three concepts are described in detail and assessed globally. Three 
examples of implemented RM systems are discussed using the 
Baden-Wurttemberg RM system for a description in greater detail. 


A brief prognosis of the future development of RM systems is 
made. 


53597 (INIS-mf—11804, pp 150-158) Experience gained 
in nuclear supervision using the nuclear-reactor remote moni- 
toring system in Baden-Wurttemberg. Schmidt, K. (Minister- 
ium fuer Ernaehrung, Landwirtschaft, Umwelt und Forsten 
des Landes Baden-Wuerttemberg, Stuttgart (Germany, 
F.R.)). 1987. (In German). NTIS (US Sales Only), PC A09/ 
MF AOl. Order Number DE88754838/JAW. (CONF- 
8705328—). 

From 5. symposium on nuclear reactor remote monitoring; 
Karlsruhe, F.R. Germany (4 May 1987). 

The nuclear-reactor remote-monitoring system is an instru- 
ment of supervisory authority over nuclear facilities according to 
sec. 19 of the Atomic Energy Act. The supervisory authority per- 
forms measurements in the NPP by means of telemetry; in this way, 
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the operating organization fulfills its legal obligation of informing 
the supervisory authority in an automated way in cases of off- 
normal operation. 


53598 (INIS-SU—10, pp 77-80) On the urgent problems 
of NPP dynamics. Mitenkov, F.M. 1987. (In Russian). NTIS 
(US Sales Only), PC A0O5/MF AOl. Order Number 
DE88780094/JAW. 

Voprosy Atomnoj Nauki i Tekhniki.; (no. 2). 

In Physics and technology of nuclear reactors. 

It is urgent necessity to standardize the modern level of NPP 
dynamics investigation, to develop documents regulating dynamic 
investigations in NPP design and operation because the existing 
level provides no necessary systematic volume in problem charac- 
ter, investigation methods and scope. The problems on develop- 
ment concrete methods and recommendations for engineering prac- 
tice on providing and increasing NPP stability especially under 
conditions of coolant natural circulation, on optimization of control 
algorithms, on estimation of characteristics of flux dynamic interac- 
tion with structure components, are discussed. The unique direction 
of the problems considered is emphasized. It contains systematiza- 
tion and development of engineering methods of dynamic problem 
solutions for NPP design. 
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REFER ALSO TO CITATION(S) 53136, 53355, 53801, 53855, 53856, 53864, 
53865, 53866, 53874, 53877, 53881, 53890, 53908, 53910, 53911, 53913, 53915, 
53917, 53920, 53921, 53922, 53924, 53926, 53928, 53930, 53934, 53935, 53944, 
53948, 53950, 53952, 53955, 53958, 53960, 53963, 53964, 53965, 53971, 53973, 
53984, 53985, 53986, 53988, 53992, 54311, 55195, 55202 


53599 (CONF-880911—7) A study of out-of-phase power 
instabilities in boiling water reactors. March-Leuba, J.; Bla- 
keman, E.D. (Oak Ridge National Lab., TN (USA)). 20 Jun 
1988. Contract AC05-840R21400. 10p. NTIS, PC A02/MF 
A01; 1; GPO Dep. Order Number DE88013836/JAW. 

From International reactor physics conference; Jackson 
Hole, WY, USA (18 Sep 1988). 

is paper presents a study of the stability of subcritical neu- 

tronic modes in boiling water reactors that can result in out-of- 
phase power oscillations. A mechanism has been identified for this 
type of oscillation, and LAPUR code has been modified to account 
for it. Numerical results show that there is a region in the power- 
flow operating map where an out-or-phase stability mode is likely 
even if the core-wide mode is stable. 4 refs., 7 figs. 


53600 (CONF-881011—2) The LEPRICON [Least- 
Squares Electric Power Research Institute Consolidation] 
code system: Consolidation of transport analytical and unfold- 
ing procedures in LWR [Light Water Reactor] pressure 
vessel dosimetry. Maerker, R.E. (Oak Ridge National Lab., 
TN (USA)). 1988. Contract AC05-840R21400. Sp. NTIS, 
PC A02/MF A0O1. Order Number DE88011403/JAW. 

From Joint meeting of the European Nuclear Society and 
the American Nuclear Society; Washington, DC, USA (30 Oct 
1988). 

: The LEPRICON (for Least-Square Electric Power Re- 
search Institute Consolidation program) code system has been de- 
veloped over the past ten years to provide a complete analysis of 
Light Water Reactor (LWR) pressure vessel dosimetry. The system 
incorporated nine modules. All but one of the modules treat various 
aspects of neutron transport from the core through the reactor in- 
ternals to dosimetry locations in the downcomer and/or reactor 
cavity regions and to critical fluence locations in the pressure 
vessel. The LEPRICON adjustment module, on the other hand, 
performs a state-of-the-art least-squares analysis of the results from 
the transport modules, a procedure often referred as spectral un- 
folding or the combining of integral and differential data. In terms 
of development, the adjustment module alone required about 70 
percent of the total effort, for reasons that soon will become appar- 
ent. The results from the LEPRICON system thus represent prior 
and adjusted fluences in each of 38 groups from 0.1 to 20 MeV, 
along with their corresponding standard deviations, at critical loca- 
tions on the pressure vessel. 7 refs., 1 fig. 
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53601 (EGG-M—31687) Aging evaluation of electrical 
circuits using the ECCAD [Electrical Circuit Characteriza- 
tion and Diagnostic] system. Edson, J.L. (EG and G Idaho, 
Inc., Idaho Falls (USA)). 1988. Contract AC07-761D01570. 
8p. (CONF- -880748—11). NTIS, PC A02/MF A0Ol; 1; GPO 
Dep. Order Number DE88015140/JAW. 

From American Nuclear Society topical meeting on nuclear 
power plant life extension; Snowbird, UT, USA (31 Jul 1988). 

As a part of the Nuclear Regulatory Commission Nuclear 
Plant Aging Research Program, an aging assessment of electrical 
circuits was conducted at the Shippingport Atomic Power Station 
Decommissioning Project. The objective of this work was to evalu- 
ate the effectiveness of the Electrical Circuit Characterization and 
Diagnostic (ECCAD) system in identifying circuit conditions, to 
determine the present condition of selected electrical circuits, and 
correlate the results with aging effects. To accomplish this task, a 
series of electrical tests was performed on each circuit using the 
ECCAD system, which is composed of commercially available 
electronic test equipment under computer control. Test results indi- 
cate that the ECCAD system is effective in detecting and identify- 
ing aging and service wear in selected electrical circuits. The major 
area of degradation in the circuits tested was at the termination/ 


connection points, whereas the cables were in generally good con- 
dition. 


53602 (EPRI-NP—4498-Vol.10) The Reactor Analysis 
Support Package (RASP): Volume 10, Guidelines for develop- 
ing a reload licensing capability:Final report. Diamond, D.J. 
(Electric Power Research Inst., Palo Alto, CA (USA); Dia- 
mond (David J.), Upton, NY (USA)). Aug 1988. 129p. Re- 
search Reports Center, Box 50490, Palo Alto, CA 94303. 
Order Number T188016700/JAW. 

The EPRI Reactor Analysis Support Package (RASP) con- 
sists of computer codes and socumentation for calculating core per- 
formance and plant transients. This report was written to help a 
utility to use these tools properly for reload design and safety eval- 
uations. The emphasis is on the steps that the utility can take to de- 
velop a methodology that is approved by the Nuclear Regulatory 
Commission for reload licensing submittals. The report treats both 
the planning and the implementation of this type of calculational 
capability. With regard to planning, there is discussion defining ob- 
jectives, resource requirements, organization and scheduling. In 
order to help the engineering staff implement the plan there is dis- 
cussion of the development of a methodology for event analysis, 
qualification of the methods, and the writing of design control pro- 
cedures and topical reports. The experience of utilities, and espe- 
cially of GPU Nuclear Corporation (GPUN), in developing a 
reload licensing capability is cited throughout the report and ex- 
tracts from GPUN design control procedures are included in the 
appendices. 16 refs., 23 figs., 9 tabs. 


53603 (IWGFPT—29) Underwater inspection, repair and 
reconstitution of water reactor fuel: Proceedings. (Interna- 
tional Atomic Energy Agency, Vienna (Austria)). Jun 1988. 
155p. (CONF-8711221—). NTIS (US Sales Only), PC A08. 
Order Number DE88017107/JAW. 

From International Atomic Energy Agency technical com- 
mittee meeting on underwater inspection, repair and reconstitution 
of water reactor fuel; Paris, France (3 Nov 1987). 

All the participants including utilities, fuel vendors and man- 
ufacturers, research and development and other specialists, agreed 
on the necessity to have available the appropriate inspection de- 
vices and methods for on-site fuel control and failure diagnostic. 
This document discusses Inspection Diagnostics, Repair and Recon- 
struction Techniques, and Power Plant Experience. The individual 
papers have been cataloged separately. 


53604 (NUREG/CR—4857) CADET: A decision support 
system for light water reactor safety. Nicolosi, S.L.; Hesse, 
D.J. (Nuclear Regulatory Commission, Washington, DC 
(USA)). Sep 1988. 152p. (BMI—2146). NTIS, PC A08/MF 
A01 - GPO. Order Number TI88017186/JAW. 

CADET (Computer Aided DEcision Tool) is a decision sup- 
port system for light water reactor safety which is designed for use 
on personal computers. As a decision support system, it provides a 
user-friendly data base program complemented with several compu- 


tational capabilities. The data base component of the’ program pro- 
vides users with pertinent data from a variety of sources. The com- 
putational portion of the program provides measures of conse- 
quence and risk, and a means for performing "what if’ analyses 
with selected elements of the data base. Predictive capabilities in- 
corporated into the present version of CADET include effects of 
time of containment failure, effects of containment leak rate, and in- 
fluences of filtered venting on the outcome of accident sequences. 


53605 Experience gained from engineering, construction, 
and maintenance of nuclear power plants in the Federal Re- 
public of Germany. Eckert, G.; Huempfner, P. Transactions 
of the American Nuclear Society; 56: 21-22(1988). (CONF- 
880422—). 

From Topical meeting on engineering for nuclear plant op- 
eration and maintenance; Myrtle Beach, SC, USA (17 Apr 1988). 

From the very beginning of nuclear power engineering in 
the Federal Republic of Germany (FRG), the main objective was 
to achieve a high degree of reliability for all safety systems, the nu- 
clear steam supply systems, and the balance of plant. Major meas- 
ures of a general nature included the following: (1) provision of the 
same redundancy for all parts of systems related to safety or avail- 
ability; (2) introduction of appropriate quality assurance programs 
for design, development, manufacture, erection, testing, operation, 
and maintenance; and (3) optimization of design, not with the aim 
of reducing plant costs but in order to improve operation and 
safety. A few examples are provided of improvements that 
Kraftwerk Union AG, as a supplier of turnkey nuclear power 
plants, has incorporated in its plants over the past years. 


53606 BWR owner group's role in the nuclear industry. 
Janecek, R.F.; Grace, D.N.; Stark, S.J. Transactions of the 
American Nuclear Society; 56: 40(1988). (CONF-880422—). 

From Topical meeting on engineering for nuclear plant op- 
eration and maintenance; Myrtle Beach, SC, USA (17 Apr 1988). 

The boiling water reactor owner’s group (BWROG) is a 
forum in which all 24 domestic utilities that operate BWRs work 
together to address issues of mutual interest. Formed in 1979 fol- 
lowing the Three Mile Island Unit 2 (TMI-2) accident to address 
regulatory issues and lessons learned, the group has evolved to re- 
spond to the changing needs of the BWR utilities and the shifting 
environment of the nuclear industry. Most recently in 1987 and 
1988, as the goals of the new Nuclear Management and Resources 
Council (NUMARC) are established, the BWROG is being request- 
ed to act as a technical arm of NUMARC for BWR issues. This 
paper describes these recent developments in the BWROG'’s role in 
the nuclear industry. 


53607 EPRI perspective of owner groups. Dau, G.J. 
Transactions of the American Nuclear Society; 56: 43- 
44(1988). (CONF-880422—). 

From Topical meeting on engineering for nuclear plant op- 
eration and maintenance; Myrtle Beach, SC, USA (17 Apr 1988). 

A survey was conducted to evaluate the utilities’ perspective 
of the success of efforts of the Electric Power Research Institute 
(EPRI) and owner groups for the development and implementation 
of advanced technology. The source of the advanced technology 
was the result of a joint effort between EPRI and two utility owner 
groups. The former performs generic research and development (R 
& D) on behalf of its members drawn from the US electric utility 
industry. Owner groups are short-term associations of a group of 
utilities, all confronted with the same problem. Management impli- 
cations for both EPRI and the utilities are drawn from the results 
and are summarized. They include recognition that EPRI's reputa- 
tion for objectivity is an important asset that must be protected. 
Other implications include assessments of the merits and options for 
building better utility/NRC relations and strengthening the utility/ 
EPRI relationship. Addressing the implications does not hinge on 
any major new development. Rather, it depends on EPRI and utili- 
ty management making the commitment to support efforts to in- 
crease the intensity of communication on the baseline program. The 
resources needed are mainly provision of adequate staff time and 
attendant travel expenses. 
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53608 Aging research program at the LaCrosse Nuclear 
Power Plant. Goller, K.R.; Sideris, T. Transactions of the 
American Nuclear Society; 56: 48-49(1988). (CONF-880422— 
a 


From Topical meeting on engineering for nuclear plant op- 
eration and maintenance; Myrtle Beach, SC, USA (17 Apr 1988). 

An aging research program (ARP) is being conducted at the 
LaCrosse boiling water reactor (LACBWR) nuclear power plant. 
In the spring of 1987, Dairyland Power Cooperative, the owner/ 
licensee of the LACBWR plant, announced that it was permanently 
shutting down this plant and intended to decommission it. Shortly 
thereafter, Dairyland entered into an agreement with DiBenedetto 
Associates to be the exclusive agent and manager of the ARP. 
Wyle Laboratories is the primary supporting contractor to DBA in 
this effort. The primary objective of the ARP is to identify and 
characterize the time-dependent environmental and operationally 
induced degradation of components, systems, and structures and the 
way that it could limit useful life or could result in loss of function 
or impairment of safety. Results from this program will improve 
the predictability of aging effects on nuclear and fossil fuel power 
plants. The ARP has been designed and is being conducted to be 


compatible and integrated with Dairyland’s plans to decommission 
the LACBWR plant. 


53609 Hydrogen water chemistry in boiling water reac- 
tors. Cowan, R.L.; Kass, J.N.; Ruiz, C.P.; Tucker, R.P.; 
Wong, T.L. (General Electric Co., San Jose, CA (USA)). 
Transactions of the American Nuclear Society; 56: 63- 
64(1988). (CONF-880422—). 

From Topical meeting on engineering for nuclear plant op- 
eration and maintenance; Myrtle Beach, SC, USA (17 Apr 1988). 

Hydrogen water chemistry (HWC) has been determined as a 
viable method for reducing the dissolved oxygen concentration in 
boiling water reactors. The reduction of dissolved oxygen concen- 
trations decreases the susceptibility of austenitic stainless steel to in- 
tergranular stress corrosion cracking (IGSCC), as demonstrated by 
monitoring the electrochemical potential (ECP) and by constant ex- 
tension rate tests during short-term HWC minitests performed at 
several reactors. Additionally, HWC has been conducted for two 
fuel cycles at Dresden-2, which demonstrates the viability of the 


method under sustained operation. The findings to date are dis- 
cussed. 


53610 Computer-based performance monitoring. Hewlett, 
L.P.; Dao, T.V.; Scott, K.A. Transactions of the American 
Nuclear Society; 56: 67(1988). (CONF-880422—). 

From Topical meeting on engineering for nuclear plant op- 
eration and maintenance; Myrtle Beach, SC, USA (17 Apr 1988). 

At most nuclear generating plants, major power production 
equipment is tested at regular intervals - usually on a periodic basis 
as recommended by vendors. Some of the disadvantages of such a 
testing program are the need for significant investments in person- 
nel, and test equipment, and additional radiation exposure to work- 
ers. Also, traditional testing does not adequately fill the need for 
frequent performance monitoring and its associated quick detection 
of slight degradations, which often occur before major problems 
arise. An on-line monitoring system complete with data storage for 
trending is an ideal tool to achieve the above purpose. Although 
such systems exist, they require large amounts of capital and some 
sort of plant modification to integrate the system with the plant's 
existing process computer. At the Brunswick plant, a similar system 
has been developed with a minimal investment, using only a per- 
sonal computer (PC) combined with spread sheet and communica- 
tions software. A spread sheet was chosen in lieu of a data-base 
manager-in order to take advantage of several built-in statistical 
analysis and plotting functions. A communications package is 
needed to automate the data collection process. The final product 
of this system is a spread sheet file in which each column contains a 
related set of data values. Historical data, in a ready-to-be-used 
form, can be maintained with minimum effort on a diskette or hard 


disk drive. This is a two-step process for which a brief description 
is provided. 
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53611 Guardian scram avoidance software for an IBM 
PC. Larson, C.L.; Delvin, S.A.; Murray, R.F. (General 
Electric Co., San Jose, CA (USA)). Transactions of the 
American Nuclear Society; 56: 71-72(1988). (CONF-880422— 


From Topical meeting on engineering for nuclear plant op- 
eration and maintenance; Myrtle Beach, SC, USA (17 Apr 1988). 

Among the significant factors contributing to the loss of 
plant capacity factor at nuclear power plants are unnecessary or in- 
advertent reactor scrams. The Guardian software program was de- 
veloped to help plant personnel plan and carry out multiple mainte- 
nance and surveillance tasks during plant operation without causing 
scrams. It is also designed to aid system engineers and designers in 
understanding the strengths and weaknesses of their systems. 
Guardian software develops and maintains a list of the plant's 
single-failure points, or singletons, those components or operations 
whose failure or abnormal operating state could, as a single event, 
result in reactor scram. It also provides a list of doubletons or com- 
binations of two components, which, if both failed or were placed 
in abnormal states, would cause scram. By monitoring the number 
and condition of components identified as singletons and doubletons 
by the Guardian program, plant personnel can enhance their 
chances of avoiding unnecessary reactor scrams, thereby improving 
plant performance. The improved performance yields important 
economic benefits because inadvertent scrams demand costly re- 
placement power on very short notice, place unnecessary duty 
cycles on equipment, and disrupt planned work schedules. 


53612 Decontamination of BWR fuel bundles. Ocken, H. 
Transactions of the American Nuclear Society; 56: 76- 
77(1988). (CONF-880422—). 

From Topical meeting on engineering for nuclear plant op- 
eration and maintenance; Myrtle Beach, SC, USA (17 Apr 1988). 

Decontamination of individual systems in operating reactors, 
such as recirculation piping in boiling water reactors (BWRs) and 
steam generators in pressurized water reactors, is becoming an ac- 
cepted technique to reduce radiation fields and occupational radi- 
ation exposure. Because a significant inventory of radioactivity re- 
sides on the reactor core, a longer term goal is to effect full plant 
decontamination with the fuel in place. Full plant decontamination 
has proved effective in CANDU and steam-generating heavy water 
reactor plants, but only recently have US plants begun-to consider 
seriously the merits of such an approach. Clearly, a first step is to 
show that exposure to commercial decontamination solvents of 
highly irradiated core components will not induce any adverse ef- 
fects. This paper describes a study of the application of the LOMI 
and CANDECON solvents to three-cycle discharged fuel bundles 
from the Quad Cities-2 BWR. Highly irradiated stainless steel speci- 
mens cut from a section of a LaCrosse BWR control blade also 
were decontaminated at the same time as the fuel bundles. CAN- 
DECON was selected as being representative of dilute chelant 
process and LOMI as representative of more strongly reducing 
processes. Both processes were preceded by the application of an 
oxidizing alkaline permanganate (AP) oxidizing step to help dis- 
solve chromium. 


53613 Northeast utilities’ chemical decontamination expe- 
rience. Maxson, C.D.; Thomas, R.C. Transactions of the 
American Nuclear Society; 56: 77(1988). (CONF-880422—). 

From Topical meeting on engineering for nuclear plant op- 
eration and maintenance; Myrtle Beach, SC, USA (17 Apr 1988). 

Northeast Utilities has performed six primary-system chemi- 
cal decontaminations within the past 5 yr. These chemical applica- 
tions represent a broad cross section of the chemical decontamina- 
tion applications available to the industry today. This paper summa- 
rizes the results, benefits, and experiences obtained from the six ap- 
plications in a manner in which comparisons and conclusions can 
be drawn to facilitate the selection of future chemical decontamina- 
tion applications. 


53614 Quality assurance tracking and trending system 
(QATTS). Anderson, W.J. Transactions of the American Nu- 
clear Society; 55: 498-500(1987). (CONF-8711195—). 

From American Nuclear Society winter meeting; Los Ange- 
les, CA, USA (15 Nov 1987). 
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In 1984, The Philadelphia Electric Company (PECo) Quality 
Assurance (QA) Division recognized a need to modify the existing 
quality finding tracking program to generate a nuclear trending 
program that could detect trends of PECo-initiated findings that 
were not detectable to a day-to-day observer. Before 1984, each 
quality organization in PECo had a separate tracking system. An 
adequate quality trending program demanded that all findings be 
tracked in a common data base. The Quality Assurance Tracking 
and Trending System (QATTS) is divided into two parts, an on- 
line subsystem that provides access to QATTS data via corporate 
computer data screens and a reports and graphics subsystem that 
connects commercially available reports and graphic software com- 
puter packages to the QATTS data base. The QATTS can be ac- 
cessed from any terminal connected to the main frame computer at 
PECo headquarters. The paper discusses the tracking system, 
report generation, responsible organization commitment tracking 
system (ROCT), and trending program. 


53615 BWR performance for longevity. Stancavage, P.P. 
(General Electric Co., San Jose, CA (USA)). Transactions of 
the so Nuclear Society; 55: 510-512(1987). (CONF- 
8711195—). 

From American Nuclear Society winter meeting; Los Ange- 
les, CA, USA (15 Nov 1987). 

Good performance is essential for boiling water reactor 
(BWR) plant life extension (PLEX). Economic evaluations show 
that the benefits attributable to extended service of a typical BWR 
depend on maintaining a high capacity factor. Plant reliability as 
measured by forced outage rate must also be managed to recover 
the investments made for longevity. In addition to economic fac- 
tors, technical evaluations suggest that sustained high availability is 
a reliable indicator of sound equipment and operating procedures, 
both necessary elements for long BWR life. Many performance im- 
provements that are made to reach short- or medium-term goals 
also enhance longevity. Examples include hydrogen water chemis- 
try to avoid stress corrosion cracking (SCC), predictive mainte- 
nance, enhanced feedwater control, and scram reductions. From a 
regulatory perspective, the good performance of a BWR usually 
implies a high safety margin. This paper illustrated the relation be- 
tween performance and longevity for BWR plants in the economic, 
technical, and regulatory areas. 


53616 Study of water hammer due to a sudden steam 
bubble collapse using the characteristics method. Davis, F.J. 
Jr.; Hassan, Y.A. (Texas A & M Univ., College Station 
(USA)). Transactions of the American Nuclear Society; 55: 
561-563(1987). (CONF-8711195—). 

From American Nuclear Society winter meeting; Los Ange- 
les, CA, USA (15 Nov 1987). 

The water hammer phenomenon, due to a sudden collapsing 
of steam in a subcooled liquid, may affect the nuclear steam supply 
system in several adverse ways. The cumulative effects of steam 
condensation water hammer in steam generator feed lines can de- 
grade the steam generator integrity. This type of water hammer 
event also occurs in the surge tank of boiling water reactors. Water 
hammer may also play a limiting role in the reactor vessel pressure 
during the reflood stages of a loss-of-coolant accident. For these 
reasons, water hammer continues to be a major issue in the nuclear 
power industry. It is, therefore, very desirable to demonstrate accu- 
rate means of calculating the time-dependent pressure due to water 
hammer. This study presents a numerical program developed for 
estimating the time-dependent pressure response to steam bubble 
collapse. The method of characteristics (MOC) is utilized to deter- 
mine pressure propagation due to water hammer. 


53617 Sensitivity of BWR shutdown margin tests to local 
reactivity anomalies. Cokinos, D.M.; Carew, J.F. (Brookha- 
ven National Lab., Upton, NY (USA)). Transactions of the 
American Nuclear Society; 55: 602-603(1987). (CONF- 
8711195—). 

From American Nuclear Society winter meeting; Los Ange- 
les, CA, USA Nov 1987). 

Successful shutdown margin (SDM) demonstration is a re- 


quired procedure in the startup of a newly configured boiling water 
reactor (BWR) core. In its most reactive condition throughout a 
cycle, a BWR core must be capable of being made subcritical by a 
specified margin with the highest worth control rod fully with- 


drawn and all other rods at their fully inserted positions. Two dif- 
ferent methods are used to demonstrate SDM: (a) the adjacent-rod 
test and (b) the in-sequence test. In the adjacent-rod test, the 
strongest rod is fully withdrawn and an adjacent rod is withdrawn 
to reach criticality. In the in-sequence test, control rods spread 
throughout the core are withdrawn in a predetermined sequence of 
withdrawals. Larger than expected core k/sub eff/ values have 
been observed during the performance of BWR SDM tests. The 
purpose of the work summarized in this paper has been to investi- 
gated and quantify the sensitivity of both the adjacent-rod and in- 
sequence SDM tests to local reactivity anomalies. This was accom- 
plished by introducing reactivity perturbations at selected four- 
bundle cell locations and by evaluating their effect on core reactiv- 
ity in each of the two tests. 


53618 Stability tests in the Grand Gulf unit 1 boiling 
water reactor. March-Leuba, J.; Fry, D.N. (Oak Ridge Na- 
tional Lab., TN (USA)). Transactions of the American Nucle- 
ar Society; 55: 603-604(1987). (CONF-8711195—). 

From American Nuclear Society winter meeting; Los Ange- 
les, CA, USA (15 Nov 1987). 

This paper summarizes the results of a series of tests per- 
formed on January 31, 1987, to determine the stability of the 
second reload core in the Grand Gulf Unit 1 boiling water reactor 
(BWR). The subject of BWR stability is relevant for commercial 
BWR operation. Utilities are required to evaluate reactor stability 
for every reload core unless plant technical specifications provide 
for monitoring of neutron flux oscillations in the so-called limit- 
cycle detect and suppress region a* low flows. The parameter of 
merit for stability calculations or measurements is the asymptotic 
decay ratio (DR). The definition of asymptotic DR guarantees that 
as long as its value is < 1.0, the reactor is stable. The DR also 
yields a quantitative measure of relative stability: DRs below 0.5 
are considered very stable. A noise analysis technique was imple- 
mented in a portable computer system, which uses standard com- 
mercially available hardware, and was used to perform stability 
measurements on line. This technique has proven to be fairly accu- 
rate for high DRs, when the reactor is close to the stability thresh- 
old. For low DR conditions, however, the technique yields only 
reasonable accuracy. An attempt to quantify this accuracy has been 
made, and the resulting error bands are presented. 


53619 Stability evaluation of the Susquehanna Unit 2 re- 
actor containing 9 x 9 fuel. Nielsen, L.A.; Pruitt, D.W.; Ros- 
cioli, A.J. Transactions of the American Nuclear Society; 55: 
604-605(1987). (CONF-8711195—). 

From American Nuclear Society winter meeting; Los Ange- 
les, CA, USA (15 Nov 1987). 

Stability tests were performed in the fall of 1986 at the Sus- 
quehanna Unit 2 boiling water reactor (BWR) to determine the ef- 
fects that a full reload of Advanced Nuclear Fuels Corporation 
(ANF) 9 x 9 fuel has on core stability. Susquehanna Unit 2, which 
is operated by Pennsylvania Power and Light Company (PP & L), 
is the first BWR-4 with a rated power density of 48 kW/1 to oper- 
ate with a full reload of 9 x 9 fuel in the United States. The stabili- 
ty tests performed at the beginning of cycle 2 at Susquehanna Unit 
2 showed that the plant was very stable with a 42% reload of ANF 
9 x 9 fuel. Measured and calculated decay ratios are consistent and 
within the accuracy of the measured results. These tests have satis- 
fied the NRCs only unresolved licensing issue for the Susquehanna- 
2 cycle 2 9 x 9 reload. 


53620 Critical experiment on a flux-trap-type hafnium 
control blade for BWRs. Ueda, M.; Tanzawa, T.; Yoshioka, 
R. Transactions of the American Nuclear Society; 55: 616- 
617(1987). (CONF-8711195—). 

From American Nuclear Society winter meeting; Los Ange- 
les, CA, USA (15 Nov 1987). 

Boron carbide has been utilized as a neutron absorber in 
boiling water reactors (BWRs) and other types of reactors. It has a 
number of advantages, yet is not well suited for very high neutron 
exposure. An alternative long-lived control blade has therefore 
been sought. It is well known that hafnium may be best suited for 
this purpose, yet it has the disadvantage of heavy weight and low 
reactivity worth. This has been overcome by introducing a flux- 
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trap-type all-hafnium control blade for BWRs. The blades are now 
involved in licensing procedures in some Japanese BWR plants. 


53621 Advanced thermal hydraulics for training simulator 
enhancement. McMorran, P.D. Transactions of the American 
Nuclear Society; 55: 689-690(1987). (CONF-8711195—). 

From American Nuclear Society winter meeting; Los Ange- 
les, CA, USA (15 Nov 1987). 

The thermal-hydraulic models in a nuclear power plant op- 
erator training simulator model the dynamics of the reactor coolant 
system and the steam generators in a pressurized water reactor or 
the nuclear boiler and recirculation system in a boiling water reac- 
tor (BWR). Although the operator trainee has limited direct inter- 
action with these systems, they are the focal point of the simula- 
tion, because they are vital links in the power production process 
and because the auxiliary systems are coupled through them. The 
model described here retains the benefits of a physically based sim- 
ulation, while delivering real-time performance. The model uses a 
true momentum balance, allowing it to simulate any flow condition. 
A transient momentum equation is created for each flow path by 
adding the contributions of each flow path node. This equation is 
integrated implicitly in flow, giving an equation for the flow in 
terms of the new pressure drop. A volume balance is applied to 
each system component, at which the flow paths meet, leading to a 
matrix equation for the new component pressures. 


53622 Identification of two-phase flow regimes by time- 
series modeling. King, C.H.; Ouyang, M.S.; Pei, B.S. (Na- 
tional Tsing-Hua Univ. (Taiwan)). Transactions of the Ameri- 
can Nuclear Society; 55: 715-717(1987). (CONF-8711195—). 

From American Nuclear Society winter meeting; Los Ange- 
les, CA, USA (15 Nov ao 

The identification of two-phase flow patterns in pipes or 
ducts is important to the design and operation of thermal-hydraulic 
systems, especially in the nuclear reactor cores of boiling water re- 
actors or in the steam generators of pressurized water reactors. Ba- 
sically, two-phase flow shows some fluctuating characteristics even 
at steady-state conditions. These fluctuating characteristics can be 
analyzed by statistical methods for obtaining flow signatures. There 
have been a number of experimental studies conducted that are 
concerned with the statistical properties of void fraction or pressure 
pulsation in two-phase flow. In this study, the authors propose a 
new technique of identifying the patterns of air-water two-phase 
flow in a vertical pipe. This technique is based on analyzing the sta- 
tistic characteristics of the pressure signals of the test loop by time- 
series modeling. 


53623 Detection of air in sensing lines from standing 
wave frequencies. Schohl, G.A.; Vigander, S.; Kuzniak, 
W.C. (Tennessee Valley Authority, Norris (USA)). Transac- 
tions of the American Nuclear Society; 55: 720-721(1987). 
(CONF-8711195—). 

From American Nuclear Society winter meeting; Los Ange- 
les, CA, USA (15 Nov 1987). 

In the Tennessee Valley Authority's (TVA's) nuclear and 
fossil plants, liquid-filled sensing lines are used extensively to trans- 
mit pressure from various process lines to electronic pressure trans- 
mitters. Because air can affect pressure transmission, TVA’s engi- 
neering laboratory has been working to develop an instrument for 
detecting air in sensing lines. The presence of air can be detected 
by comparing measurements of the standing pressure wave frequen- 
cies for a sensing line with reference measurements taken when the 
line contains no air. Air in a sensing line shifts standing wave fre- 
quencies from their values with no air and can provide internal 
spring-like boundaries for surge oscillations. Standing pressure 
waves are elastic waves propagating through water in pipes. Char- 
acteristics to every piping system is an infinite number of natural, 
resonant frequencies at which standing waves can oscillate. Surge 
oscillation in sensing lines refers to harmonic oscillations of water 
columns acting as rigid masses. Both active and passive techniques 
have been tested. In either technique, air is indicated if standing 
wave frequencies are shifted relative to their values with no air or 
if a new surge oscillation frequency is detected. In both techniques, 
pressure fluctuations are measured with a hydrophone. Fourier 
transform techniques decompose the pressure signal into its various 
frequency components. The peaks in the frequency spectrum repre- 
sent the standing wave and surge oscillation frequencies. 
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53624 Impact of transient single-phase heat transfer mod- 
eling on predicted BWR fuel stability margins. Taleyarkhan, 
R.P.; McFarlane, A.F.; Podowski, M.Z.; Lahey, R.T. Jr. 
Transactions of the American Nuclear Society; 55: 7417- 
749(1987). (CONF-8711195—). 

From American Nuclear Society winter meeting; Los Ange- 
les, CA, USA (15 Nov 1987). 

Boiling flow instabilities must be considered in the design 
and analysis of many devices in energy production, e.g., boiling 
water nuclear reactors (BWRs). The most common thermal-hydrau- 
lic instability mechanism of interest to BWR operation in known as 
density-wave oscillations. An important aspect of analytically inves- 
tigating density-wave oscillations deals with heater wall dynamic 
modeling in the single- and two-phase regions, respectively. Some 
of those phenomena are described by empirical correlations which, 
rigorously speaking, apply only to the steady state. Their general- 
ization to transient conditions is inherently associated with a sub- 
stantial level of uncertainty. In particular, this paper refers to the 
heat transfer model between the heated wall and the coolant in a 
boiling channel. The results of this study indicate that commonly 
used models for single-phase dynamics can give highly nonconser- 
vative predictions of BWR fuel stability behavior. This arises par- 
tially out of using steady-state correlations for predicting complex 
transient behavior. This conclusion has significant implications for 
the proper evaluation of BWR stability behavior in particular, and 
transient analysis in general. It also underscores the importance of 
single-phase heat transfer modeling, and the need for well-designed 


experimental program for evaluating the transient heat transfer 
characteristics. 





53625 Wicking limits for porous deposits with chimneys. 
Pan, C.; Jones, B.G.; Machiels, A.J. Transactions of the 
American Nuclear Society; 55: 750-751(1987). (CONF- 
8711195—). 

From American Nuclear Society winter meeting; Los Ange- 
les, CA, USA (15 Nov 1987). 

The primary coolant system in light water reactors is sub- 
jected to corrosion on surfaces and to the deposition of corrosion 
products on surfaces. These conditions occur both in-core and out- 
of-core and inhibit the thermal transfer across the layers. The depo- 
sition of such crud layers on reactor fuel element surfaces is a rec- 
ognized problem that can affect performance and potentially limit 
the maximum power rating of the fuel. When boiling is present 
with such crud layers, wick boiling has been postulated to be the 
dominant mode of heat transfer, at least when it can be assumed 
that the structure of the deposit includes chimneys, i.e., large pore 
holes that penetrate deeply into the deposit and almost perpendicu- 
larly to the surface on which the deposit has formed. The wick 
boiling mechanism is explained. In this study, the wicking limit for 
porous deposits with chimneys is investigated. The major highlights 
gained from this study include: (1) the dryout heat flux for a heat- 
ing surface may be caused by the Helmholtz instability due to high- 
velocity gas jets or by the wicking limit. (2) The dryout heat flux 
based on the wicking limit decreases very rapidly with decreasing 
porosity, with decreasing size of particles in the porous layer, and 
with increasing crud thickness. (3) Physically, it is expected that the 
chimney population would increase with increasing heat flux. Using 
a power law relation between heat flux and chimney population 
density, much lower wicking limits or thinner deposits are predict- 
ed. 


53626 Application of the APRIL computer code to the 
analysis of BWR core meltdown accidents. Kim, S.H.; Po- 
dowski, M.Z.; Lahey, R.T. Jr. Transactions of the American 
Nuclear Society; 55: 753-755(1987). (CONF-8711195—). 

From American Nuclear Society winter meeting; Los Ange- 
les, CA, USA (15 Nov 1987). 

The APRIL code is a new computer code for the thermal- 
hydraulic analysis of severe accident sequences in boiling water re- 
actors (BWRs), developed at Rensselaer Polytechnic Institute under 
the joint sponsorship of Empire State Electric Energy Research 
Corporation and Oak Ridge National Laboratory. The models de- 
veloped for APRIL cover a broad spectrum of phenomena, includ- 
ing both the in-vessel and out-of-vessel thermal hydraulics. In par- 
ticular, the modeling of heatup, degradation, and melting of indi- 
vidual BWR core materials and structures (fuel, cladding, canisters, 
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and cruciform control rods) is based on an improved version of the 
model used in MELRPI. While the results of calculations for slow 
transients are almost independent of the core nodalization scheme, 
fast transients can be significantly affected by the node size. In par- 
ticular, the above applies to zinc oxidation and hydrogen produc- 
tion. 


53627 Review and assessment of recent water-hammer oc- 
currences, Leeds, E.J.; Lam, P. Transactions of the American 
Nuclear Society; 55: 731-733(1987). (CONF-8711195—). 

From American Nuclear Society winter meeting; Los Ange- 
les, CA, USA (15 Nov 1987). 

Potential safety concerns associated with water-hammer oc- 
currences in operating nuclear power plants are primarily related to 
the frequency and severity of the water-hammer occurrences, the 
level of damage incurred due to hydraulic loads, and the safety 
function of the system involved. These safety concerns were evalu- 
ated by the US Nuclear Regulatory Commission (NRC) in the 
course of resolving Unresolved Safety Issue (USI) A-I, Water 
Hammer. Since the resolution of USI A-1, an additional 40 water- 
hammer events have been reported (from 1981 through 1985). This 
study was initiated by the Office for Analysis and Evaluation of 
Operational Data to evaluate these recently reported water-hammer 
events to assess the underlying causes and adequacy of the correc- 
tive actions taken to prevent recurrence. The data compiled in this 
study show that 18 of the reported water-hammer events occurred 
at boiling water reactors (BWRs) and 22 of the events occurred at 
pressurized water reactors (PWRs). The results indicate that the 
BWR systems most susceptible to water hammers continue to be 
the residual heat removal (RHR) and high-pressure coolant injec- 
tion systems. Flow into voided (or partially voided) lines and 
steam-water entrainment continue to be the most frequently cited 
underlying causes for BWR water-hammer events. The results 
show that the PWR systems most susceptible to water hammer are 
the feedwater system and the steam generators. 


53628 Water-hammer prevention, mitigation, and accom- 
modation: a perspective. Kim, J.H. Transactions of the Ameri- 
can Nuclear Society; 55: 733-734(1987). (CONF-8711195—). 

From American Nuclear Society winter meeting; Los Ange- 
les, CA, USA (15 Nov 1987). 

The purpose of this paper is to present an industry perspec- 
tive on water hammer, revisit the issues, and renew interest in this 
area with aim to prevent, mitigate, and accommodate water 
hammer. Water hammer keeps recurring in nuclear power plants 
and damages plant components and impacts on plant operations and 
availability through forced outages of plants. The implication is that 
water hammer in nuclear power plants still needs attention and is a 
problem that has not been fundamentally resolved. The paper dis- 
plays statistics of the reported water hammer events between 1969 
and 1985. The consequences of these water hammer events were: 
pipe support damage (hangers, anchors, and snubbers), 60%; com- 
ponent damage (piping, pumps, and valves), 17%; reactor trip, 
10%; and plant shutdown, 7%. Reactor trips and plant shutdowns 
account for 17% of the event consequences. At the request of the 
nuclear utility industry, a workshop on water hammer was spon- 
sored by the Electric Power Research Institute (EPRI), with co- 
sponsorship from Northeast Utility Service Company, Yankee 
Atomic Electric Company, and Boston Edison Company, which 
drew some 90 specialists representing 28 utility companies as well 
as other nuclear industry, academia, and the NRC. The workshop 
recommendations are summarized. 


53629 Simulation of thermal mixing in main steam gener- 
ator feedlines. Lyon, W.F.; Hassan, Y.A.; Peddicord, K.L. 
(Texas A & M Univ., College Station (USA)). Transactions 
of ae _ Nuclear Society; 55: 737-739(1987). (CONF- 

95—). 

From American Nuclear Society winter meeting; Los Ange- 
les, CA, USA (15 Nov 1987). 

Thermal mixing in a representative model of a main feed- 
water line that carries feedwater to the steam generator and auxilia- 
ty feedwater injector is investigated using the TEM-PEST Version 
L Mod 4 computer code; a single-phase, three-dimensional, time-de- 
pendent, hydrothermal analysis code. Transient simulation was per- 
formed and the resultant temperature histories were examined in 
order to assess the degree of thermal mixing and its possible impli- 


cations concerning pressurized thermal shock and thermal fatigue 
cracking phenomena. Under certain auxiliary feedwater injector 
flow rates, thermal stratification was predicted. 


53630 Proof test on thermal-hydraulic design reliability 
of a BWR fuel assembly. Akiyama, M.; Inoue, A.; Ohishi, 
M.; Aoki, T.; Kagawa, T.; Yoshimura, K. (Univ. of Tokyo 
(Japan)). Transactions of the American Nuclear Society; 55: 
740-741(1987). (CONF-8711195—). 

From American Nuclear Society winter meeting; Los Ange- 
les, CA, USA (15 Nov 1987). 

A series of critical power tests for boiling water reactor 
(BWR) fuel assemblies was carried out using a test facility that has 
a very different system from that of General Electric (GE). It was 
reported in 1977 that although the FRIGG data were systematical- 
ly ~ 5% higher than those from ATLAS, there was no evidence 
of any test facility data bias when the combined measurement 
errors were considered. The purpose of this test is to investigate 
qualitatively the difference between the data obtained from the dif- 
ferent facility and the value calculated by the GEXL correlation 
under various conditions. The test facility consists mainly of two 
loops - a recirculation loop and a cooling loop. The recirculation 
loop consists of circulating pumps, a preheater, and a test section. 
The test facility can simulate steady and transient thermal-hydraulic 
conditions at a BWR core by computer control. The test assem- 
blies, which have an 8 x 8 full-scale fuel configuration, are heated 
by direct current to simulate nuclear heating profiles. The obtained 
critical power data are in good agreement with the GEXL correla- 
tion predicted value (ECPR = 1.001, standard deviation = 3.4%) 
despite testing in a dissimilar loop, differently designed test assem- 
blies compared to GE ATLAS, and the test condition of a wide 
range of parameters. 
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53631 (CEA-CONF—9352) Qualification program for 
mixed oxyde fuel. Bertheit, A.; Morel, M.; Mercier, C.; 
Marin, J.F. (Electricite de France, 69 - Lyon. Region 
d’Equipement; Fragema, 69 - Lyon (France); CEA Centre 
d’Etudes Nucleaires de Cadarache, 13 - Saint-Paul-lez-Dur- 
ance (France)). (CEA Centre d'Etudes Nucleaires de 
Saclay, 91 - Gif-sur-Yvette (France). Dept. de Technologie). 
1987. 15p. (In French). (CONF-8710325—). NTIS (US Sales 
Only), PC A03/MF A0Ol1. Order Number DE88754684/ 
JAW. 

From SFEN/BNS meeting - technical session on nuclear 
fuel cycle; Paris, France (7 Oct 1987). 

In this paper the authors give the qualification programs re- 
alized in France by the CEA Fragema and Cogema and in Belgium 
by Belgo nucleaire. These qualification programs cover the fabrica- 
tion and the use of this fuel in a PWR with load following. 


53632 (CEA-CONF—9356) Plutonium recycle in a PWR: 
qualification program for mixed oxyde fuel. Berthet, A.; 
Morel, M.; Marin, J.F. (Electricite de France, 69 - Lyon. 
Region d’Equipement; Fragema, 69 - Lyon (France)). (CEA 
Centre d'Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette 
(France). Div. de Metallurgie et d'Etude des Combustibles 
Nucleaires). 1987. 10p. (In French). (CONF-8709263—). 
NTIS (US Sales Only), PC A02/MF AO1. Order Number 
DE88754686/JAW. 

From International conference on nuclear power perform- 
ance and safety; Vienna, Austria (28 Sep 1987). 

In this paper the authors give the qualification programs 
made in France on the mixed oxide fuel. These qualification pro- 
grams cover the use of this fuel in a PWR with load following. 
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53633 (CEA-CONF—9359) Serus, an expert system for 
the ultrasonic examination of fuel rods. Gondard, C.; Pape- 
zyk, F.; Wident, P. and others. (CEA Centre d’Etudes Nu- 
cleaires de Saclay, 91 - Gif-sur-Yvette (France). Dept. de 
Technologie). 1987. 7p. (CONF-8709342—). NTIS (US 


Sales Only), PC A02/MF _ AOI. 
DE88754689/JAW. 

From 4. European conference on nondestructive testing; 
Londres, UK (13 Sep 1987). 

use of pattern recognition functions and the modeliza- 

tion of the human expert reasoning, allow the automatic identifica- 
tion of defects in welds or structures. The proposed application 
uses an ultrasonic examination to detect and classify 3 types of de- 
fects in end plug welds of PWR fuel rods. 


Order Number 


53634 (CEA-CONF—9402) Introducing Noxer-A 3D 
nodal diffusion code. Segev, M. (CEA Centre d'Etudes Nu- 
cleaires de Saclay, 91 - Gif-sur-Yvette (France). Dept. 
d’Etudes Mecaniques et Thermiques). 1987. 4p. (CONF- 
871287—). NTIS (US Sales Only), PC A02/MF A0O1. Order 
Number DE88754714/JAW. 

From Nuclear Societies of Israel annual meeting; Haifa, 
Israel (21 Dec 1987). 







53635 (DOE/ET/34212—56) Development of an ad- 
vanced extended-burnup fuel assembly design incorporating 
urania-gadolinia: Tenth progress report April 1986--March 
1987. Newman, L.W.; Rodes, J.R.; Mayer, J.T.; Papazog- 
lou, T.P.; Pyecha, T.D.; Aadland, P.C. (Babcock and 
Wilcox Co., Lynchburg, VA (USA)). Aug 1988. Contract 
AC02-78ET34212. 99p. (BAW—1681-10). NTIS (US Sales 
Only), PC A05; 1; GPO Dep. Order Number DE88016026/ 
JAW. 

The Babcock & Wilcox Company, Duke Power Company, 
and The United States Department of Energy are participating in 
an extended burnup project to develop, irradiate, and examine an 
advanced fuel assembly design for pressurized water reactors. The 
advanced fuel assembly uses a UOQ2-Gd2O;3 burnable absorber fuel 
mixture along with other state-of-the-art fuel performance and 
design features that enhance uranium utilization such as annular pel- 
lets, annealed guide tubes, Zircaloy intermediate spacer grids, and a 
removable upper end fitting. This report, covering April 1986 
through March 1987, combines the tenth progress report for the 
program entitled "Development of an Advanced Extended Burnup 
Fuel Assembly Design Incorporating Urania-Gadolinia,” and the 
sixteenth (and final) progress report for the program entitled Qual- 
ification of the B&W Mark B Fuel Assembly for High Burnup.” 
Under the latter program, standard Mark B fuel assemblies were ir- 
radiated and examined after three, four, and five cycles of operation 
to provide fuel performance data at extended burnup. During this 
reporting period, four gadolinia lead test assemblies (LTAs) were 
examined at poolside after their second cycle of irradiation. These 
four assemblies were inserted for a third cycle of irradiation, which 
has reached 266 effective full-power days. Also, comparisons of 
data for cladding waterside oxide thickness of standard Mark B fuel 
rods with predictions from a simplified oxide buildup model were 
performed. Results indicate that this model adequately predicts the 
oxide thickness in the maximum oxide region of the fuel rods. 
However, the model's sensitivity to temperature suggests that im- 


provements are necessary for generic application. 38 refs., 55 figs., 
13 tabs. 


53636 (EGG-M—27787) Aging considerations for pres- 
surizers in nuclear power plants. Ware, A.G. (EG and G 
Idaho, Inc., Idaho Falls (USA)). 1988. Contract ACO07- 
761D01570. 9p. (CONF-880661—9). NTIS, PC A02/MF 
A01; 1; GPO Dep. Order Number DE88015099/JAW. 

From ASME pressure vessel and piping conference; Pitts- 
burgh, PA, USA (19 Jun 1988). 

This paper discusses the degradation mechanisms affecting 
the residual life of the nuclear pressurized water reactor (PWR) 
pressurizer and its subcomponents. The major sources of degrada- 
tion for pressurizers are thermal transients such as plant heatups 
and cooldowns, internal pressure within the vessel, high intermit- 
tent flow through the spray nozzle, differential thermal movement 
causing rubbing of the immersion heater sheathes, and prolonged 
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exposure to chemical and thermal conditions that can potentially 
lead to degradation. The latter includes thermal embrittlement of 
cast stainless steel spray heads and chemically assisted intergranular 
stress corrosion cracking of stainless steel. Steam leakage that inter- 
acts with lubricants used to assemble manway bolted joints can 
cause corrosion of bolts. 


53637 (GEND-INF—087) TMI-2 standing fuel rod seg- 
ments: Preliminary examination report. Akers, D.W.; Rus- 
sell, M.L. (EG and G Idaho, Inc., Idaho Falls (USA)). Aug 
1987. Contract AC07-761D01570. 62p. NTIS, PC A04/MF 
A0l; 1; GPO Dep. Order Number DE88015116/JAW. 

The principal purpose of the nondestructive examination of 
the six fuel rod segments obtained from partially intact fuel assem- 
blies still standing in the core of the Three Mile Island Unit 2 
(TMI-2) reactor was to evaluate their potential for providing infor- 
mation that may contribute significantly toward understanding the 
TMI-2 accident. Objectives of the examinations were to (1) evalu- 
ate the necessity for performing destructive metallurgical and radio- 
chemical examinations and (2) identify the best locations for remov- 
ing samples for other analyses. 


53638 (INIS-BR—1245) Utilization of CADD in the civil 
project of hydro and termoelectric power plants. Diaz, B.E.; 
Reis, F.J.C.; Varella, L.N.; Coelho, P.C. (PROMON En- 
genharia S.A., Rio de Janeiro (Brazil)). 1987. 6p. (In Portu- 
guese). (CONF-8710381—). NTIS (US Sales Only), PC 
A02/MF AO1. Order Number DE88704132/JAW. 

From 9. seminar on production and transmission of electric 
power; Belo Horizonte, Brazil (25 Oct 1987). 

Some results about the using of CADD technique in hydro 
and thermoeletric power plant design are presented. The examples 
include the civil project of Angra 2 and 3 and Corumba I and II. 
(E.G.). 


53639 (INIS-BR—1248) Computer code for thermal-hy- 
draulic simulation of heat pressurizer tanks operation (Sim- 
term-H). Sellos, R.F. (NUCLEN, Rio de Janeiro (Brazil)). 
1987. 6p. (In Portuguese). (CONF-8710381—). NTIS (US 
Sales Only), PC A02/MF AOl. Order Number 
DE88704134/JAW. 

From 9. seminar on production and transmission of electric 
power; Belo Horizonte, Brazil (25 Oct 1987). 

It is presented the Simtherm-H computer code, developed 
for calculating the thermodynamic properties of the high pressure 
heating system and the feedwater tank in transient state for PWR 
nuclear power plants (1300 MWe). (E.G.). 


53640 (IPEN-Pub—100) Relap4/SAS/Mod5 - A version 
of Relap4/Mod 5 adapted to IPEN/CNEN - SP computer 
center. Sabundjian, G. (Instituto de Pesquisas Energeticas e 
Nucleares, Sao Paulo (Brazil)). Apr 1988. 46p. (In Portu- 
guese). NTIS (US Sales Only), PC A03/MF AOl. Order 
Number DE88703923/JAW. 

In order to improve the safety of nuclear reactor power 
plants several computer codes have been developed in the area of 
thermal - hydraulics accident analysis. Among the public-available 
codes, RELAP4, developed by Aerojet Nuclear Company, has 
been the most popular one. RELAP4 has produced satisfactory re- 
sults when compared to most of the available experimental data. 
The purposes of the present work are: optimization of RELAP4 
output and messages by writing there information in temporary 
records, - display of RELAP4 results in graphical form through the 
printer. The sample problem consists on a simplified model of a 150 
MW (e) PWR whose primary circuit is simulated by 6 volumes, 8 
junctions and 1 heat slab. This new version of RELAP4 (named 
RELAP4/SAS/MODS) have produced results which show that the 
above mentioned purposes have been reached. Obviously the 
graphical output by RELAP4/SAS/MODS favors. the interpreta- 
tion of results by the user. 
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53641 (IPEN-Pub—131) Methodology for controlling in- 
ternal gases of the nuclear fuel pins. Vega, O.; Imakuma, K. 
(Instituto de Pesquisas Energeticas e Nucleares, Sao Paulo 
(Brazil)). Apr 1988. 12p. (In Portuguese). NTIS (US Sales 


Only), PC A03/MF A0Ol. Order Number DE88703924/ 
JAW. 


A method for the analytical control of the gas extracted 
from the interior of the PWR type nuclear fuel rod is described. 
The different steps involved in the fabrication of the fuel rods as 
well as the gas extraction system are described. The analysis is de- 
scructive and forms a part of the quality programme of fuel rods 
with reference to the filling gases. 


53642 (NUREG/CR—5016) Compendium and compari- 
son of international practice for plugging, repair and inspec- 
tion of steam generator tubing. Clark, R.A.; Kurtz, R.J. (Pa- 
cific Northwest Lab., Richland, WA (USA)). Apr 1988. 
Contract AC06-76RL01830. 66p. (PNL—6341). NTIS, PC 
A04/MF A0O1 - GPO. Order Number T188009208/JAW. 
The following report presents a summary and comparison of 
responses received to a questionnaire distributed by the Organiza- 
tion for Economic Cooperation and Development-Nuclear Energy 
Agency (OECD-NEA). The questionnaire covered pressurized 
water reactor (PWR) steam generator tube plugging criteria and 
practices. The purpose of the study was to determine what tube 
plugging criteria are being used and what the technical bases are 
for these criteria. The questionnaire, a copy of which is provided in 
Appendix A, addressed four related areas: Tube Plugging Criteria, 
Inspection for Steam Generator Tube Degradation, Steam Genera- 
tor Tube Repair, and Design Basis for Steam Generator Tube In- 
tegrity. Ten responses were received to the questionnaire, repre- 
senting nine countries; a list of respondents is provided in Table 1. 
To broaden the information base contained in this report, US utility 
proctice as outlined in an Electric Power Research Institute (EPRI) 
summary report and a Statement of Work to a current EPRI pro- 
gram addressing tube plugging criteria were used in comparative 
analyses of the questionnaire responses. 3 refs., 1 fig., 2 tabs. 


53643 (ORNL/tr—88/21) Verification of the OREST 
(HAMMER-ORIGEN) depletion program system using post- 
irradiation analyses of mixed oxide fuel from the Obrigheim 
Reactor. Hesse, U. (Oak Ridge National Lab., TN (USA)). 
1988. Contract AC05-840OR21400. Translation of GRS-A- 
1085. 36p. NTIS, PC A03/MF AOl. Order Number 
DE88017046/JAW. 

Recycling calculations for uranium dioxide (UO2) and mixed 
oxide (MOX) fuel are being carried out in conjunction with Project 
SR 316 entitled "Safety Analysis for Thermal Recycling in the 
Federal Republic of Germany.” On the basis of the calculated nu- 
clide inventories in spent fuel it is then possible to treat safety issues 
related to thermal recycling. The reliable determination of fission 
material quantities and their composition is therefore of particular 
importance. The OREST program system is used to calculate the 
nuclide inventories in spent LWR fuel, and a large number of 
boundary conditions such as reactor and fuel assembly type, burnup 
and fuel composition can be considered using this system. It makes 
it possible to carry out the recycling calculations in conjunction 
with Project SR 316 in a physically satisfactory way. 15 refs., 9 
figs., 12 tabs. 


53644 Reactor coolant pump reliability improvement 
through mechanical shaft seal retrofit. Shaw, S.W.; Cum- 
mings, D.L. Transactions of the American Nuclear Society; 
56: 23-24(1988). (CONF-880422—). 

From Topical meeting on engineering for nuclear plant op- 
eration and maintenance; Myrtle Beach, SC, USA (17 Apr 1988). 

The reliable operation of reactor coolant (RCPs) in pressur- 
ized water reactors is necessary for high availability of power 
plants and economic production of electricity. Large diameters and 
high differential pressures require specialized shaft seal designs to 
be utilized in these pumps. One operator was experiencing frequent 
forced outages on two 1200-MW plants caused by unacceptable 
leakage rates of reactor coolant through the shaft seals. After un- 
successful attempts to improve performance with the original 
equipment design, other alternatives were evaluated. The result of 
this evaluation was an industry first program to replace the existing 


shaft seal with a proven design from a different manufacturer. This 
paper chronicles the actual program to select, design, test, install, 
and monitor performance on the RCP seal retrofit. 


Quality planning for major plant design modifica- 
tions. Dulee, R.J. Transactions of the American Nuclear Soci- 
ety; 56: 35(1988). (CONF-880422—). A 

From Topical meeting on engineering for nuclear plant op- 
eration and maintenance; Myrtle Beach, SC, USA (17 Apr 1988). 
is paper reviews the approach and activities undertaken 
by Public Service Electric & Gas Company's (PSE & G's) nuclear 
quality assurance (QA) department to support major plant design 
modifications conducted during refueling outages at Salem Generat- 
ing Station. It includes the planning and implementation of quality 
plans developed to provide both QA and quality control (QC) cov- 
erage of modification performed by contracted service organiza- 
tions. 


53646 Achieving quality excellence at the Diablo Canyon 
Nuclear Power Plant. Skidmore, S.M.; Taggart, D.A. Trans- 
actions of the American Nuclear Society; 56: 35-36(1988). 
(CONF-880422—). 

From Topical meeting on engineering for nuclear plant op- 
eration and maintenance; Myrtle Beach, SC, USA (17 Apr 1988). 

Quality assurance methods at the Diablo Canyon plant were 
transformed from the then typical industry practices that often 
alienated professional and technical people, as well as craftsmen 
and their foremen, to a cooperative method that allowed plant per- 
sonnel to work together as a team. It has created an attitude to do 
it right the first time. The roles of quality professionals were ex- 
panded to include teaching and coaching to facilitate enhanced 
communication between and within functional organizations. This 
included regular presentations to managers and line personnel in an 
informal group participative atmosphere. These presentations have 
become widely known at the plant as quality awareness tailboard 
sessions. These presentations are intended to increase personnel sen- 
sitivity to the subject of quality and quality management. Economic 
achievement of excellence in quality is essential to remain competi- 
tive in today’s marketplace. The proactive team-oriented approach 
of quality assurance achieves the bottom line of high quality with 
concurrently enhanced productivity and cost-effectiveness. 


53647 Quality: you've read the book, now see the movie. 
Okuma, J.M.; Murphy, D.A. Transactions of the American 
Nuclear Society; 56: 38-39(1988). (CONF-880422—). 

From Topical meeting on engineering for nuclear plant op- 
eration and maintenance; Myrtle Beach, SC, USA (17 Apr 1988). 

Realizing that the information delivered during most QA 
training is technical in nature and tends to be dull, Pacific Gas and 
Electric Company (PG & E) decided a more innovative approach 
was needed to make this training effective. Beginning with the in- 
doctrination film in 1983, a series of unique films have been devel- 
oped that deliver the necessary information in an interesting, yet in- 
formative, manner. And to complement the films, work group 
training sessions have been established that take the quality message 
directly to individuals. 


53648 Role of the C-E owner group in the nuclear indus- 
try. Gasper, J.K. Transactions of the American Nuclear Socie- 
ty; 56: 43(1988). (CONF-880422—). 

From Topical meeting on engineering for nuclear plant op- 
eration and maintenance; Myrtle Beach, SC, USA (17 Apr 1988). 

The Combustion Engineering (C-E) owner group was 
formed in 1979 to address the technical and regulatory issues for 
plants with nuclear steam supply systems supplied by C-E that re- 
sulted from the accident at the Three Mile Island plant. The group 
addressed many of the immediate concerns from the accident in- 
cluding the response of C-E owner-group plants to small-break 
loss-of-coolant accidents, the use of power-operated relief valves, 
emergency operating procedure upgrades, as well as transient and 
accident responses. The group was successful in addressing these 
technical and regulatory issues with the US Nuclear Regulatory 
Commission in such a manner that C-E owner-group plants were 
not required to shut down or operate at reduced power levels. In 
recent years, the group has increasingly pursued programs for the 
benefit of its members rather than because of a regulatory commit- 
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ment. The major current activities of the group are programs to 
support the design basis reconstruction of our member plants, im- 
provements to emergency procedure guidelines, which are the basis 
for the emergency operating procedures used in our plants, a 
charging pump performance improvement program, various activi- 
ties to reduce the number of unplanned reactor scrams at our 
plants, modeling of steam generator corrosion mechanisms to im- 
prove steam generator performance, and leak-before-break justifica- 
tion of reactor coolant system piping. 


53649 NUPLEX committee history and Virginia power 
PLEX program status. Hostetler, D.R.; Walker, R.S. Trans- 
actions of the American Nuclear Society; 56: 45(1988). 
(CONF-880422—). 

From Topical meeting on engineering for nuclear plant op- 
eration and maintenance; Myrtle Beach, SC, USA (17 Apr 1988). 

The nuclear utility plant life extension (NUPLEX) steering 
committee was established in late 1985 to provide an overview and 
coordination of life extension/license renewal activities within the 
US nuclear industry and with the US Nuclear Regulatory Commis- 
sion (NRC). The primary objective of NUPLEX< is the preservation 
and enhancement of the utilities’ option to extend the lives of their 
nuclear units by (a) helping to develop the technical bases support- 
ing life extension and (b) encouraging and, where appropriate, as- 
sisting the NRC in the establishment of a demonstrated, stable, and 
predictable license renewal process as soon after 1993 as possible. 
The Atomic Energy Act provides for license renewal, but no guid- 
ance or criteria are now in place. Technical, codes and standards, 
and licensing subcommittees have been established to achieve the 
objectives of NUPLEX. The Electric Power Research Institute 
(EPRI), the US Dept. of Energy (DOB), and utility owners groups 
are funding key activities in the NUPLEX program. The NUPLEX 
program calls for developing the technical bases for utility deci- 
sions regarding life extension and NRC decisions regarding license 
renewal. The regulatory aspects of the Virginia Power life exten- 
sion program have been focused on supporting NUPLEX efforts to 
develop a stable predictable license renewal process. 


53650 EPRI program status and Duke Power Company's 
perspective on plant life extension. Peele, B.L. Jr. Transac- 
tions of the American Nuclear Society; 56: 46(1988). (CONF- 
880422—). 

From Topical meeting on engineering for nuclear plant op- 
eration and maintenance; Myrtle Beach, SC, USA (17 Apr 1988). 

For many utilities, the struggle to complete construction of a 
nuclear plant is so great that they may regard their operating li- 
cense receipt data as a sort of finish line. In reality, of course, it is 
the starting line, and shortly after crossing it, the utility should be 
thinking about the real finish line some 40 yr hence. There are 
overwhelming financial benefits for utilities and for their customers 
if that finish line can be postponed by way of life extension. To 
assure this will be possible, deliberate actions, including research, 
are needed now. Because of this need, nuclear plant life extension 
(NUPLEX) is an active topic at the Electric Power Research Insti- 
tute (EPRI). Much of the work is being cofunded by the US Dept. 
of Energy (DOE), host utilities, and others. The first major efforts 
consisted of the pilot feasibility studies at Monticello boiling water 
reactor and Surry pressurized water reactor. Duke Power is among 
those EPRI member utilities who view the PLEX program as posi- 
tive and necessary to achieve full benefit from this nation’s installed 
nuclear capacity into the next century. 


53651 Assessment of the extension of refueling surveil- 
lance intervals for Indian Point-2. Bonechi, M.; Luukkonen, 
V.K.; Kjellberg, I. Transactions of the American Nuclear So- 
ciety; 56: 58-59(1988). (CONF-880422—). 

From Topical meeting on engineering for nuclear plant op- 
eration and maintenance; Myrtle Beach, SC, USA (17 Apr 1988). 

In a pressurized water reactor several components are tested 
during refueling shutdowns because they are not accessible during 
power operation. The plant technical specifications establish maxi- 
mum limits for refueling surveillance intervals. Any extension of a 
surveillance interval beyond the specified limits requires approval 
by the US Nuclear Regulatory Commission (NRC). An economic 
benefit can be gained if a plant shutdown to recalibrate instrumen- 
tation can be deferred to coincide with the planned refueling 
outage. This paper describes the work performed by Atomic 
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Energy of Canada Limited (AECL): Canada deuterium uranium 
(CANDU) operations for Consolidated Edison Company of New 
York to support a request to NRC for a one-time extension of the 
1986/87 refueling surveillance intervals at the Indian Point-2 sta- 
tion. The work consisted of assessing the impact on the safety of 
the plant for extending the surveillance interval of the equipment 
requiring recalibration prior to the planned 1987 refueling shut- 
down. The results from this evaluation supported an extension of 
the surveillance interval for 16 tests for the duration of 2 months; 
however, the work also indicated that a surveillance interval exten- 
sion, such as 6 to 12 months, may require a more in-depth analysis 
in certain areas. 


53652 Development of a root cause analysis workstation 
and application in identification of the causes of reactor 
scrams. Hunt, R.N.M.; Danner, M.A.; Modarres, M.; 
Chung, D. Transactions of the American Nuclear Society; 56: 
64-65(1988). (CONF-880422—). 

From Topical meeting on engineering for nuclear plant op- 
eration and maintenance; Myrtle Beach, SC, USA (17 Apr 1988). 

A natural outgrowth of work performed jointly between the 
Baltimore Gas and Electric Company and the University of Mary- 
land over the past 5 yr has been a formalized approach to industrial 
process reliability and risk analysis that utilizes goal trees. Goal-tree 
analysis is a method by which the success of an industrial process 
can be described in terms of a set of logically interrelated goals that 
can be achieved either by the proper functioning of hardware or of 
humans. The final product is in hierarchical tree format and relates 
the somewhat ephemeral objectives of the process to the very real 
and physical success paths that achieve them. Because of the rigor, 
which, of necessity, must be employed by the analyst during its de- 
velopment, the completed goal tree provides not only a very con- 
cise and complete description of the way in which all elements of 
the process must operate in concert to achieve the objective but 
also allows an analyst to infer the consequences when certain ele- 
ments of the process function improperly. In other words, the com- 
pleted goal tree not only provides a very concise description of the 
process design basis but can also provide the analyst with a precise 
cause/consequence description for the process. It is this latter at- 
tribute of the tree that has been explored to provide a means for 
defining an analytical method for improving hardware performance 
and the foundation for understanding the way that a goal tree 
could ultimately be used to provide the framework for a root-cause 
analysis method. 


53653 On-line measurement of feedwater flow and steam 
generator moisture carryover. French, C.T.; Frick, J.S. 
Transactions of the American Nuclear Society; 56: 65- 
66(1988). (CONF-880422—). 

From Topical meeting on engineering for nuclear plant op- 
eration and maintenance; Myrtle Beach, SC, USA (17 Apr 1988). 

The need for improved plant calorimetrics has become more 
evident in recent years, as the utility industry places greater empha- 
sis on improved plant performance and increased electrical output. 
Two areas of particular concern are the feedwater flow and steam 
generator moisture carryover measurement. Both parameters play 
an important role in the determination of the thermal power level 
of a plant and hence its electrical output. Failure to account for 
fouling on the venturis or excessive moisture carryover can lead to 
significant reductions in electric output. In order to address this 
concern, an improved method has been developed and demonstrat- 
ed at the V.C. Summer plant for measuring these parameters using 
a nonradioactive chemical tracer. 


53654 Detailed plant systems response evaluation for im- 
proved performance. Cross, R.W.; Mason, L.R. Transactions 
of the American Nuclear Society; 56: 68(1988). (CONF- 
880422—). 

From Topical meeting on engineering for nuclear plant op- 
eration and maintenance; Myrtle Beach, SC, USA (17 Apr 1988). 

One avenue for improving plant operating performance and 
reliability is to identify and address deviations from the intended 
design response of plant systems. This task is difficult because of 
the interrelationships between nuclear plant systems, which often 
mask the root cause of the deviations. In addition, the opportunity 
for studying systems response to off-normal conditions is very limit- 
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ed, and when plant transient or trips do occur, the appropriate re- 
sponse is to recover the plant to a normal condition as soon as pos- 
sible. The key to analyzing plant systems response for future study 
and operating improvements recommendations is to obtain a de- 
tailed time history on a large set of variables. The purpose of this 
paper is to discuss the use of a flexible data acquisition system to 
assist in performing a detailed nuclear plant system response evalua- 
tion to identify areas for plant operating performance and, hopeful- 
ly, reliability improvements. At Surry Power Station, which con- 
sists of two Westinghouse three-loop pressurized water reactors, 
transient event analysis has historically been based on a review of 
appropriate strip chart, plant computer (Prodac-250), and sequence 
of events recorder (SOER) output. The SOER provides a millisec- 
ond time resolution but only on a fixed and limited data set. In 
order to improve the situation, it was determined that an add-on 
system was needed with a data resolution of hundredths of a 
second and the flexibility to expand the data base beyond that avail- 
able from the SOER. 


53655 VAMCIS, a new measuring channel for continuous 
monitoring of leak rates inside PWR steam generators. 
Champion, G.; Dubail, A.; Lefevre, F. Transactions of the 
American Nuclear Society; 56: 72-73(1988). (CONF-880422— 


From Topical meeting on engineering for nuclear plant op- 
eration and maintenance; Myrtle Beach, SC, USA (17 Apr 1988). 

In order to assess the primary to secondary leakage, radioac- 
tive isotopes, formed in the primary coolant as a result of fission or 
neutron capture, are usually monitored in the pressurized water re- 
actor (PWR) secondary coolant. Conventional methods mainly 
based on the detection of '**Xe, tritium, and *‘Ar are widely used 
on French Electricite de France (EdF) PWRs. Some years ago, it 
appeared necessary to improve both leak rate assessments and 
steam generator tube rupture (SGTR) detection. A volumetric ac- 
tivity measuring channel inside steam (VAMCIS) has been devel- 
oped for this purpose. The SGTR that occurred at the North Anna 
PWR has focused the attention of safety authorities on this new 
measuring channel. It is planned to implement VAMCIS at North 
Anna in order to check the leak rate variations more accurately. 


53656 Reduction of radiation fields in the cooling water 
circuits of PWRs: a one-step or a multistep process. Lassau, 
R.T.; Cherepakhov, G.; Smee, J.L.; Berger, J. Transactions 


of the American Nuclear Society; 
880422—). 

From Topical meeting on engineering for nuclear plant op- 
eration and maintenance; Myrtle Beach, SC, USA (17 Apr 1988). 

A basic problem for nuclear power plants is the formation or 
radioactive corrosion products in crud particles and oxide films 
found mainly in the primary side of the reactor cooling water cir- 
cuits. The activated corrosion products produce radiation fields, 
which are the major source of exposure for personnel during main- 
tenance and operation of the system. As a health safeguard for per- 
sonnel, and for the considerable economic benefit to a plant that 
can be realized by the reduction of radiation fields, the nuclear in- 
dustry implements physical and chemical decontamination methods 
to dissolve oxide films and to assist in the removal of crud during 
plant shutdowns. These procedures impact on the scheduling of ac- 
tivities that must be accomplished before the reactor can be re- 
turned to full operation and are therefore carefully planned to mini- 
mize the time for decontamination while maximizing the radioac- 
tive field reductions. Of considerable importance to the industry, 
therefore, are procedures that might be implemented during normal 
reactor operation and as a reactor approaches shutdown that would 
assist in the removal of radioactive material while controlling the 
recontamination during reactor operation. A study program was 
therefore undertaken to compare radioactive field reductions and 
corrosion rates obtained from a dilute multistep chemical decon- 
tamination with data obtained from a single-step parametric cycling 
experiment on PWR materials. 


56: 77(1988). (CONF- 


53657 Wolf Creek quality trend analysis program. Ru- 
dolph, W.J. II; Lindsay, W.M. Transactions of the American 
Nuclear Society; 55: 501-503(1987). (CONF-8711195—). 

From American Nuclear Society winter meeting; Los Ange- 
les, CA, USA (15 Nov 1987). 


The Wolf Creek quality trend analysis program has been de- 
signed with three primary objectives in mind: (1) to provide a sta- 
tistically relevant diagnostic and trend identification tool to im- 
prove plant availability and reliability; (2) to communicate clearly 
and concisely need-to-know information to management personnel; 
and (3) to provide an additional method of obtaining corrective ac- 
tions to significant quality issues. The analysis ‘methodology uses a 
relatively sophisticated computer program to continuously evaluate 
a large data base of current, significant problems. The evaluation 
process groups similar problems according to their alphanumeric 
codes and highlights these problems whenever they exceed an es- 
tablished statistical control limit. A root cause analysis is performed 
by quality department personnel who then combine the various 
computer-generated graphical summaries into a short, concise trend 
analysis report. Other essential features of the program include 
measures for following identified adverse trends and implementing 
formal corrective actions when necessary. The results of diagnostic 
and trend analysis graphical summaries are considered important 
additions to the corrective action program at Wolf Creek. The 
report provides all levels of management with concise and easily in- 
terpreted information concerning quality indicators and trends. 


53658 Mitigation of corrosion in service water piping at 
North Anna Power Station - Units 1 and 2. Adams, J.R. 
Transactions of the American Nuclear Society; 55: 514- 
516(1987). (CONF-8711195—). 

From American Nuclear Society winter meeting; Los Ange- 
les, CA, USA (15 Nov 1987). 

Virginia Power Company developed a program to mitigate 
the corrosion problem of the North Anna Power Station Units 1 
and 2 service water piping and ensure satisfactory system operation 
for the remaining life of the units. In particular, this program in- 
cluded the evaluation of alternatives, the major steps taken to im- 
plement the piping preservation program, and the evaluation of the 
program’s effectiveness. Several significant achievements have re- 
sulted from this work. Most importantly, the chemical treatment 
program implemented by Virginia Power has proved effective at 
controlling corrosion in service water piping at North Anna Power 
Station. Since initiating the program in 1984, corrosion rates have 
been maintained at < 1 mpy. It is also significant that the pipe 
cleaning program was accomplished with both units in normal op- 
eration. No unscheduled outages were required. The cleaning was 
accomplished using relatively simple maintenance techniques. Also 
important was the NRC's willingness to approve technical specifi- 
cation changes to help facilitate the pipe cleaning effort. 


53659 Aging degradation of primary system RTDs. Ha- 
shemian, H.M.; Petersen, K.M. Transactions of the American 
Nuclear Society; 55: 518-520(1987). (CONF-8711195—). 

From American Nuclear Society winter meeting; Los Ange- 
les, CA, USA (15 Nov 1987). 

Properly operating temperature sensors are essential to 
ensure the safety of nuclear power plants throughout their life. This 
requires three areas of knowledge and capability that are presently 
in an unsatisfactory state: a data base of aging characteristics of sen- 
sors, a uniform set of design and performance evaluation criteria for 
sensors, and testing methods for use during the operating life of the 
sensors. Some work has begun in all of these areas. This paper re- 
ports on progress being made in providing the first significant quan- 
titative aging information for the data base. 


53660 Probabilistic projection of nuclear and coal electric 
power generation costs. Williams, K.A.; Delene, J.G. (Oak 
Ridge National Lab., TN (USA)). Transactions of the Ameri- 
can Nuclear Society; 55: 564-565(1987). (CONF-8711195—). 

From American Nuclear Society winter meeting; Los Ange- 
les, CA, USA (15 Nov 1987). 

This paper presents the results of an analysis of future nucle- 
ar and coal-fired plant power generation costs in which the proba- 
bility distributions of key variables are used with a Monte Carlo 
driver code to obtain power generation cost distributions for the 
options. The resulting distributions are compared to deterministic 
estimates based on recommended parameters given in the US Dept. 
of Energy’s Nuclear Energy Cost Data Base (NECDB). 












21 NUCLEAR POWER PLANTS 


53661 New measuring channel for continuous monitoring 
of steam generator leak rates. Champion, G.; DuBail, A.; 
Lefevre, F. Transactions of the American Nuclear Society; 55: 
567-569(1987). (CONF-8711195—). 

From American Nuclear Society winter meeting; Los Ange- 
les, CA, USA (15 Nov 1987). ; 

In order to assess the primary to secondary leakage, radioac- 
tive isotopes, formed in the primary coolant as a result of fission or 
neutron capture, are usually monitored in the pressurized water re- 
actor (PWR) secondary coolant. Some years ago, it appeared nec- 
essary to improve both leak rate assessments and the steam genera- 
tor tube rupture (SGTR) detection. Studies and tests were started 
with the following goals in mind: (1) to set up a highly sensitive, 
convenient, and reliable measuring channel to assess the leak rates 
continuously and accurately; (2) to enable an early detection of an 
SGTR from the hot shutdown state to full power; and (3) to check 
the steam volumetric activity. In a first step, French efforts focused 
on the monitoring of ‘*N activity within the secondary coolant, al- 
lowing the high-energy gamma rays to be detected through the 
steam pipe wall and predictability of the rate of **N production. 
The total gamma dose rate due to '*N at the touch of the steam 
pipe is rather low. For this reason, EdF has developed and tested a 
spectrometric method. In a second step, it was decided to analyze 
the low-energy gamma spectrum with the same apparatus in order 
to meet the second and third requirements. These gamma rays are 
emitted by noble gas fission products, which are assumed to be still 
present in the primary coolant while the reactor is in a hot shut- 
down state. 


53662 On-line steam generator leak monitors in a US 
PWR. Madigan, M.P.; Champion, G.; Lefevre, F. Transac- 
tions of the American Nuclear Society; 55: 569-570(1987). 
(CONF-8711195—). 

From American Nuclear Society winter meeting; Los Ange- 
les, CA, USA (15 Nov 1987). 

Leaks encountered in the steam generator caused by such 
things as stress cracks, chemical corrosion pits, or the movement of 
the sediment (sludge), make the actual leak a fluctuating value, af- 
fected by instantaneous conditions. Sampling via chemical methods 
using iodine or sodium detect the values at a particular sampling 
time and can represent extremes of the distribution of actual leak- 
age values. A French-designed measuring channel has been tested 
at Zion Generating Station. It monitors the *N activity inside a 
main steam pipeline. It allows continuous measurement of the pri- 
mary to secondary leaks under all operational circumstances, 
whether the primary coolant contains fission products or not. The 
16N is continuously generated within the core by interaction of dis- 
solved and/or radiolytic oxygen with neutron flux. The rate of 1*N 
production is predictably related to the reactor power level. The 
count rate over the energy range of the '*N decay (4.5 to 7 MeV) 
relates to the leak size and location. With suitable calibration, count 
rate follows the leak site and development with a high degree of 
accuracy. A second measuring channel, using the same detector 
and the count rate over the energy range of the fission and activat- 
ed products (0.2- to 2.5-MeV energy window) allows continuous 
monitoring of the primary to secondary leaks any time reactor 
coolant circulates through the steam generators (hot shutdown). 
Proper calibration is needed to obtain the required accuracy. 


53663 Operational benefits of relaxed axial power distri- 
bution control limits. Kitlan, M.S. Jr.; Miller, R.W. Transac- 
tions of the American Nuclear Society; 55: 570-571(1987). 
(CONF-8711195—). 

From American Nuclear Society winter meeting; Los Ange- 
les, CA, USA (15 Nov 1987). 

Constant axial offset control (CAOC) was developed in the 
early 1970s in response to lower loss-of-coolant accident-based 
peaking factor limits. Th CAOC requires control of the axial power 
distribution within a specified band, typically +/- 5% or +3, -12% 
axial flux difference (AFD), about a measured target value of AFD. 
Operational outside of the CAOC limits results in the accumulation 
of penalty time. One hour of penalty time in any 24-h period is per- 
mitted. Although CAOC is sufficient to ensure peaking factor limits - 
are satisfied, operation outside of CAOC limits is beneficial under 
certain conditions. Allowing a relaxation in CAOC restrictions can 
be used both to enhance the load follow capability of the plant by 
allowing control strategies that minimize the boron system duty or 
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increase the return to power capability and to greatly increase the 
ability to return to power after a plant trip or shutdown. To 
achieve these benefits, relaxed axial offset control (RAOC) was de- 
veloped. Other benefits of RAOC include a simplified technical 
specification and the ability to perform in-core/ex-core calibrations 
at higher powers. Duke Power Company has benefited in many of 
these ways by changing from CAOC power distribution limits to 
RAOC power distribution limits at the McGuire Nuclear Station. 
One of the chief benefits has been the ability to achieve full power 
much more quickly following shutdowns of short duration and re- 
actor trips during the last half of the cycle lifetime. 


53664 Diffusive homogeneity - the principle of the super- 
fast multidimensional nodal code, SUPERNOVA. Chao, 
Y.A.; Penkrot, J.A. Transactions of the American Nuclear So- 
ciety; 55: 583-584(1987). (CONF-8711195—). 

From American Nuclear Society winter meeting; Los Ange- 
les, CA, USA (15 Nov 1987). 

A superfast multidimensional nodal code, SUPERNOVA, 
has been developed at Westinghouse utilizing the principle of diffu- 
sive homogeneity. Its speed is two orders of magnitude faster than 
conventional nodal codes, attained by eliminating inner interactions 
in solving diffusion equations. The paper presents a comparison be- 
tween SUPERNOVA and a standard design nodal code applied to 
a typical Westinghouse two-loop core. The power distribution pre- 
dictions are in excellent agreement. There is also the potential ad- 
vantage of collapsing the three-dimensional corewise Green's func- 
tional matrix to two-dimensional and one-dimensional, so that a 
single code and library provides consistent variable dimensional cal- 
culations simultaneously. SUPERNOVA is being incorporated in 
an on-line core monitoring system for PWR cores. The extraordi- 
nary speed of this method and its accuracy will provide an ex- 
tremely powerful system, operating on a work station and allowing 
for very frequent power updates. 


53665 NOMAD): a nodal microscopic analysis method for 
nuclear fuel depletion. Rajic, H.L.; Ougouag, A.M. (Univ. of 
Illinois, Urbana (USA)). Transactions of the American Nucle- 
ar Society; 55: 586-587(1987). (CONF-8711195—). 

From American Nuclear Society winter meeting; Los Ange- 
les, CA, USA (15 Nov 1987). oe 

Recently developed assembly homogenization techniques 
made possible very efficient global burnup calculations based on 
modern nodal methods. There are two possible ways of modeling 
the global depletion process: macroscopic and microscopic deple- 
tion models. Using a microscopic global depletion approach 
NOMAD (NOdal Microscopic Analysis Method for Nuclear Fuel 
Depletion), a multigroup, two- and three-dimensional, multicycle 
depletion code was devised. The code uses the ILLICO nodal dif- 
fusion model. The formalism of the ILLICO methodology is ex- 
tended to treat changes in the macroscopic cross sections during a 
depletion cycle without recomputing the coupling coefficients. This 
results in a computationally very efficient method. The code was 
tested against a well-known depletion benchmark problem. In this 
problem a two-dimensional pressurized water reactor is depleted 
through two cycles. Both cycles were run with 1 x 1 and 2 x 2 
nodes per assembly. It is obvious that the one node per assembly 
solution gives unacceptable results while the 2 x 2 solution gives 
relative power errors consistently below 2%. 


53666 Alternative three-dimensional flux synthesis tech- 
nique for predicting reactor vessel flux. Sun, J.B.; Hoskins, 
K.C.; Knuckles, E.R. Transactions of the American Nuclear 
Society; 55: 587-589(1987). (CONF-8711195—). 

From American Nuclear Society winter meeting; Los Ange- 
les, CA, USA (15 Nov 1987). 

In 1984, the reactor vessel pressurized thermal shock (PTS) 
issue at Turkey Point was resolved by the Florida Power and Light 
(FP & L). Several specific tasks related to the PTS issue were iden- 
tified and carried out. One of these tasks was to implement a reac- 
tor vessel flux reduction program. The major effort of the program 
was to develop a practical flux reduction scheme that was both 
economically and technically acceptable. The backbone of the flux 
reduction scheme is the insertion of innovatively designed part- 
length neutron absorber rods in fuel assemblies on the core flats, 
which result in a strong reduction in fast neutron flux at the most 
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sensitive reactor vessel critical weld. Also, a parallel effort was 
made to develop an analytical method for predicting critical weld 
fast neutron flux resulting from the fuels with part-length rods. 


53667 Simulate-3 pin power reconstruction applied to 
Seabrook station. Napolitano, D.G.; DiGiovine, A.S.; 
Rempe, K.R.; Smith, K.S. Transactions of the American Nu- 
clear Society; 55: 590-591(1987). (CONF-8711195—). 

From American Nuclear Society winter meeting; Los Ange- 
les, CA, USA (15 Nov 1987). 

The Simulate-3 pin power reconstruction methodology was 
previously applied to colorsets of Westinghouse fuel assemblies. 
This analysis validated the performance of the CASMO-3/ 
TABLES-3/SIMULATE-:3 pin power reconstruction method with 
respect to transport theory and fine-mesh PDQ. In this work, the 
authors compare the power distributions of a fine-mesh PDQ quar- 
ter core model with a Simulate-3 nodal pin power reconstruction of 
Seabrook Station, cycle 1. Modulating the global nodal powers and 
the heterogeneous assembly CASMO pin powers provides an accu- 
rate prediction of assembly pin power distribution. In fact, the 
methodology incorporates transport theory accuracy from CASMO 
into the pin power reconstruction. 


53668 CASMO-3/Simulate-3 benchmarking against 
McGuire Unit 2. DiGiovine, A.S.; Paulson, R.C.; Adli, D.G. 
Transactions of the American Nuclear Society; 55: 591- 
593(1987). (CONF-8711195—). 

From American Nuclear Society winter meeting; Los Ange- 
les, CA, USA (15 Nov 1987). 

An advanced nodal analysis code package, CASMO-3/Simu- 
late-3, has been at use at Yankee Atomic for ~ 1 yr. This package 
has been benchmarked against measured data from an operating 
pressurized water reactor, McGuire unit 2. McGuire is a 3411- 
MW(thermal) Westinghouse designed reactor containing 193 assem- 
blies of a 17 x 17 fuel rod array. It is currently in cycle 3 of oper- 
ation. The benchmarking compared assembly power distribution, 
soluble boron letdown, control rod worths, and temperature coeffi- 
cients generated using CASMO-3/Simulate-3 to plant measured 
data. The comparison covered approximately three cycles of oper- 
ation. The Advanced code package, CASMO-3/Simulate-3, has 
demonstrated exceptionally accurate results relative to measured 
data. These results are more accurate than those achieved with con- 
ventional nodal codes and comparable to those achieved with ex- 
pensive fine-mesh diffusion theory models such as PDQ. The code 
package represents a consistent, straightforward approach from 
cross-section generation to the final results. The method is easy to 
use and alleviates many inconveniences, such as normalization, as- 
sociated with conventional nodal codes. Its ease of use and cost- 
efficiency greatly enhance the quality of engineering time associat- 
ed with in-core fuel management. 


53669 Advanced nodal code, ARROTTA, normalization 
experience, Eisenhart, L.D.; Eich, W.J.; Rowan, D.M.; 
Flores, L.H.; Waldrop, K.P. Transactions of the American 
Nuclear Society; 55: 596-597(1987). (CONF-8711195—). 

From American Nuclear Society winter meeting; Los Ange- 
les, CA, USA (15 Nov 1987). 

Advanced nodal codes can be distinguished from older nodal 
codes by the following characteristics: (1) two neutron groups, (2) 
capability for explicit reflector region, (3) improved treatment of 
leakage to the surrounding orthogonal nodes; and (4) if heterogene- 
ous nodes are to be represented, assembly discontinuity factors that 
can be analytically determined from a reference calculation easily 
produce agreement between coarse mesh nodal and fine mesh refer- 
ence calculations. The ARROTTA advanced nodal code has the 
characteristics described above. It is intended for static and tran- 
sient calculations as branches initialized from some depletion point 
of a standard core follow procedure. Thus, the same default core 
cycle data base generator, EPRI-PRESS, that provides input to 
standard nodal codes routinely used in pressurized water reactor 
(PWR) core representation, also provides the data base processed 
by the ARROTTA input generator, which is a revision of the 
BLEND code. This paper deals with the first step in the applica- 
tion of the data base to the representation within ARROTTA of 


two cores at beginning of life (BOL), Zion unit 2 and Catawba unit 
1. 
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53670 Detector response characteristics and the masking 
of fuel misloading errors. Neogy, P.; Prince, A.; Carew, J.F. 
(Brookhaven National Lab., Upton, NY (USA)). Transac- 
tions of the American Nuclear Society; 55: 601-602(1987). 
(CONF-8711195—). 

From American Nuclear Society winter meeting; Los Ange- 
les, CA, USA (15 Nov 1987). : 

In a checkerboard fuel-loading pattern, the enrichment and 
burnable poison (BP) loading very significantly in adjacent assem- 
blies, producing corresponding variations in the ratio of the in-core 
signal to the local power in a fuel assembly, (S/P). Because of this 
variation, it is possible to misload a fuel assembly such that the de- 
tector signal in the misloaded assembly, or a neighboring assembly, 
is essentially unchanged while the power produced by the misload- 
ed assembly is significantly increased. Several misloading errors 
that tend to be masked by the fuel assembly S/P characteristics 
have been investigated for a typical PWR assembly using CASMO 
and NODE-P. 


53671 Neutron leakage estimation for a spectral shift 
controlled reactor. Abu-Zaied, G. (Mansoura Univ. (Egypt)). 
Transactions of the American Nuclear Society; 55: 609- 
610(1987). (CONF-8711195—). 

From American Nuclear Society winter meeting; Los Ange- 
les, CA, USA (15 Nov 1987). 

Neutron leakage from a representative large pressurized 
water reactor (PWR) of standard design is ~ 6%, with radial leak- 
age constituting 3 to 4%, and the axial leakage the remainder. 
Throughout the operating cycle, the leakage is relatively constant, 
displaying only a slight increase as the power of the peripheral as- 
semblies increases with core exposure and the axial power profile 
flattens. The neutron leakage from a spectral shift controlled reac- 
tor (SSCR) depends on the controlled assembly arrangement in the 
core, and, in particular, whether the peripheral assemblies are con- 
trolled or not. In this paper, the leakage for spatially uniform (flat) 
and other power distributions is analyzed using a rather simple, but 
rather effective approach. 


53672 Individual assembly powers of a spectral shift con- 
trolled reactor. Abu-Zaied, G. (Mansoura Univ. (Egypt)). 
Transactions of the American Nuclear Society; 55: 610- 
612(1987). (CONF-8711195—). 

From American Nuclear Society winter meeting; Los Ange- 
les, CA, USA (15 Nov 1987). 

The relative powers achieved by individual fuel assemblies 
in the core of a spectral shift controlled reactor (SSCR) is a very 
important consideration, especially in the heterogeneous moderator 
control mode and/or when there are an unequal number of fuel 
pins per assembly. Also, during the cycle, as water is introduced to 
provide positive reactivity in compensation for fuel depletion and 
fission product buildup, the power peaking must be monitored to 
ensure that it does not exceed its design limit. The algorithms pre- 
sented have been incorporated in the RPM program, which can be 
used to compute beginning-of-cycle (BOC) and end-of-cycle (EOC) 
core power profiles. A modified version has been developed and 
used for SSCR analysis. The changes enable the program to handle 
the V/sub f//V/sub m/ variation and an unequal number of fuel 
rods per assembly. The revised-version RPM modifications are de- 
scribed. Although convergence problems were experienced in the 
modified RPM runs for such cores, the results are considered suffi- 
ciently reliable to permit the following observations: from the core 
maps, assembly powers are controlled as well or better than in con- 
ventional pressurized water reactor cores with respect to power 
peaking at both BOC and EOC and the evolution from BOC to 
EOC. 


53673 Virginia power thermal-hydraulic methods. Ander- 
son, R.C.; Harrell, J.R.; Basehore, K.L. Transactions of the 
American Nuclear Society; 55: 684-685(1987). (CONF- 
8711195—). 

From American Nuclear Society winter meeting; Los Ange- 
les, CA, USA (15 Nov 1987). 

Virginia Power Company operates two nuclear units at 
Surry and another pair at North Anna, with rated thermal powers 
of 2441 and 2893 MW, respectively. In support of the operation of 
these units, the nuclear safety analysis group is required to perform 
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departure from nucleate boiling ratio (DNBR) calculations. In 
order to perform DNBR in-house analyses, Virginia Power ac- 
quired the COBRA IIIc/MIT thermal-hydraulic (T/H) code in the 
mid-1970s. The COBRA code is used primarily to evaluate reload 
core designs. Additional applications include peaking factor evalua- 
tion and may include transient reanalysis. More recently, in an 
effort gain DNBR margin by taking credit for excessive conserv- 
atism in the methodology for treating key uncertainties, Virginia 
Power submitted a topical report that described a proposed statisti- 
cal combination of those uncertainties. In an alternate approach to 
gain DNBR margin, Virginia Power submitted a topical report that 
describes the qualification of the proprietary WRB-1 DNBR corre- 
lation in COBRA. These reports have been combined in a recent 
North Anna submittal. The margin gain was used to support reanal- 
ysis of key DNBR events with more conservative assumptions, thus 
reducing the likelihood of future reload violations. Upon NRC ap- 
proval, this submittal will greatly streamline the reload verification 
process, while providing core design flexibility and relaxing oper- 
ational restrictions for North Anna. 


53674 Assessment of the TRAC-PF1/MOD1 condensa- 
tion model. Cappiello, M.W. (Los Alamos National Lab., 
NM (USA)). Transactions of the American Nuclear Society; 
55: 701-702(1987). (CONF-8711195—). 

From American Nuclear Society winter meeting; Los Ange- 
les, CA, USA (15 Nov 1987). 

The TRAC-PF1/MOD1 (TRAC) condensation model was 
assessed against the data of Aoki and Akimoto. Three flow regimes 
with direct-contact condensation of steam with subcooled water 
were investigated: annular-mist flow, transition to unstable flow, 
and oscillating-plug flow. The droplet condensation model pro- 
posed by Brown was implemented and tested as well. It was found 
that the Brown model did not offer a significant improvement over 
the current condensation model used in TRAC for the case of an- 
nular-mist flow. It was found that TRAC was able to predict accu- 
rately the transition from stable to unstable flow at the same condi- 
tions as observed in the data. For the case of oscillatory-plug flow, 
TRAC was in moderate agreement with the oscillation frequency 
and amplitude. 


53675 Water-hammer experiences in the startup and early 
operation of the Shearon Harris plant. D. Transac- 
tions of the American Nuclear Society; 55: 735(1987). (CONF- 
8711195—). 

From American Nuclear Society winter meeting; Los Ange- 
les, CA, USA (15 Nov 1987). 

During the startup testing and initial operation of any power 
plant, systems undergo planned transients to confirm their ability to 
respond as designed. In addition to planned testing, unplanned tran- 
sients infrequently occur as equipment is initially used. Some of 
both the planned and unplanned transients result in water-hammer 
events. Several water-hammer events experienced during preopera- 
tional testing, power ascension testing, and early operation of the 
Shearon Harris nuclear power plant are presented. The cause, 
effect, and corrective actions undertaken to prevent recurrence for 
each event discussed are provided. In addition, examples of preven- 
tive measures taken, based on industry experience accrued at other 


plants, to prevent a similar occurrence at Shearon Harris are dis- 
cussed. 


2103 Power Reactors, Non-breeding, Graphite 
Moderated 


REFER ALSO TO CITATION(S) 53154, 53798, 53799, 53876, 54466, 54920, 
54926, 55190, 55191, 55192 


53676 (CONF-880949—2) The irradiation creep charac- 
teristics of graphite to high fluences. Kennedy, C.R.; Cundy, 
M.; Kleist, G. (Oak Ridge National Lab., TN (USA)). 1988. 
Contract AC05-840R21400. 3p. NTIS, PC A02/MF AO}; 1; 
GPO Dep. Order Number DE88011437/JAW. 


From CARBON '88; Newcastle upon Tyne, UK (18 Sep 
1988). 


High-temperature gas-cooled reactors (HTGR) have massive 
blocks of graphite with thermal and neutron-flux gradients causing 
high internal stresses. Thermal stresses are transient; however, 
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stresses generated by differential growth due to neutron damage 
continue to increase with time. Fortunately, graphite also experi- 
ences creep under irradiation allowing relaxation of stresses to 
nominally safe levels. Because of complexity of irradiation creep ex- 
periments, data demonstrating this phenomenon are generally limit- 
ed to fairly low fluences compared to the overall fluences expected 
in most reactors. Notable exceptions have been experiments at 
300{degree}C and 500{degree}C run at Petten under tension and 
compression creep stresses to fluences greater than 4 {times} 107 
(E > 50 keV) neutrons/m*. This study complements the previous 
results by extending the irradiation temperature to 900{degree}C. 2 
refs., 3 figs. 


53677 (INIS-mf—11255) Thermodynamic performance of 
a gas-core fission reactor. Klein, W. (Technische Univ. 
Eindhoven (Netherlands)). 4 Dec 1987. 194p. NTIS (US 
Sales Only), AO09/MF AOl. Order Number 
DE88703266/JAW. 

Contains summary in Dutch. 

The purpose of this thesis was to investigate the thermody- 
namic behaviour of a critical quantity of gaseous uranium-fluorides 
in chemical equilibrium with a graphite wall. From the very begin- 
ning a container was considered with cooled walls. As it was evi- 
dent that a nuclear reactor working with gaseous fuel should run at 
much higher temperatures than classical LWR or HTGR reactors, 
most of the investigations were performed for walls with a surface 
temperature of 1800 to 2000 K. It was supposed that such a surface 
temperature would be technologically possible for a heat load be- 
tween 1 and 5 MWatt m/sup -2/. Cooling with high pressure 
helium-gas has to keep balance with this heat flux. The technical 
construction of such a wall will be a problem in itself. It is thought 
that the experiences with re-entry-vessels in space-technology can 
be used. A basic assumption in all the calculations is that the U-C-F 
reactor gas ‘sees’ a graphite wall, possibly graphite tiles supported 
by heat resistant materials like SiN/sub 2/, SiC/sub 2/ and at a 
lower temperature level by niobium-steel. Such a gastight com- 
pound-system is not necessarily of high-tensile strength materials. It 
has to be surrounded by a cooled neutron moderator-reflector 
which in its turn must be supported by a steel-wall at room temper- 
ature holding pressure of the order of 100 bar (10 MPa). The 
design of such a compound-wall is a task for the future. 116 refs.; 
28 figs.; 29 tabs. 


53678 (INIS-mf—11804, pp 51-60) 2nd extension stage 
of NRW RM system: Connection of the Hamm-Uentrop NPP 
(THTR 300). Short communication. Damjantschitsch, H. 
(Landesanstalt fuer Immissionsschutz des Landes Nordr- 
hein-Westfalen, Essen (Germany, F.R.)). 1987. (In German). 
NTIS (US Sales Only), PC A09/MF A0O1. Order Number 
DE88754838/JAW. (CONF-8705328—). 

From 5. symposium on nuclear reactor remote monitoring; 
Karlsruhe, F.R. Germany (4 May 1987). 

The monitoring concept for the THTR-300 differs from the 
RM system of the Wuergassen NPP in some details since it con- 
cerns a completely different type of reactor. The measured values 
of 225 physical data channels in this RM system are continuously 
collected and processed in the ADV power plant station. This in- 
volved substantial modification of available software to effect data 
communication between the ADV power plant station and the 
computers in the RM system centre at LIS and at MWMT. The 
neighbourhood monitoring circle featuring 12 stations for local 
dose rate measurement connected to a central data logger has been 
operative since August 1985. 


53679 (INIS-SU—10, pp 3-9) Thermal and hydrodynami- 
cal models of unsteady flows in coolant circuits of a power 
unit with the RBMK-1000 reactor. Arshavskij, I.M.; Kle- 
banov, L.A.; Kroshilin, A.E. 1987. (In Russian). NTIS (US 
Sales Only), PC AO5/MF AOl. Order -Number 
DE88780094/JAW. 

Voprosy Atomnoj Nauki i Tekhniki.; (no. 2). 

In Physics and technology of nuclear reactors. 

Problems related to constructing approximate hydrodynami- 
cal models,used for describing unsteady double-rate steam-water 
flows are discussed. A brief description of the H1-H4 moduli, in- 
cluded into the program complex, designed for calculating thermal 
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and hydrodynamical characteristics of a cooling system of a power 
unit with the RBMK-1000 reactor is presented. Different degree of 
coolant flow description specification at several points of the cool- 
ing system, adopted for the H1-H4 moduli, allows one to investi- 
gate a wide range of emergency and dynamic regimes as well as to 
perform standard calculations in the real time scale. 


53680 (INIS-SU—10, pp 10-13) Thermal and hydrody- 
namic models of the main component for coolant circuits of a 
power unit with the RBMK-1000 reactor. Antuf'ev, A.A.; 
Gal’berg, V.P.; Zueva, T.Yu.; Petrov, V.A.; Saroer, A.A. 
1987. (In Russian). NTIS (US Sales Only), PC A05/MF 
A01. Order Number DE88780094/JAW. 

ao Atomnoj Nauki i Tekhniki.; (no. 2). 

In Physics and technology of nuclear reactors. 

Methods, realized in the program moduli, used for calculat- 
ing thermal and hydrodynamic characteristics of the main circulato- 
ry pumps, feed electric pumps and separator drums of NPPs with 
RBMK-1000 reacors are described. 


53681 (INIS-SU—10, pp 67-71) Dynamics and stability 
of turbine-pumping system for gas coolant supply in a NPP. 
Molodov, Z.A.; Trunin, Yu.F.; Shilov, B.N. 1987. (In Rus- 
sian). NTIS (US Sales Only), PC A0O5/MF A0l1. Order 
Number DE88780094/JAW. 

geen Atomnoj Nauki i Tekhniki.; (no. 2). 

In Physics and technology of nuclear reactors. 

A simplified mathematical model of turbine-pumping assem- 
bly (TPA) dynamics is developed. TPA is used for gas coolant 
supply in a coolant circuit of NPP with HTR reactor. Stability of 
the stationary solution of mathematical model equations has been 
investigated; transients under the most characteristic accident con- 
ditions have been calculated. The mathematical model of TPA dy- 
namics is a system of non-linear differential and algebraic equations. 
Some other stationary solutions may exist in such a nonlinear 
system besides the solution corresponding to the nominal mode of 
operation at the same parameter values. The presence of only one 
stable state of equilibrium is detected by special investigation of 
equations considered with parameters corresponding to the 200 
MW NPP and to TPA with capacity of 2500 HP and the rotor ro- 
tational speed of 7x10/sup 4/ rev/min order. The conclusion that 
the TPA is stable and well regulated assembly introducing no 
anomalies in NPP dynamics, is made. 


53682 (INIS-SU—10, pp 72-76) Dynamics and stability 
of a NPP power unit. Korolev, V.I.; Loktin, A.V.; Trunin, 
Yu.F. 1987. (In Russian). NTIS (US Sales Only), PC A05/ 
MF AO1. Order Number DE88780094/JAW. 

Vossen Atomnoj Nauki i Tekhniki.; (no. 2). 

In Physics and technology of nuclear reactors. 

A mathematical model of dynamics of a turbine-type trans- 
ducer with cryogenically cooled excitation winding included into 
coolant circuit of a unit with HTGR reactor is considered. The 
subsystem describing dynamics of slow heat and electromechanical 
processes in a solenoid and electric generator rotor is determined. 
Stability margins in the parameter space characterizing the depend- 
ence of electric resistance of the generator solenoid on the tempera- 
ture and delayed action of solenoid warm-up are determined. Tran- 
sients in temperature perturbation at the core outlet are calculated. 


53683 Nuclear design analysis of a multicavity gas core 
reactor system. Panicker, M.M.; Dugan, E.T.; Anghaie, S. 
(Univ. of Florida, Gainesville (USA)). Transactions of the 
a ——, Society; 55: 628-629(1987). (CONF- 

95—). 

From American Nuclear Society winter meeting; Los Ange- 
les, CA, USA (15 Nov 1987). 

The Innovative Nuclear Space Power Institute (INSPI) at 
the University of Florida has undertaken extensive research to es- 
tablish the scientific feasibility and engineering validation of gase- 
Ous core reactor and energy conversion systems that have core 
power densities of a kilowatt per cubic centimeter and reactor 
masses of a kilogram per thermal megawatt for burstpower space 
applications. Gaseous core fission concepts have attractive features 
for space power generation that include low critical mass, high fuel 
utilization, and adaptability to different energy conversion systems. 
The bimodal gas core reactor system that is currently the main 
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focus of research at INSPI, consists of a high-power acoustically 
oscillated gas core (AGCR) central chamber surrounded by an an- 
nular ring of cylindrical low-power pulsed gas core reactor 
(PGCR) chambers. This summary includes a basic neutronic analy- 
sis of the bimodal gas core reactor system in which the PGCR gas 
loading and the inner radial beryllium (TIBE) are varied. 


‘ 


53684 Thermal-hydraulic modeling of porous bed reac- 
tors. Araj, K.J.; Nourbakhsh, H.P. (Brookhaven National 
Lab., Upton, NY (USA)). Transactions of the American Nu- 
clear Society; 55: 728-730(1987). (CONF-8711195—). 

From American Nuclear Society winter meeting; Los Ange- 
les, CA, USA (15 Nov 1987). 

Optimum design of nuclear reactor cores requires an itera- 
tive approach between the thermal-hydraulic, neutronic, and oper- 
ational analysis. This paper will concentrate on the thermal-hydrau- 
lic behavior of a hydrogen-cooled small particle bed reactor (PBR). 
The PBR core modeled here consists of a hexagonal array of fuel 
elements embedded in a moderator matrix. The fuel elements are 
annular packed beds of fuel particles held between two porous cy- 
lindrical frits. These particles, 500 to 600 ym in diameter, have a 
uranium carbide core, which is coated by two layers of graphite 
and an outer coating of zirconium carbide. Coolant flows, radially 
inward, from the cold frit through the packed bed and hot frit and 
axially out the channel, formed by the hot frit to a common 
plenum. A fast running one-dimensional lumped-parameter steady- 
state code (FTHP) was developed to evaluate the effects of design 
changes in fuel assembly and power distribution. Another objective 
for the code was to investigate various methods of coolant control 
to minimize hot channel effects and maximize outlet temperatures. 


2104 Power Reactors, Non-breeding, Otherwise 
Moderated Or Unmoderated 


REFER ALSO TO CITATION(S) 53149, 53890, 55954 


53685 (CNEA-NT—8/87) Elements for evaluation of the 
potential of the thorium cycle in Argentina. Corcuera, R.M. 
(Comision Nacional de Energia Atomica, Buenos Aires (Ar- 
gentina). Dept. de Prospectiva y Estudios Especiales). 1987. 
90p. (In Spanish). NTIS (US Sales Only), PC A05/MF A011. 
Order Number DE88703114/JAW. 

A comprehensive review of the most important elements to 
be taken into account for the evaluation and, eventually, the imple- 
mentation of the introduction of thorium cycle strategies in argen- 
tinian heavy-water type power plants, and also of the associated de- 
velopment of the external fuel cycle, is presented. Particularly, the 
up-dated situations summarized here cover resources and prices of 
natural uranium and thorium, development of the various stages of 
the external fuel cycle, description of the most important strategies 
and their capabilities for the best use of mineral resources and, fi- 
nally, the economic implications and the global comparison of those 
strategies. Various data and parameter values are added to those 
given in AECL’s external reports. Some appendices are devoted to 
the definitions of a ‘global fuel-cycle conversion factor’ and to the 
analysis of the effective use of mineral resources, taking into ac- 
count fissile and fertile material losses in the external fuel cycle, for 
the different cases of fuel conversion and breeding. 


53686 (INIS-BR—1251) Material qualification. Require- 
ment and methodologies in Argentina: CNA II project. Quar- 
anta, R.L. (Empresa Nuclear Argentina de Centrais Eletri- 
cas (Argentina)). (Instituto Brasileiro de Qualidade Nuclear, 
Rio de Janeiro). 1987. 10p. (In Spanish). (CONF-8710382— 
). NTIS (US Sales Only), PC A02/MF A0O1. Order Number 
DE88704137/JAW. 

From Brazil-Argentina seminar about quality assurance in 
nuclear and conventional industries; Sao Paulo, Brazil (27 Oct 
1987). 

The necessary requirements for quality assurance of pressure 
vessel components fabrication for CNA II are presented. (E.G.). 


21 NUCLEAR POWER PLANTS 


53687 Leak-before-break experience in CANDU reactors. 
Price, E.G.; Moan, G.D.; Coleman, C.E. Transactions of the 
American Nuclear Society; 56: 58(1988). (CONF-880422—). 

From Topical meeting on engineering for nuclear plant op- 
eration and maintenance; Myrtle Beach, SC, USA (17 Apr 1988). 

In the Canada deuterium uranium (CANDU) reactor, each 
of the ~ 400 hot pressure tubes containing the fuel bundles and the 
pressurized heat transport water is surrounded and insulated from 
the cold moderator by a calandria tube. The pressure tubes are 
made from cold-worked Zr-2.5 Nb with a minimum wall thickness 
of 4.19 mm, and the calandria tubes are made from annealed Zirca- 
loy-2 with a minimum wall thickness of 1.37 mm. The annulus be- 
tween these two tubes contains an inert gas. Leak-before-break has 
developed into an operational tool in CANDU reactors to prevent 
unstable failure of pressure tubes. A procedure for leak detection 
and reactor response has been developed from the use of the annu- 
lus gas, whose dew point is measured to ascertain if leaks have 
crept into the annulus. The characteristics of the crack are used to 
establish the response time for leak detection. The reactor is re- 
quired to be shut down before the length of the slowly growing 
crack has reached the critical stage. This critical crack length, de- 
termined using slit burst tests on tubes, is the crack length at which 
the crack growth becomes unstable. The most likely crack growth 
mecharism is delayed hydride cracking. This mechanism requires 
three conditions to occur simultaneously: the material must be sen- 
sitive to delayed hydride cracking; zirconium hydrides must be 
present in the material; and the tensile stress must be sufficiently 
great. 


53688 Decontamination support for Ontario hydro oper- 
ation and maintenance. Lacy, C.S. Transactions of the Ameri- 
can Nuclear Society; 56: 78(1988). (CONF-880422—). 

From Topical meeting on engineering for nuclear plant op- 
eration and maintenance; Myrtle Beach, SC, USA (17 Apr 1988). 

The decontamination of various systems and equipment has 
been a key element in the operation and maintenance programs of 
Ontario Hydro CANDU reactors. Currently, 16 reactors are in 
service and 4 under construction. Decontamination is used both to 
control external radiation fields as well as to minimize loose con- 
tamination. Additional benefits invariably accrue, such as a reduced 
number of maintenance workers required, increased productivity, 
and increased morale. A central technical service organization was 
established to provide decontamination recommendations, expertise, 
and equipment to our station. To provide an all-around service, a 
variety of decontamination techniques have been developed. The 
success of the program is best demonstrated by discussion of two 
examples: primary heat transport system decontamination using the 
CANDECON process and steam generator channel head decon- 
tamination using high-pressure water jetting. 


53689 Ontario hydro integrated programs for plant design 
and construction. Oreskovich, J.P.; Somerville, R.L. Trans- 
actions of the American Nuclear Society; 55: 495-496(1987). 
(CONF-8711195—). 

From American Nuclear Society winter meeting; Los Ange- 
les, CA, USA (15 Nov 1987). 

Integrated programs for plant design and construction 
(IPPDC) is a 5-yr program at Ontario Hydro to optimize engineer- 
ing and construction productivity through better use of computer 
technology. The proportion of computer programs operating with 
data derived from an integrated common data base is very low. 
IPPDC, on the other hand, is greatly concerned with this common 
data base. The goals of the IPPDC include improvement of the in- 
formation flow for a project, minimization of site-discovered inter- 
ferences, and compression of the entire project life cycle through 
the intelligent use of computer technology. This program focuses 
on the development of an integrated data base for plant design soft- 
ware systems to service a multi discipline engineering environment 
as required by a large-scale megaproject. To achieve the goals of 
IPPDC, there are three basic elements of computer technology that 
must be in place before a totally integrated data base system can be 
achieved: (1) data management; (2) networking; and (3) three-di- 
mensional modeling. 
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53690 (CEA-CONF—9369) European development of fer- 
ritic-martensitic steels for fast reactor wrapper applications. 
Bagley, K.; Little, E.A.; Levy, V.; Alamo, A. and others. 
(UKAEA Headquarters, London). (CEA Centre d’Etudes 
Nucleaires de Saclay, 91 - Gif-sur-Yvette (France). Dept. de 
Technologie). 1987. 23p. (CONF-871022—). NTIS (US 
Sales Only), PC A03/MF AOl. Order Number 
DE88754699/JAW. 

From International conference on materials for nuclear reac- 
tor core applications; Bristol, UK (27 Oct 1987). 

9-12%Cr ferritic-martensitic stainless steels are under devel- 
opment in Europe for fast reactor sub-assembly wrapper applica- 
tions. Within this class of alloys, attention is focussed on three key 
specifications, viz. FV448 and DIN 1.4914 (both 10-12% CrMoVNb 
steels) and EM10 (an 8-10%Cr-0.15%C steel), which can be opti- 
mized to give acceptably low ductile-brittle transition characteris- 
tics. The results of studies on these steels, and earlier choices, cov- 
ering heat treatment and compositional optimization, evolution of 
wrapper fabrication routes, pre and post-irradiation mechanical 
property and fracture toughness behaviour, microstructural stabili- 
ty, void swelling and in-reactor creep characteristics are reviewed. 
The retention of high void swelling to displacement doses in excess 
of 100 dpa in reactor irradiations reaffirms the selection of 9-12%Cr 
steels for on-going wrapper development. Moreover, irradiation-in- 
duced changes in mechanical properties (e.g. in-reactor creep and 
impact behaviour), measured to intermediate doses, do not give 
cause for concern; however, additional data to higher doses and at 
the lower irradiation temperatures of 370/sup 0/-400/sup 0/C are 
needed in order to fully endorse these alloys for high burnup appli- 
cations in advanced reactor systems. 


53691 (CEA-tr—2188) Accoustic of BN-600 
steam generator. Yugai, V.S.; Naboichenkov, L.N.; Zhuko- 
vets, V.N.; Ivannikov, V.I.; Vylomov, V.V.; Ryabinin, E.F.; 
Chernykh, P.G.; Fleisher, Y.V. (CEA Centre d’Etudes Nu- 
cleaires de Saclay, 91 - Gif-sur-Yvette (France)). May 1986. 
9p. (In French). NTIS (US Sales Only), PC A02/MF AO1. 
Order Number DE88754725/JAW. 

In this paper the results of accoustic background for BN-600 
steam generator in nominal operating conditions are presented. The 
1-200 kHz accoustic background of evaporator and reheater mod- 
ules are given. 


53692 (CEA-tr—2189) Fission fragments and structural 
materials cross sections accuracy influence on main character- 
istics in fast neutron reactor physics. Manturov, G.N.; Niko- 
laev, M.N.; Tsibulya, A.M. (CEA Centre d'Etudes Nu- 
cleaires de Saclay, 91 - Gif-sur-Yvette (France)). Jan 1986. 
22p. (In French). NTIS (US Sales Only), PC A03/MF AO1. 
Order Number DE88754726/JAW. 

This report is devoted to the exactingness in neutronic data 
to impose at the fission products and at the structural materials. To 
construct fast neutron power reactors it is necessary to know the 
accuracy in the calcul of multiplication factor, regeneration factor 
and reactivity losses. In this report the main error sources are ex- 
amined. 


53693 (CEA-tr—2190) Study of neutron absorption by 
fission products in a critical assembly of fast neutron reactor. 
Bednyakov, S.M.; Dulin, V.A.; Manturov, G.N.; Mozhaev, 
V.K. (CEA Centre d’Etudes Nucleaires de Saclay, 91 - Gif- 
sur-Yvette (France)). Jan 1986. 17p. (In French). NTIS (US 
Sales Only), PC A03/MF AOl. Order Number 
DE88754727/JAW. 

The present work is devoted at the study of neutron capture 
cross sections in Fission products by activation and reactivity meth- 
ods in the critical assembly BF-45, simulation of BN-600 reactor. 
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53694 (CEA-tr—2191) In operation chemical washing of 
BN-600 tertiary circuit. Ermolaev, N.N.; Beloborodov, 
V.V.; Smykov, V.B.; Shevchenko, N.N. (CEA Centre 
d'Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette 
(France)). Apr 1986. 6p. (In French). NTIS (US Sales 
Only), PC A0O2/MF AO!. Order Number DE88754728/ 
JAW. 


In this paper the authors present the tertiary circuit chemical 
washing technology used in BN-600. The chemical composition of 
the washing solution is given. 


53695 (CEA-tr—2199) Study of auto development final 
state of a little water leaks through a 03X2ON32M3B steel 
barrier. Kozlov, F.A.; Sergeev, G.I; Makarov, V.M. (CEA 
Centre d’Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette 
(France)). Jan 1986. 23p. (In French). NTIS (US Sales 
Only), PC A03/MF A0Ol. Order Number DE88754729/ 
JAW. 


In this paper the authors give the results of experimental 
study on the development of little water leaks in sodium through a 
03X2ON32M3B steel barrier. The sensibility of a tube target set op- 
posite to jet is given. 


53696 (CEA-tr—2200) Propagation coefficients calcula- 
tions for water ebullition sounds transmitted through the 
tubes wall in the sodium. Yugai, V.S.; Sorokina, T.G.; Para- 
filo, L.M. (CEA Centre d’Etudes Nucleaires de Saclay, 91 - 
Gif-sur-Yvette (France)). Jan 1986. 1lp. (In French). NTIS 
(US Sales Only), PC A03/MF AOl. Order Number 
DE88754730/JAW. 

In this paper the authors present the calculation results of 
water ebullition sounds propagation transmitted through the tube 
wall in the sodium. The maximum propagation of ebullition sounds 
occurs in the 1-4 KHz frequency range, for vapor content near 
zero. 


53697 (CEA-tr—2201) Calculation of noise attenuation 
coefficient for leaks in the system sodium-water. Yugai, V.S.; 
Kozlov, F.A.; Sorokina, T.G. (CEA Centre d'Etudes Nu- 
cleaires de Saclay, 91 - Gif-sur-Yvette (France)). Jan 1986. 
13p. (In French). NTIS (US Sales Only), PC A03/MF AO1. 
Order Number DE88754731/JAW. 

In this report the authors present the calculation results for 
sound attenuation coefficient on hydrogen. bubbles in sodium and 
show a calculation method of attenuation coefficient for different 
temperatures of sodium in the 1-200 kHz range frequencies. 


53698 (CEA-tr—2202) Studies associating calculations 
and experimentations on fast neutron reactor physic. Kazans- 
kij, Y.A. (CEA Centre d'Etudes Nucleaires de Saclay, 91 - 
Gif-sur-Yvette (France)). Jan 1986. 7p. (In French). NTIS 
(US Sales Only), PC A02/MF AOl. Order Number 
DE88754732/JAW. 


53699 (CEA-tr—2203) Setting at point on critical assem- 
bly of modelling methods for fast neutron power reactors. 
Zhukov, A.V.; Kazanskij, Y.A.; Kochetkov, A.L.; Matveev, 
V.I.; Mironovich, Y.N. (CEA Centre d'Etudes Nucleaires 
de Saclay, 91 - Gif-sur-Yvette (France)). Jan 1986. 10p. (In 
French). NTIS (US Sales Only), PC A02/MF AOl1. Order 
Number DE88754733/JAW. 

In this report the authors examine two modelling methods. 
In the first method the model presents faithfully the flux distribu- 
tion. In the second method the reactor model is made by a central 
mixed oxide fuel surrounded with uranium. 


53700 (CEA-tr—2204) Experimental determination of the 
relative thermic unwedging for control rods and Doppler 
effect in the BN-600 reactor. Evseev, A.Ya.;- Kazanskij, 
Yu.A.; Kozlov, V.P.; Matveenko, I.P.; Pshakin, G.M.; Su- 
vorov, V.D.; Tkachuk, N.N.; Shikina, V.I. (CEA Centre 
G'Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette 
(France)). Jan 1986. 12p. (In French). NTIS (US Sales 
only), PC A03/MF AOl. Order Number DE88754734/ 
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In this report the authors give the experimental determina- 
tion results of the Doppler effect in the BN-600 reactor. The basis 
of the method used is the analysis of the reactivity coefficient varia- 
tion with temperature. 


53701 (CEA-tr—2205) Results of calculation test for neu- 
tronic characteristics of Phenix. Vasil’ev, V.A.; Evdokimov, 
V.P.; Ivanov, A.P.; Levchenko, S.N.; Farakshin, M.R.; 
Chernyi, V.A. (CEA Centre d'Etudes Nucleaires de Saclay, 
91 - Gif-sur-Yvette (France)). Jan 1986. 10p. (In French). 
NTIS (US Sales Only), PC A02/MF AO1. Order Number 
DE88754735/JAW. 

In this paper the authors present the results of neutronic 
characteristic calculation for Phenix. This calculation is made by 
the method used for the BN reactors. 


53702 (CEA-tr—2206) Comparison between two dimen- 
sional calculations (r, z) of a fast neutron power reactor type 
BN executed at Obninsk and Cadarache. Chernyi, V.A.; 
Bobrov, S.B. (CEA Centre d’Etudes Nucleaires de Saclay, 
91 - Gif-sur-Yvette (France)). Jan 1986. 12p. (In French). 
NTIS (US Sales Only), PC A03/MF AO1. Order Number 
DE88754736/JAW. 

In this paper the authors present the results of two dimen- 
sional calculation about the neutron multiplication factor, the effect 
of sodium void and Doppler effect on reactivity in a fast neutron 
power reactor type BN-1600. These results are compared with 
those obtained on the same model by the CEA-Cadarache. 


53703 (CEA-tr—2207) Test model calculation results for 
fast neutrons power reactor type BN-1600. Matveev, V.1,; 
Bobrov, S.B.; Zinin, A.I.; Ivanov, A.P.; Kolesov, V.E.; Ser- 
egin, A.S. (CEA Centre d’Etudes Nucleaires de Saclay, 91 - 
Gif-sur-Yvette (France)). Jan 1986. 40p. (In French). NTIS 
(US Sales Only), PC A03/MF AOl. Order Number 
DE88754737/JAW. 

In this report the authors give the results of test model cal- 
culation for fast neutrons power reactor type BN-1600. The calcu- 
lations are made in two dimensional geometry with an hexagonal 
array before and after refuelling. 


53704 (CEA-tr—2208) Calculation model for LMFBR 
shield. Savitskij, V.I. (CEA Centre d’Etudes Nucleaires de 
Saclay, 91 - Gif-sur-Yvette (France)). Jan 1986. lip. (in 
French). NTIS (US Sales Only), PC A03/MF A0O1. Order 
Number DE88754738/JAW. 

In this report the author describes an one-dimensional calcu- 
lation model for shield of a fast neutrons power reactor. 


53705 (EGG-M—88188) Tightly coupled transient analy- 
sis of EBR-II: An Idaho National Engineering Laboratory 
(INEL) engineering simulation project. Makowitz, H.; Lehto, 
W.K.; Sackett, J.I. (EG and G Idaho, Inc., Idaho Falls 
(USA)). Jul 1988. Contract AC07-761D01570. 7p. (CONF- 
880702—19). NTIS, PC A02/MF A0O1; 1; GPO Dep. Order 
Number DE88015133/JAW. 

From 23. intersociety energy conversion engineering confer- 
ence; Denver, CO, USA (31 Jul 1988). 

A "Tightly Coupled” transient analysis system for the Ex- 
perimental Breeder Reactor-II (EBR-ID) is currently being tested. 
The system consists of a faster than real time high fidelity reactor 
simulation, advanced graphics displays, expert system coupling, and 
real time data coupling via the EBR-II data acquisition system to 
and from the plant and the control system. The base, first genera- 
tion software has been developed and is presently being tested. 
Various subsystem couplings and the total system integration are 
being checked out. This system should enhance the diagnostic and 
prognostic capability of EBR-II in the near term and provide auto- 
matic control during startup and power maneuvering in the future, 
as well as serve as a testbed for new control system development 
for advanced reactors. 
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53706 (PNL-SA—15303) The effects of phosphorus and 
boron on the behavior of a titanium-stabilized austenitic stain- 
less steel developed for fast reactor service. Hamilton, M.L.; 
Johnson, G.D.; Puigh, R.J.; Garner, F.A.; Maziasz, P.J.; 
Yang, W.J.S.; Abraham, N. (Pacific Northwest Lab., Rich- 
land, WA (USA)). Aug 1988. Contract AC06-76RL01830. 
49p. (CONF-8711224—1). NTIS, PC A03/MF A0Ol1. Order 
Number DE88016315/JAW. 

From Symposium on residual and unspecified elements in 
steel; Bel Harbour, FL, USA (11 Nov 1987). 

Austenitic stainless steels are used for core component mate- 
rials in liquid metal cooled reactors (LMRs). To extend the lifetime 
of LMR fuel assemblies, considerable effort was expended by the 
US breeder materials program to find ways to minimize radiation- 
induced dimensional changes (swelling and creep) and to maximize 
the creep rupture strength. After various elements were shown to 
strongly affect swelling and creep behavior, compositional modifi- 
cations to a commercial grade austenitic stainless steel (AISI 316) 
produced an alloy with significant improvement in swelling resist- 
ance over the standard 300 series alloys. Changes were primarily in 
the concentrations of chromium, nickel, silicon and titanium, 
ASTM specification A771-83 was approved in 1983 for the new 
alloy, designated UNS S38660. Substantial improvement can be 
produced in the creep rupture behavior of this alloy. Elements such 
as phosphorus and boron, typically present in trace quantities, have 
a significant influence on the creep strength of austenitic stainless 
steels. Several heats of alloy S38660 were made that systematically 
varied the phosphorus and boron contents. Uniaxial creep tests 
were conducted at 704{degree}C (1300{degree}F) to evaluate the 
effects of these elements on the creep rate and the rupture life. The 
results of these tests were used to guide the production of reactor 
grade fuel pin cladding for further evaluations. Pressurized tube 
specimens were tested in the laboratory and also in a fast reactor. 
Results of these investigations have shown that the elements phos- 
phorus and boron, present in minute but controlled amounts, in- 
crease both the in- reactor and ex-reactor rupture life and reduce 
both in-reactor swelling and creep rate. Microstructural evaluations 
were also conducted to help ascertain the mechanisms by which 
the improved properties were obtained. 41 refs., 28 figs., 3 tabs. 


53707 (WHC-SA—0134) FFTF [Fast Flux Test Facility] 
cesium trap design, installation, and operating experience. 
Bechtold, R.A.; Grenard, C.E. (Westinghouse Hanford Co., 
Richland, WA (USA)). Jun 1988. Contract AC06- 
87RL10930. 10p. (CONF-881009—2). NTIS, PC A03/MF 
A01. Order Number DE88013670/JAW. 

From 4. international conference on liquid metal engineering 
and technology; Avignon, France (17 Oct 1988). 

The Fast Flux Test Facility (FFTF) is a 400-MWt, sodium- 
cooled reactor located on the Hanford Site near Richland, Wash- 
ington, USA. The FFTF is owned by the U.S. Department of 
Energy and is operated by the Westinghouse Hanford Company. 
The FFTF was designed to test fuels and materials for use in liquid 
metal reactors. Since initial operation in 1982, anticipated breaches 
of experimental fuel pins have released fission products, including 
cesium, into the primary sodium. Because of its high volatility, 
cesium vaporizes into the cover gas space, where it condenses on 
components and equipment and is transported into the cover gas 
outlet. Because of the long half-life of °7Cs, these deposits result in 
long-term, local radiation levels that make contact maintenance dif- 
ficult. Thus, a cesium trap was installed in FFTF to reduce the 
cesium level in the sodium. The trap could also permit a Run 
Beyond Cladding Breach (RBCB) program without compromising 
the sodium purity. Approximately 12 years of operating experience 
with a cesium trap at the Experimental Breeder Reactor II (EBR- 
II), located at Idaho Falls, Idaho provided the design basis for the 
FFTF cesium trap. 2 refs., 8 figs., 3 tabs. 


53708 Software engineering for the EBR-II data acquisi- 
tion system conversion. Schorzman, W. Transactions of the 
American Nuclear Society; 56: 69-71(1988). (CONF-880422— 
). 


From Topical meeting on engineering for nuclear plant op- 
eration and maintenance; Myrtle Beach, SC, USA (17 Apr 1988). 
The original data acquisition system (DAS) for the Experi- 
mental Breeder Reactor II (EBR-II) was placed into service with 
state-of-the-art computer and peripherals in 1970. Software engi- 
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neering principles for real-time data acquisition were in their infan- 
cy, and the original software design was dictated by limited hard- 
ware resources. The functional requirements evolved from creative 
ways to gather and display data. This abstract concept developed 
into an invaluable tool for system analysis, data reporting, and as a 
plant monitor for operations. In this paper the approach is outlined 
to the software conversion project with the restraints of operational 
transparency and 6 weeks for final conversion and testing. The out- 
line is then compared with the formal principles of software engi- 
neering to show the way that bridge the gap can be bridged be- 
tween the theoretical and real world by analyzing the work and 
listing the lessons learned. 


53709 Technique for computing bowing reactivity feed- 
back in LMFBRs. Finck, P.J. (Argonne National Lab., IL 
(USA)). Transactions of the American Nuclear Society; 55: 
581-583(1987). (CONF-8711195—). 

From American Nuclear Society winter meeting; Los Ange- 
les, CA, USA (15 Nov 1987). 

During normal or accidental transients occurring in a liquid- 
metal fast breeder reactor (LMFBR) core, the assemblies and their 
support structure are subjected to important thermal gradients that 
induce differential thermal expansions of the walls of the hexcans 
and differential displacement of the assembly support structure. 
These displacements, combined with the creep and swelling of 
structural materials, remain quite small, but the resulting reactivity 
changes constitute a significant component of the reactivity feed- 
back coefficients used in safety analyses. It would be prohibitive to 
compute the reactivity changes due to all transients. Thus, the usual 
practice is to generate reactivity gradient tables. The purpose of 
this paper is to show that the technique currently used for creating 
these tables is systematically biased. A new unbiased technique is 
described, and results of its application to test problems are summa- 
rized. 


53710 Neutron noise monitoring of the LWBR at ship- 
pingport. Schick, W.C. Jr. Transactions of the American Nu- 
clear Society; 55: 605-607(1987). (CONF-8711195—). 

From American Nuclear Society winter meeting; Los Ange- 
les, CA, USA (15 Nov 1987). 

Neutron noise analysis is a technique for detecting vibration 
of reactor internals-especially the core barrel and thermal shield-by 
analyzing fluctuations in the signals from neutron detectors external 
to the core. A program of neutron noise monitoring was established 
at the Shippingport Atomic Power Station, Shippingport, Pennsyl- 
vania, during operation of the light water breeder reactor (LWBR) 
core. The LWBR was a **U/thorium-fueled core that operated 
from 1977 to 1982. Initial neutron noise measurements were per- 
formed at five power levels during station startup in August and 
September 1977. Subsequent measurements were made at ~ 6- 
month intervals through September 1982 shortly before final shut- 
down. Noise spectra were obtained from four detectors that were 
part of the nuclear protection system and from two other detectors 
used solely for testing. Power spectral densities (PSDs) were ob- 
tained for all detectors, and phase and coherence measurements 
were performed on various pairs of signals. 


53711 Measured breeding in a light water breeder reac- 
tor. Tessler, G.; Babyak, W.J.; Beaudoin, B.R.; Beggs, W.J.; 
Freeman, L.B.; Hecker, H.C.; Kahler, A.C.; Schick, W.C.; 
Simon, C.J.; Raab, H.F. Transactions of the American Nucle- 
ar Society; 55: 607-608(1987). (CONF-8711195—). 

From American Nuclear Society winter meeting; Los Ange- 
les, CA, USA (15 Nov 1987). 

The light water breeder reactor (LWBR), a pressurized 
water reactor fueled with 7**UO2 and 7°?ThOs in Zircaloy-clad fuel 
rods, was designed and built by the Bettis Atomic Power Laborato- 
ry (BAPL) under the technical direction of, the US Dept. of 
Energy's Office of Naval Reactors. The LWBR objective was to 
demonstrate that breeders can be operated in existing light water 
reactor (LWR) plants. Following 5 yr of successful operation 
(1977-1982), a proof-of-breeding program was carried out to meas- 
ure the end-of-life (EOL) fissile fuel content of the LWBR and to 
confirm that the LWBR was a breeder. Completed assay measure- 
ments of expended LWBR fuel elements confirm earlier indications 
based on partial measurements that breeding was achieved. These 
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new and final results mark the successful completion of the light 
water breeder program. This technology provides our nation with 
an energy option ~ 50 times larger than existing LWRs by utilizing 
the plentiful fuel thorium with existing reactor plant technology. 


53712 Evaluation of streaming effect in an FBR fuel as- 
sembly by double heterogeneous modeling. Takeda, T.; Une- 
saki, H.; Yamamoto, T.; Kinjo, K.; Sanda, T.; Shukuya, H. 
(Osaka Univ. (Japan)). Transactions of the American Nuclear 
Society; 55: 620-621(1987). (CONF-8711195—). 

From American Nuclear Society winter meeting; Los Ange- 
les, CA, USA (15 Nov 1987). 

In this study, neutron streaming in a typical prototype FBR 
caused by the double heterogeneity structure has been estimated by 
means of multigroup (70-group) calculations. 


53713 Effect of blanket assembly shuffling on LMR neu- 
tronic performance. Khalil, H.; Fujita, E.K. (Argonne Na- 
tional Lab., IL (USA)). Transactions of the American Nucle- 
ar Society; 55: 621-623(1987). (CONF-8711195—). 

From American Nuclear Society winter meeting; Los Ange- 
les, CA, USA (15 Nov 1987). 

Neutronic analyses of advanced liquid-metal reactors 
(LMRs) have generally been performed with assemblies in different 
batches scatter-loaded but not shuffled among the core lattice posi- 
tions between cycles. While this refueling approach minimizes refu- 
eling time, significant improvements in thermal performance are be- 
lieved to be achievable by blanket assembly shuffling. These im- 
provements, attributable to mitigation of the early-life overcooling 
of the blankets, include reductions in peak clad temperatures and in 
the temperature gradients responsible for thermal striping. Here the 
authors summarize results of a study performed to: (1) assess 
whether the anticipated gains in thermal performance can be real- 
ized without sacrificing core neutronic performance, particularly 
the burnup reactivity swing rho/sub bu/, which determines the rod 
ejection worth; (2) determine the effect of various blanket shuffling 
operations on reactor performance; and (3) determine whether shuf- 
fling strategies developed for an equilibrium (plutonium-fueled) 
core can be applied during the transition from an initial uranium- 
fueled core as is being considered in the US advanced LMR pro- 
gram. 


53714 Nonlinear PRD components of EBR-II compared 
with bowing analyses. Meneghetti, D.; Kucera, D.A. (Ar- 
gonne National Lab., IL (USA)). Transactions of the Ameri- 
can Nuclear Society; 55: 623-624(1987). (CONF-8711195—). 

From American Nuclear Society winter meeting; Los Ange- 
les, CA, USA (15 Nov 1987). 

The nonlinear components of the power reactivity decre- 
ments (PRDs) for Experimental Breeder Reactor II (EBR-II) runs 
85A, 93A, 99A, and 122A have been reported. These nonlinear 
components were deduced by subtraction of the calculated linear 
(and Doppler) components from the measured PRD curves. The 
linear (and Doppler) components of the PRDs were calculated 
using the EBRPOCO program together with an addition to the 
program (RODCO) that accounts for the effects of positionings of 
the control rods. Corresponding calculated bowing components of 
these runs have now been calculated assuming that the hex can 
ducts are unirradiated and thus have been assumed to have neither 
swelling nor bowing at the zero-power level in the analyses. Fur- 
thermore, the initial separations of the subassemblies at the contact- 
button levels are all assumed to be the unirradiated nominal 0.002 
in. (0.051 mm). Comparison of these calculations with the bowing 
components deduced from the measurements enable the signs and 
magnitudes of the effects of the unknown initial conditions to be 
ascertained. 


53715 Comparisons of power transfer functions and flow 
transfer functions in EBR-II. Grimm, K.N.; Meneghetti, D. 
(Argonne National Lab., IL (USA)). Transactions of the 
oe tm Nuclear Society; 55: 625-627(1987). (CONF- 
11195—). 

From American Nuclear Society winter meeting; Los Ange- 
les, CA, USA (15 Nov 1987). 

Transfer functions may be used to calculate component feed- 
backs or temperature increments by convolution of the transfer 
function with the appropriate fractional change in system quantity. 
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Power-change transfer functions have been reported. The corre- 
sponding flow transfer functions for this case, and comparison with 
the power transfer functions, are reported here. Results of feedback 
simulation of ramped flow transients using flow transfer functions 
are also described. 


53716 Trench fast reactor design using the microcomput- 
er. Rohach, A.F.; Sankoorikal, J.T.; Schmidt, R.R.; Spinrad, 
B.I. (iowa State Univ., Ames (USA)). Transactions of the 
American Nuclear Society; 55: 627-628(1987). (CONF- 
8711195—). 

From American Nuclear Society winter meeting; Los Ange- 
les, CA, USA (15 Nov 1987). 

This project is a study of alternative liquid-metal-cooled fast 
power reactor system concepts. Specifically, an unconventional pri- 
mary system is being conceptually designed and evaluated. The 
project design is based primarily on microcomputer analysis 
through the use of computational modules. The reactor system con- 
cept is a long, narrow pool with a long, narrow reactor called a 
trench-type pool reactor in it. The reactor consists of five core- 
blanket modules in a line. Specific power is to be modest, permit- 
ting long fuel residence time. Two fuel cycles are currently being 
considered. The reactor design philosophy is that of the inherently 
safe concept. This requires transient analysis dependent on reactiv- 
ity coefficients: prompt fuel, including Doppler and expansion, fuel 
expansion, sodium temperature and void, and core expansion. Con- 
ceptual reactor design is done on a microcomputer. A part of the 
trench reactor project is to develop a microcomputer-based system 
that can be used by the user for scoping studies and design. Current 
development includes the neutronics and fuel management aspects 
of the design. Thermal-hydraulic analysis and economics are cur- 
rently being incorporated into the microcomputer system. The 
system is menu-driven including preparation of program input data 
and of output data for displays in graphics form. 


53717 Subassembly flow distributions implied from meas- 
ured temperatures in EBR-II subassemblies. Koenig, J.F.; 
Lahm, C.E. (Argonne National Lab., IL (USA)). Transac- 
tions of the American Nuclear Society; 55: 722-723(1987). 
(CONF-8711195—). 

From American Nuclear Society winter meeting; Los Ange- 
les, CA, USA (15 Nov 1987). 

To predict temperatures in a subassembly, it is necessary to 
know the coolant channel flow distribution as well as power depo- 
sition. Recent tests have been performed at the Experimental 
Breeder Reactor II (EBR-II) to measure the temperature profile in 
a subassembly using Thermal Expansion Difference devices (TEDs) 
to obtain the peak coolant temperature during irradiation so that 
the subassembly flow distribution could be implied. The tests were 
done using the EBR-II Mark II fuel elements of 4.42-mm o.d. spi- 
rally wrapped with a 1.25-mm o.d. wire. Either 91 elements were 
contained in a 56.13 mm across inside flats hex can or 61 elements 
in a 46.43 mm (1.828 in.) across inside flats hex can. Subassembly 
X433 was irradiated in core position 6A4 for run 141B. The subas- 
sembly contained 77 fuel elements and 14 dummy elements contain- 
ing TEDs at the core centerline, core top, and top of element. The 
subassembly was irradiated at normal flow at reduced power for 
482 MWd and at full power for 0.87 MWd. The 20-min full-power 
run was used to minimize power fluctuations that would be sensed 
by the maximum temperature measuring TEDs. A comparison of 
the measured temperatures from the TEDs and the whole subas- 
sembly temperature calculations based on the COBRA program are 
shown. 


53718 Validation of the RVACS/RACS model in 
SASSYS-1. Dunn, F.E. (Argonne National Lab., IL (USA)). 
Transactions of the American Nuclear Society; 55: 723- 
724(1987). (CONF-8711195—). 

From American Nuclear Society winter meeting; Los Ange- 
les, CA, USA (15 Nov 1987). 

The SASSYS-1 liquid-metal reactor (LMR) systems analysis 
code contains a model for transient analysis of heat removal by a 
reactor vessel auxiliary cooling system (RVACS) or a reactor air 
cooling system (RACS) in an LMR. This model has been validated 
by comparisons of model predictions with experimental data from a 
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REFER ALSO TO CITATION(S) 53602, 53780, 53907, 53922, 54039 


53719 (INIS-BR—1252) Qualification of enterprises and 
testing laboratories. Requirements and methodologies in Ar- 
gentina. Lopez, R.J.M. (Empresa Nuclear Argentina de 
Centrais Eletricas (Argentina)). (Instituto Brasileiro de Qua- 
lidade Nuclear, Rio de Janeiro). 1987. 12p. (In Spanish). 
(CONF-8710382—). NTIS (US Sales Only), PC A03/MF 
A0l1. Order Number DE88704138/JAW. 

From Brazil-Argentina seminar about quality assurance in 
nuclear and conventional industries; Sao Paulo, Brazil (27 Oct 
1987). 

, The necessary steps for qualifying enterprises and testing 
laboratory in nuclear field are presented. The norms and proce- 
dures used in Argentina are discussed. (E.G.). 


53720 (INIS-BR—1253) Evaluation and gualification of 
suppliers. Campos, C.B.M. (Instituto Brasileiro de Qualidade 
Nuclear, Rio de Janeiro). 1987. 32p. (In Spanish). (CONF- 
8710382—). NTIS (US Sales Only), PC A03/MF AO1. 
Order Number DE88704139/JAW. 

From Brazil-Argentina seminar about quality assurance in 
nuclear and conventional industries; Sao Paulo, Brazil (27 Oct 
1987). 

: The necessary steps to qualificate and evaluate materials and 
services suppliers of nuclear field are presented. (E.G.). 


53721 (INIS-BR—1254) Qualification and certification of 
persons. Campos, C.B.M. (Instituto Brasileiro de Qualidade 
Nuclear, Rio de Janeiro). 1987. 23p. (In Portuguese). 
(CONF-8710382—). NTIS (US Sales Only), PC A03/MF 
A01. Order Number DE88704140/JAW. 

From Brazil-Argentina seminar about quality assurance in 
nuclear and conventional industries; Sao Paulo, Brazil (27 Oct 
1987). 

Some examples about person qualification and certification 
systems used in Brazil, in the nuclear field are presented. (E.G.). 


53722 (NUREG—0750-Vol.27-Index-2) Indexes to Nucle- 
ar Regulatory Commission issuances, January--June 1988. 
(Nuclear Regulatory Commission, Washington, DC (USA)). 
Sep 1988. 62p. NTIS, PC A04/MF AOl - GPO. Order 
Number T189000276/JAW. 

Digests and indexes for issuances of the Commission (CLI), 
the Atomic Safety and Licensing Appeal Panel (ALAB), the 
Atomic Safety and Licensing Board Panel (LBP), the Administra- 
tion Law Judge (ALJ), the Directors’ Decisions (DD), and the De- 
nials of Petition of Rulemaking are presented in this document. 
These digests and indexes are intended to serve as a guide to the 
issuances. Information elements common to the cases heard and 
ruled upon are: case name (owner(s) of facility); full text reference 
(volume and pagination); issuance number; issues raised by appel- 
lants; legal citations (cases, regulations, and statutes); name of facili- 
ty, docket number; subject matter of issues and/or rulings; type of 
hearing (for construction permit, operating license, etc.); and type 
of issuance (memorandum, order, decision, etc.). 


53723 (NUREG—0750-Vol.28-No.1) Nuclear Regulatory 
Commission issuances, July 1988. (Nuclear Regulatory Com- 
mission, Washington, DC (USA). Div. of Freedom of Infor- 
mation and Publications Services). Aug 1988. 77p. NTIS, 
Saag AOl - GPO. Order Number 1T188017263/ 

This report includes the issuances received during the speci- 
fied period from the Commission (CLI), the Atomic Safety and Li- 


large-scale RVACS/RACS simulation experiment performed at Ar- 
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censing Appeal Boards (ALAB), the Atomic Safety and Licensing 
Boards (LBP), the Administrative Law Judge (ALJ), the Directors’ 
Decisions (DD), and the Denials of Petitions for Rulemaking 
(DPRM). 


53724 (NUREG—1309) The US Nuclear Regulatory 
Commission program with state and local governments and 
Indian tribes. Droggitis, S. (ed.). (Nuclear Regulatory Com- 
mission, Washington, DC (USA)). Mar 1988. 49p. NTIS, 
PC A03/MF AOl - GPO. Order Number T188900636/ 
JAW. 

The April 12, 1987 reorganization of the Nuclear Regulatory 
Commission created State, Local and Indian Tribe Programs 
(SLITP) within the Office of Governmental and Public Affairs. 
The creation of SLITP and the goals and objectives stated on the 
NRC Strategic Plan concerning State initiatives provided an oppor- 
tunity to examines NRC’s relations with State and local govern- 
ments and Indian Tribes, and to refocus them, as appropriate. The 
result of this review is attached. 


53725 Utility view of relicensing criteria, Edwards, 
D.W.; Allen, S.R. Transactions of the American Nuclear Soci- 
ety; 56: 46-47(1988). (CONF-880422—). 

From Topical meeting on engineering for nuclear plant op- 
eration and maintenance; Myrtle Beach, SC, USA (17 Apr 1988). 

The relicensing of a nuclear plant is a new and major US 
Nuclear Regulatory Commission (NRC) action that will undoubted- 
ly require rule making before it can take place. What should be 
submitted and reviewed for relicensing is entirely unknown at this 
time. As a extreme approach to relicensing, the NRC could require 
a plant evaluation against the standard review plan. Plants would 
then have to meet all current interpretations of the regulations that 
exist at the time of the license renewal application. Few plants 
could economically meet this criteria and the rationale for this ap- 
proach seems difficult to fathom. A more workable approach rec- 
ognizes the plant as a entirely known entity, and so, focuses the re- 
newal evaluation on age-related degradation of safety-significant 
equipment. Essentially this is the approach espoused by NUPLEX 
(the utility organization formed to deal with life extension issues). It 
would require that a plant maintain the licensing basis and the cor- 
responding level of safety that have evolved during its initial term. 
The promulgation of relicensing criteria will not be forthcoming 
for at least several years. Yet, such criteria are required now to 
guide licensee evaluations for plants that have the earliest license 
expirations. The purpose of this paper is to suggest a regime for this 
set of licensing criteria, which might serve as reasonable license re- 
newal criteria. With these, utilities could conduct engineering eval- 
uations for license renewal with some comfort that such evaluations 
might conform somewhat to the criteria eventually promulgated by 
NRC. 


53726 NRC perspective on plant life extension. Sheron, 
B.W. Transactions of the American Nuclear Society; 56: 
47(1988). (CONF-880422—). 

From Topical meeting on engineering for nuclear plant op- 
eration and maintenance; Myrtle Beach, SC, USA (17 Apr 1988). 

By the end of this century, many commercial nuclear power 
plants will have reached 40 yr of operation, the limit imposed by 
Congress in the 1954 Atomic Energy Act. The virtual elimination 
of capital costs for replacement generating capability will make the 
renewal of licenses for operation of those plants beyond 40 yr an 
extremely attractive option to utilities, economically. Because of the 
10- to 12-yr lead time need by utilities to make decisions on reli- 
censing versus replacement power, regulatory criteria and require- 
ments should be in place by the early 1990s. To meet this need, the 
US Nuclear Regulatory Commission (NRC) has embarked on two 
major programs: a license renewal policy development program 
and a research program on the effects of aging on nuclear compo- 
nents. Objectives of the program have been set and various options 
are being considered. 


53727 Reactor vessel surveillance for plant availability 
and life extension. Rudell, B.; Byrne, S.; Hoffmann, C. 
Transactions of the American Nuclear Society; 56: 47- 
48(1988). (CONF-880422—). 
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From Topical meeting on engineering for nuclear plant op- 
eration and maintenance; Myrtle Beach, SC, USA (17 Apr 1988). 

Reactor vessel integrity is a key element for plant life exten- 
sion (PLEX) studies. The reactor vessel surveillance program is, 
therefore, also a key element because the surveillance program pro- 
vides inputs that are important to defining reactor vessel operating 
limits and vessel integrity assessment, namely, vessel beltline materi- 
al toughness properties as a function of neutron irradiation. An 
evaluation was performed of the Calvert Cliffs units 1 and 2 reactor 
vessel beltline materials with respect to vessel integrity issues, in- 
cluding pressurized thermal shock (PTS), vessel operating limits, 
and low upper-shelf Charpy energy. The ways in which the sur- 
veillance program could contribute to resolution of vessel integrity 
issues were examined. The overall process was one in which sur- 
veillance program needs were defined and potential approaches to 
meet those needs were evaluated. This resulted in the development 
of a comprehensive reactor vessel surveillance program addressing 
life extension issues for both Calvert Cliffs units. The key elements 
of the program for each unit are described in this paper. 


2108 Economics 


REFER ALSO TO CITATION(S) 53602, 53755, 53777, 53848, 53860, 53861, 
53862, 53863, 53943 


53728 (INIS-mf—11259) Facts and figures. (Organization 
of the Petroleum Exporting Countries (OPEC), Vienna 
(Austria)). 1987. 36p. NTIS (US Sales Only), PC A03/MF 
A01. Order Neaber DE88703270/JAW. 

Whereas most of the data are, naturally, about oil, a few fig- 
ures concern nuclear energy. There is in Part 1 a flow chart of 
worldwide primary energy consumption by type, from 1974 to 
1986, where nuclear energy cousumption can be seen in relation to 
oil, gas, coal and hydro. The same is also given for the regions of 
the South. In section 3/18 the numbers of nuclear plants in con- 
struction and operation are listed separately for developing coun- 
tries, centrally planned economies and industrialized countries, for 
1986. (qui). 


53729 (STEV—1988-1) Shutting down two reactors. (Sta- 
tens Energiverk, Stockholm (Sweden)). Dec 1987. 302p. (In 
Swedish). NTIS (US Sales Only), PC A14/MF A0O1. Order 
Number DE88755133/JAW. 

Nuclear power will be phased out of the swedish energy 
system during the first decades of the next century. Commissioned 
by the swedish government, the National Energy Administration 
reports a study on the possibilities for, and consequences of, an ear- 
lier shut down (1994-1996) of two of the twelve swedish power re- 
actors. Some of the questions studied are: How much will the elec- 
tricity price raise ?; How will the electricity consumption be affect- 
ed ?; What are the alternatives to nuclear power ?; What will the 
cost be ? and What will the environmental effects be ?. (L.E.). 


53730 Comparative costs of coal- and nuclear-generated 
electricity. Brandfon, W.W. Transactions of the American 
Nuclear Society; 56: 4(1988). (CONF-880422—). 

From Topical meeting on engineering for nuclear plant op- 
eration and maintenance; Myrtle Beach, SC, USA (17 Apr 1988). 

The US nuclear program has been halted by a coldiimnmedl of 
unfortunate circumstances that include unpredictable regulation, 
overcapacity, an uncertain economic outlook, and various financial 
constraints. This paper describes the methodology, assumptions, 
and results of a study of the first-year costs and lifetime revenue 
requirements for generating electricity from yet-to-be-constructed 
coal-fired and uranium-fueled electric plants, using schedules actual- 
ly followed in the United States for custom-designed plants. Life- 
time generating costs have been developed for plants with achieva- 
ble, shorter-than-current lead times and demonstrably efficient plant 
design, construction, and operation.-Such conditions have been ex- 
perienced recently in many nations throughout the world as well as 
in the United States in spite of a difficult regulatory environment. 
The most important conclusions of the study described in this paper 
is that nuclear appears to have a clear economic advantage. Coal is 
favorable only when it is assumed that the units will operate at 
very low capacity factors and/or when the capital cost differential 
between nuclear and coal is increased far above the recent histori- 
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cal level. Nuclear is therefore a cost-competitive electric energy 
option for utilities and should be considered as an alternative to 
coal when large baseload capacity is again required. 


53731 Labor supply of engineers and scientists for nucle- 
ar electric utilities, 1987-1992. Blair, L.M. (Oak Ridge Asso- 
ciated Universities, TN (USA)). Transdctions of the Ameri- 
can Nuclear Society; 56: 15(1988). (CONF-880422—). 

From Topical meeting on engineering for nuclear plant op- 
eration and maintenance; Myrtle Beach, SC, USA (17 Apr 1988). 

An assessment of the adequacy of the supply of health physi- 
cists, nuclear engineers, and other engineers for the nuclear electric 
utility industry is based on job openings for scientists and engineers 
in broader nuclear-power-related fields, which include engineering 
and design, manufacturing, fabrication, supporting services, and 
government. In assessing the likely adequacy of labor supplies for 
commercial nuclear power job openings over the next 5 yr, consid- 
eration has been given to competing sources of labor demands, in- 
cluding nuclear energy research and development activities, nuclear 
defense, and the total US economy, and to the likely supply of new 
graduates. In particular, over the last 3 yr, the number of degrees 
awarded and enrollments in nuclear engineering programs have de- 
clined 12 and 14%, respectively, and in health physics programs, 5 
and 14%, respectively. For health physics and nuclear engineers, 
tight labor market conditions (i.e. labor supplies and demand bal- 
anced at relatively high salaries) are expected over the next 5 yr 
because of declining enrollments and slowly growing employment 
levels plus job replacement needs. The commercial nuclear power 
field is expected to face tight labor markets for electrical and mate- 
rials engineers because of strong competing demands in the econo- 
my. Other engineering occupations are likely to have adequate sup- 
plies for the nuclear power field but at salaries that continue to be 
relatively higher than salaries for other professional occupations. 


53732 Demand for engineering manpower at US nuclear 
utilities, 1987-1997. Poling, D.Y. Transactions of the Ameri- 
can Nuclear Society; 56: 15-16(1988). (CONF-880422—). 
From Topical meeting on engineering for nuclear plant op- 
eration and maintenance; Myrtle Beach, SC, USA (17 Apr 1988). 
The Institute of Nuclear Power Operations (INPO), orga- 
nized in December 1979, is an independent undertaking in self-im- 
provement by the US nuclear utilities. INPO has conducted man- 
power surveys each year since 1981. The survey is designed to de- 
termine current employment, vacancies, turnover, and other em- 
ployment-related matters at the 54 US electric utilities that operate 
or are constructing nuclear power plants. It also provides 10-yr 
projections of nuclear manpower demand at the utilities and cur- 
rent and 1-yr projections of employment opportunities for new en- 
gineering and science graduates. It should be noted that the data 
reported in this paper do not include nonutility employment; utility 
employment constitutes approximately one-third of the civilian nu- 
clear work force as reported by the US Department of Energy. 


53733 BS degree in nuclear engineering or a nuclear 
option. Williams on, T.G. (Univ. of Virginia, Charlottesville 
(USA)). Transactions of the American Nuclear Society; 56: 
16(1988). (CONF-880422—). 

From Topical meeting on engineering for nuclear plant op- 
eration and maintenance; Myrtle Beach, SC, USA (17 Apr 1988). 

Many nuclear engineering educators are concerned about the 
health of nuclear engineering academic departments. As part of a 
review of the BS nuclear engineering degree program at the Uni- 
versity of Virginia, the authors surveyed several local utilities with 
operating nuclear plants about their needs for nuclear engineering 
graduates. The perception of many of the utility executives about a 
nuclear engineering degree and about a nuclear option in another 
engineering curriculum does not agree with the way the authors 
view these two degrees. The responses to two of the survey ques- 
tions were of particular interest: (1) does your company have a 
preference between nuclear engineering graduates and graduates in 
other fields with a nuclear option? (2) what do you consider to be a 
minimum level of education in nuclear engineering for a nuclear 
option in mechanical engineering? All of the four utilities that were 
surveyed stated a preference for mechanical or electrical engineers 
with a nuclear option, although two indicated that there are certain 
jobs for which a nuclear engineering graduate is desired. 
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53734 Utility operations review of North Carolina State 
University BSNE curriculum. Bishop, E.A.; Faggart, E.M.; 
Jackson, G.D.; Lorek, M.J. Transactions of the American 
Nuclear Society; 56: 17(1988). (CONF-880422—). 

From Topical meeting on engineering for nuclear plant op- 
eration and maintenance; Myrtle Beach, SC, USA (17 Apr 1988). 

The industry advisors group of the North Carolina State 
University (NCSU) Department of Nuclear Engineering raised the 
question of how well the curriculum for a bachelor of science in 
nuclear engineering (BSNE) meets the needs of educating students 
to enter the nuclear operations field. The concern was that the nu- 
clear industry has evolved from a design to an operations mode, 
but that the BSNE curriculum may not have responded to this evo- 
lution. To address this issue, a group of four persons qualified as 
senior reactor operators with operational experience from different 
utilities was selected. The authors are the members of this review 
group. All are degreed personnel, with three BSNE graduates from 
NCSU, and all have-participated in nuclear plant startups and cur- 
rently work at nuclear plant sites. The group prepared by review- 
ing the curriculum before arriving on campus, including the report 
developed for the Accreditation Board for Engineering and Tech- 
nology. During our two-day campus visit, we reviewed course ma- 
terials, interviewed professors, and toured laboratory and reactor 
facilities in order to get more insight into the breadth and thrust of 
the BSNE curriculum. The observations and recommendations con- 
tained in this paper were developed based on these reviews and dis- 
cussions and represent the opinions of the authors and not necessar- 
ily their companies. 


53735 Artificial intelligence and engineering curricula - 
are changes needed?. Jenkins, J.P. Transactions of the Ameri- 
can Nuclear Society; 56: 17-18(1988). (CONF-880422—). 
From Topical meeting on engineering for nuclear plant op- 
eration and maintenance; Myrtle Beach, SC, USA (17 Apr 1988). 
The purpose of this paper is to identify the expected impact 
of artificial intelligence (AI) on curricula and training courses. 
From this examination, new elements are proposed for the academ- 
ic preparation and training of engineers who will evaluate and use 
these systems and capabilities. Artificial intelligence, from an oper- 
ational viewpoint, begins with a set of rules governing the oper- 
ation of logic, implemented via computer software and userware. 
These systems apply logic and experience to handling problems in 
an intelligent approach, especially when the number of alternatives 
to problem solution is beyond the scope of the human user. Usual- 
ly, AI applications take the form of expert systems. An expert 
system embodies in the computer the knowledge-based component 
of an expert, such as domain knowledge and reasoning techniques, 
in such a form that the system can offer intelligent advice and, on 
demand, justify its own line of reasoning. Two languages predomi- 
nate, LISP and Prolog. The AI user may interface with the knowl- 
edge base via one of these languages or by means of menu displays, 
cursor selections, or other conventional user interface methods. 


53736 Georgia Power Company's college degree program. 
Coggin, C.L. Transactions of the American Nuclear Society; 
56: 19(1988). (CONF-880422—). 

From Topical meeting on engineering for nuclear plant op- 
eration and maintenance; Myrtle Beach, SC, USA (17 Apr 1988). 

The purpose of this paper is to describe Georgia Power 
Company's on-site college degree program for nuclear power plant 
personnel. In February 1986, the US Nuclear Regulatory Commis- 
sion issued a policy statement concerning engineering expertise on 
shift (Generic Letter 86-04), which appeared in Volume 50, 
Number 208 of the October 28, 1985 Federal Register. One of the 
options available to nuclear power plant personnel to meet the re- 
quirement was the combined senior reactor operator/shift technical 
adviser position. One of the methods for meeting the option includ- 
ed a bachelor’s degree in engineering technology for an accredited 
institution, including course work in the physical, mathematical, or 
engineering sciences. 


53737 Identification of maintenance productivity en- 
hancements keyed to nuclear plant performance. Hijeck, P.J.; 
McMullin, C.W. Transactions of the American Nuclear Socie- 
ty; 56: 20-21(1988). (CONF-880422—). 

From Topical meeting on engineering for nuclear plant op- 
eration and maintenance; Myrtle Beach, SC, USA (17 Apr 1988). 
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Maintenance can play an important role in providing in- 
creased revenues as well as in reducing age- and wear-related fail- 
ures, moving utilities closer to the goal of improved performance 
while preserving the option for life extension. In particular, it is be- 
lieved that a carefully conceived and committed maintenance pro- 
gram can play an effective and essential role in reducing the impact 
of equipment failures on plant availability while addressing US Nu- 
clear Regulatory Commission (NRC) concerns as enumerated in its 
maintenance and surveillance program plan. This program provides 
the need hands-on systematic approach for prioritizing maintenance 
activities based on system importance and safety while minimizing 
total maintenance costs. The performance-based maintenance analy- 
sis also results in a technically defensible basis for a maintenance 
program, an aspect that is truly necessary in today’s regulatory en- 
vironment, not only from an NRC perspective but also from a 
public utilities commission perspective, given prudency reviews. 
Most importantly, the program can provide a variety of economic 
benefits to a utility. 


53738 Programmatic approach to erosion/corrosion - a 
case study. Lee, Y.H.; Colvert, P.K.; Kurtz, R.L.; Olson, P. 
Transactions of the American Nuclear Society; 56: 24- 
26(1988). (CONF-880422—). 

From Topical meeting on engineering for nuclear plant op- 
eration and maintenance; Myrtle Beach, SC, USA (17 Apr 1988). 

Nearly 40% of all nuclear power plant units have been in 
operation for > 10 yr, and the aging effects due to erosion/corro- 
sion in the most fundamental of pressure boundary components, the 
piping, are now recognized as a serious challenge to system oper- 
ability and plant safety. Since the issuance of I.E. Bulletins 87-01 
and 87-36, the industry has had to rapidly initiate or expand pro- 
grammatic inspections and evaluations for the effects of erosion/ 
corrosion. Sargent & Lundy developed a generic short-term pro- 
gram for Commonwealth Edison Company (CECo) designed to de- 
termine whether significant wall thinning due to erosion/corrosion 
was occurring in single-phase secondary piping systems. As a 
second step, CECo has established a special program to determine 
whether single-phase erosion/corrosion is occurring at their 12 op- 
erating nuclear stations. Two additional key issues related to the 
programmatic approach to erosion/corrosion are system design and 
operation and influences of water chemistry. 


53739 Application of practical methods for reliability en- 
gineering to maintenance program optimization. Robyn, J.R.; 
Watson, N.; Mason, J.H. Transactions of the American Nu- 
clear Society; 56: 26-27(1988). (CONF-880422—). 

From Topical meeting on engineering for nuclear plant op- 
eration and maintenance; Myrtle Beach, SC, USA (17 Apr 1988). 

Attention to nuclear utility maintenance programs has been 
increasing in recent years. Plant maintenance, enhancement of con- 
tinued plant life, reduction of unplanned outages, and minimizing 
challenges to safety systems are topics of obvious concern to main- 
tenance organizations, plant management, and regulatory agencies. 
A result of this attention has been a need for maintenance program 
optimization using practical and cost-effective methods. The 
method that is the subject of this paper involves a unique combina- 
tion of fundamental practical reliability engineering with state-of- 
the-art data-base manipulation and statistical analysis techniques. 
The method avoids the elaborate and costly system modeling used 
by some methods, instead relying on the actual documented per- 
formance history of the system of interest. This approach has been 
successfully applied to several similar recent projects. The ap- 
proach has been tailored in each case to the specific plant needs 
and therefore often differs in some minor regards, but never differs 
in the ability to produce valuable system performance and mainte- 
nance optimization results. 


53740 Plant life extension from the supplier’s viewpoint. 
Eckert, G.; Brettschuh, W. Transactions of the American Nu- 
clear Society; 56: 49-50(1988). (CONF-880422—). 

From Topical meeting on engineering for nuclear plant op- 
eration and maintenance; Myrtle Beach, SC, USA (17 Apr 1988). 

Extending the operation of nuclear power plants beyond 
their planned and licensed operating life is a sensible way of cover- 
ing future energy demand. The viability of such a measure from the 
economic viewpoint i.e., the cost advantages as compared to other 
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options, to a considerable extent depends on the condition of the 
plant and any upgrading or component replacements required to 
guarantee continued plant reliability and safety. Important issues 
from the supplier's viewpoint are technical aspects of the evaluation 
of plant condition and trend analysis, practical possibilities for re- 
ducing the loads, and load combinations that promote aging as well 
as measures for plant upgrading and for component replacement. 


53741 Technology and testing for the extension of plant 
life. Blumer, U.R.; Edelmann, X. Transactions of the Ameri- 
can Nuclear Society; 56: 50-51(1988). (CONF-880422—). 

From Topical meeting on engineering for nuclear plant op- 
eration and maintenance; Myrtle Beach, SC, USA (17 Apr 1988). 

This paper describes selected portions of a recommended 
program for the application of equipment-manufacturing-related 
technology and testing for the extension of life for operating nucle- 
ar power plants. It is appropriate to mention that the Swiss nuclear 
plants, their staffs, and the supporting Swiss nuclear industry are 
rightfully proud of their record of performance. Plant staffs have 
been intimately involved in system and equipment design and engi- 
neering from the very beginnings of their plants. Maintenance of 
the plant systems and equipment is referred to as engineering rather 
than maintenance, because it is viewed as a technical effort and an 
extension of the original plant and equipment design and construc- 
tion effort. Care, competence, cleanliness, and attention to detail 
have been bywords for the Swiss plants. Success has been demon- 
strated through enviable availability performance. With operation 
and availability capability already demonstrated, the Swiss are now 
turning their attention to the extension of plant life. This summary 
describes some aspects of this work, which is fundamentally based 
on the application of technology and testing skills developed for 
equipment manufacture and the original installation of this equip- 
ment in the plants, but has been enhanced by research and develop- 
ment (R & D) and an ongoing effort to serve utilities in their main- 
tenance activities. 


53742 How engineer/constructors can help standardize 
operating nuclear power plant improvements. Banerjee, A.K. 
Transactions of the American Nuclear Society; 56: 54(1988). 
(CONF-880422—). 

From Topical meeting on engineering for nuclear plant op- 
eration and maintenance; Myrtle Beach, SC, USA (17 Apr 1988). 

The commercial nuclear power industry in the United States 
continues to be under tremendous scrutiny and pressure to improve 
performance. Since most of the plant constructions are now com- 
plete, the focus is on improvement of the performance of operating 
nuclear power plants. It is relatively easy to identify all the prob- 
lems, regulatory driven or otherwise, that need to be solved to im- 
prove performance. What is much more difficult is to prioritize the 
problems and select solutions that have a proven track record, such 
that a utility has a high degree of assurance on both the cost/bene- 
fit analysis and the success of the proposed modifications. Standard- 
ization of plant improvements is one way of reaching this goal. 
This paper proposes a detailed organizational model that engineer/ 
constructors can use to develop such improvements. 


53743 Standardization of engineering documentation. 
Crawford, J.D.; Miller, W.L. Transactions of the American 
Nuclear Society; 56: 55(1988). (CONF-880422—). 

From Topical meeting on engineering for nuclear plant op- 
eration and maintenance; Myrtle Beach, SC, USA (17 Apr 1988). 

Many interrelated activities involving a number of organiza- 
tional units comprise the process for the design and construction of 
a nuclear steam supply steam (NSSS). In the application of a stand- 
ard NSSS design, many activities are duplicated from project to 
project and form a standard process for the engineering. This stand- 
ard process in turn lends itself to a system for standardizing the en- 
gineering documentation associated with a particular design appli- 
cation. For these varied activities to be carried out successfully, a 
strong network of communication is required not only within each 
design organization but also externally among the various partici- 
pants: the owner, the NSSS supplier, the architect-engineer, the 
construction agency, equipment suppliers, and others. This paper 
discusses, from the viewpoint of a NSSS supplier's engineering or- 
ganization, the role of standard engineering documents in the 
design process and communication network. 
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53744 Standard approach to plant modifications. Me- 
credy, R.C. Transactions of the American Nuclear Society; 56: 
55-56(1988). (CONF-880422—). 

From Topical meeting on engineering for nuclear plant op- 
eration and maintenance; Myrtle Beach, SC, USA (17 Apr 1988). 

Organizational and management approaches to the design, 
installation, and turnover of nuclear plant modifications have 
changed dramatically in the last 10 to 15 yr. In response to these 
changes, organizational and individual responsibilities have been de- 
fined and management systems have been established at Rochester 
Gas and Electric (RG & E) Corporation to ensure that high-quality 
plant modifications are installed in a timely manner that satisfies 
user needs at minimal cost. 


53745 Standards for design in operating nuclear power 
plants. Stevenson, J.D. Transactions of the American Nuclear 
Society; 56: 57(1988). (CONF-880422—). 

From Topical meeting on engineering for nuclear plant op- 
eration and maintenance; Myrtle Beach, SC, USA (17 Apr 1988). 

The requirements used in the design and analysis of nuclear 
power plant structures and components are contained in safety 
analysis reports and technical specification commitments for a 
plant. As a plant grows older, it becomes more and more difficult 
to meet these original design commitments. It becomes more diffi- 
cult to procure materials and equipment that are compatible with 
the original specifications. In addition, it becomes more difficult to 
obtain engineering staff who are familiar with or understand the 
original design basis, which tended to be very plant specific and ar- 
chaic by current standards. As a result of this, multitiered design 
procedures have tended to develop that depend on whether the 
structures or equipment are being repaired, replaced in kind (re- 
quire no reanalysis), modified, or are a new installation. This paper 
is meant to provide guidance to the rational application of design 
standards in operating nuclear power plants. 


53746 Construction computer-aided engineering. Hayashi, 
T.; Yoshinaga, T.; Atkins, D.; Astleford, R. Transactions of 
the American Nuclear Society; 55: 496(1987). (CONF- 
8711195—). 

From American Nuclear Society winter meeting; Los Ange- 
les, CA, USA (15 Nov 1987). 

Hitachi Ltd. and Bechtel Power Corporation are presently 
designing nuclear power plants for Japanese utilities exclusively on 
three-dimensional computer-aided design and drafting (CADD) sys- 
tems. To make these three-dimensional CADD models more effec- 
tive for construction activities, Hitachi and Bechtel are jointly de- 
veloping a software package that allows construction engineers and 
planners to effectively empty an area of the three-dimensional 
CADD model and rebuild it electronically to simulate, animate, 
and optimize the construction sequence and methodology. The 
components in the three-dimensional CADD model are placed as 
they would be for actual construction (i.e., piping spool pieces, 
skid-mounted systems, piping, and equipment modules, etc.). The 
construction engineer and planners can then select the components 
along with appropriate handling equipment and simulate/animate 
the actual construction sequence. After the construction sequence 
has been optimized, it is captured on videotape for use in the field. 
The results of the simulated activities are then passed on to com- 
puter program module (CPM) scheduling and work breakdown 
structure programs for accurate bottom-up construction activity 
planning and commodity tracking. This entire process can be iterat- 
ed to an optimum solution before the actual construction begins. 
Once construction is in progress, the program can compare the 
actual status and allow resimulations for workarounds. 


53747 Three-dimensional computer-aided design system 
for plant layout. Hayashi, T.; Yoshinaga, T.; Yoshida, M. 
Transactions of the American Nuclear Society; 55: 496- 
497(1987). (CONF-8711195—). 

From American Nuclear Society winter meeting; Los Ange- 
les, CA, USA (15 Nov 1987). 

A three-dimensional CAD system for plant layout of nuclear 
power plants has been developed, adopting the latest technologies 
of knowledge engineering, CAD/CAM, and interactive computer 
graphics. With this system, Hitachi is now able to plan plant layout 
more effectively, reduce design time and cost, and detect defective 
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designs before actual construction problems occur. Hitachi is plan- 
ning to enhance this three-dimensional CAD system to a plant total 
life computer-aided engineering (CAE) system. This system will in- 
clude a construction CAE system, a test operation and in-service 
inspection control system, and a plant maintenance system. After 
completion of this system, Hitachi will be able to plan, monitor, 
and control all major aspects in the life of a nuclear power plant 
from the very first stage of the planning to its decommissioning. 


53748 Developing a meaningful QA trend analysis pro- 
gram. Sternberg, A. Transactions of the American Nuclear 
Society; 55: 500-501(1987). (CONF-8711195—). 

From American Nuclear Society winter meeting; Los Ange- 
les, CA, USA (15 Nov 1987). 

A trend analysis program is being developed by the nuclear 
quality assurance (NQA) department at Public Service Electric and 
Gas Company, adapted from the principles advocated by W. Ed- 
wards Deming using statistical process control methods. It deals 
with identifying performance indicators that monitor the activities 
of a process considering both inputs and outputs, determining 
whether the process is stable or unstable, taking actions according- 
ly, and continuing to monitor the process with the objective of con- 
tinual improvement of quality. 


53749 QA trending for management assessment. Wilkin- 
son, G.M. Transactions of the American Nuclear Society; 55: 
503-505(1987). (CONF-8711195—). 

From American Nuclear Society winter meeting; Los Ange- 
les, CA, USA (15 Nov 1987). 

At Louisiana Power & Light Co. (LP & L) the need was 
recognized to trend reported events, incidents, and occurrences. 
The type of reports trended are those that could affect the safety of 
personnel or the reliability of equipment. The quality trend pro- 
gram objectives are to: (1) provide a method for collecting, corre- 
lating, and analyzing nonconforming conditions and conditions ad- 
verse to quality; (2) identify any potential significant trends; and (3) 
systematically assess organization performance. The paper describes 
the development of the current program, evaluation process, ad- 
verse trends, reports, and weighting. The program in use today at 
LP & L provides a useful tool for management to identify potential 
adverse quality trends. 


53750 Quantitative performance monitoring. Heller, A.S. 
Transactions of the American Nuclear Society; 55: 505- 
506(1987). (CONF-8711195—). 

From American Nuclear Society winter meeting; Los Ange- 
les, CA, USA (15 Nov 1987). 

In the recently published update of NUREG/CR 3883, it 
was shown that Japanese plants of size and design similar to those 
in the US have significantly fewer trips in a given year of oper- 
ation. One way to reduce such imbalance is the efficient use of 
available plant data. Since plant data are recorded and monitored 
continuously for management feedback and timely resolution of 
problems, this data should be actively used to increase the efficien- 
cy of operations and, ultimately, for a reduction of plant trips in 
power plants. A great deal of information is lost, however, if the 
analytical tools available for the data evaluation are misapplied or 
not adopted at all. This paper deals with a program developed to 
use quantitative techniques to monitor personnel performance in an 
operating power plant. Visual comparisons of ongoing performance 
with predetermined quantitative performance goals are made. A 
continuous feedback is provided to management for early detection 
of adverse trends and timely resolution of problems. Ultimately, 
costs are reduced through effective resource management and 
timely decision making. 


53751 Plant life extension viewed as an outgrowth of 
availability enhancement. Golay, M.W. (Massachusetts Insti- 
tute of Technology, Cambridge (USA)). Transactions of the 
aie. coat Society; 55: 507-508(1987). (CONF- 


From American Nuclear Society winter meeting; Los Ange- 


les, CA, USA (15 Nov 1987). ‘ 


During recent years, interest in plant life extension (PLEX) 
for operating nuclear power stations has grown immensely. Avail- 
able estimates indicate that the value of extended life could be in 
the few billions of dollars per plant, and utility companies are initi- 
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ating studies of possible PLEX programs. However, the vigor and 
number of such efforts are less than would be expected in view of 
their expected benefits. It appears likely that the technological and 
institutional uncertainties associated with PLEX strongly inhibit 
such efforts. The PLEX issues are often described in terms of re- 
quirements to obtain an extended operating license (OL) for a plant, 
and concerning the ultimate life durations of a few important com- 
ponents such as the reactor vessel. It can be argued that these em- 
phases are misplaced. Rather, in a PLEX program it appears possi- 
ble to maintain nuclear safety regulatory priorities in balance with 
economic concerns. No single area of component performance can 
be identified as being of paramount concern. Rather, the problem of 
PLEX appears to be that of planning today for economically opti- 
mal operation until any point in the indefinite future. Plant aging 
involves problems mainly in the area of component and system deg- 
radation, economic planning, and institutional interactions. A suc- 
cessful PLEX program should coordinate efforts in all three areas 
which are discussed in the paper. 


53752 Near-term benefits of the plant life extension pro- 
gram. Kaushansky, M.M. Transactions of the American Nu- 
clear Society; 55: 508-510(1987). (CONF-8711195—). 

From American Nuclear Society winter meeting; Los Ange- 
les, CA, USA (15 Nov 1987). 

The aging process can be expected to reduce the availability 
and increase the production costs of nuclear power plants over 
time. To mitigate this process and recover or enhance plant avail- 
ability, capacity, thermal efficiency, and maintenance expenditures, 
the utility must dedicate increased attention and commitment to a 
comprehensive plant life extension (PLEX) program. Improvements 
must be justified by balancing the cost of the recommended modifi- 
cations with the economic value of benefits obtained from its imple- 
mentation. It is often extremely difficult for utility management to 
make an optimal selection from among hundreds of proposed 
projects, most of which are cost-effective. A properly structured 
PLEX program with an emphasis on near-term benefits should pro- 
vide the utility with a means of evaluating proposed projects, thus 
determining the optimum combination for authorization and imple- 
mentation. 


53753 Functional requirements for a comprehensive 
design control/configuration management program. Larsen, 
C.L. Transactions of the American Nuclear Society; 55: 565- 
566(1987). (CONF-8711195—). 

From American Nuclear Society winter meeting; Los Ange- 
les, CA, USA (15 Nov 1987). 

Design control and configuration management issues have 
risen recently to the forefront of discussions regarding information 
management at nuclear power stations. There is no doubt within 
the nuclear power industry that configuration management is of 
utmost importance. Although the words configuration management 
or configuration control do not appear in the Code of Federal Reg- 
ulations or associated guides or standards, the lack of an effective 
program clearly will result in adverse regulatory consequences. 
The purpose of this paper is to discuss the research performed re- 
cently into the inadequacies in current configuration management 
programs, the results of these investigations, and the functional re- 
quirements of a system to ameliorate the identified problems and in- 
adequacies. 
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53755 (EGG-M—88050) Comparison of single and split 
core concepts for the advanced neutron source. Ryskamp, 
J.M.; Oh, C.H.; Lake, J.A.; Lussie, W.G.; Wadkins, R.P. 
(EG and G Idaho, Inc., Idaho Falls (USA)). 1988. Contract 
ACO07-76I1D01570. 10p. (CONF-880911—15). NTIS, PC 
A03/MF A0O1; 1; GPO Dep. Order Number DE88015178/ 
JAW. 

From International reactor physics conference; Jackson 
Hole, WY, USA (18 1988). 

An Advanced Neutron Source producing ultrahigh neutron 
flux intensities is being designed for materials sciences, isotope pro- 
duction, and fundamental physics research. Split’”* and single’ re- 
actor concepts have been proposed for the Advanced Neutron 
Source (ANS). The purpose of this paper is to document the calcu- 
lated performance of these two reactor designs. Both reactor de- 
signs are capable of producing a peak thermal neutron flux of 10° 
n/(m?s). 


53756 (FEI—1838) Method of equivalent coarse meshs to 
solve diffusion equations. Abramov, B.D. (Gosudarstvennyj 
Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Ob- 
ninsk. Fiziko-Ehnergeticheskij Inst.). 1987. 12p. (In Rus- 
sian). NTIS (US Sales Only), PC A03/MF AOl. Order 
Number DE88703123/JAW. 

Algorithms of the method of equivalent coarse meshes to 
solve diffusion equations of a nuclear reactor in complex geometries 
are given. Two types of the meshes are considered: initial (fine) 
mesh, coefficients of which are determined according to the sim- 
plest flowsheets of integral-interpolation method, and effective 
(coarse) mesh, appearing as a result of unification of certain node 
aggregates of the initial mesh, coefficients of which are determined 
from the condition of preservation of the given functional aggre- 
gate, similar to neutron fluxes integral over the fuel assembly, when 
passing from the problem for fine mesh to the problem for the 
coarse one. Introduction of coarse meshes in the general case is 
aimed at the acceleration of iteration process divergency on the fine 
mesh. However, another approach is quite possible, when the fine 
mesh is used only as a subsidiary device to obtain approximated ex- 
pressions for equivalent via corresponding fine mesh coefficients, 
and the problem of approximated calculation of sought-for func- 
tionals is reduced just to solution of the corresponding equation on 
the coarse mesh, with certain modified, improved, as compared 
with conventional coarse mesh coefficients. The approach is also 
realized in the work suggested on the basis of the lower approxima- 
tions of the method of concecutive approximations. In particular, 
procedure of approximated coefficient plotting for a coarse hexago- 
nal mesh, equivalent to fine triangular one, is presented. 12 refs. 


53757 (IAE—4305/2) Energy released per an uranium 
and plutonium fission act in a nuclear reactor. Kopejkin, V.I. 
(Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Eh- 
nergii SSSR, Moscow. Inst. Atomnoj Ehnergii). 1986. 12p. 
(In Russian). NTIS (US Sales Only), PC A03/MF AOl. 
Order Number DE88703130/JAW. 

Total and effective (without energy of neutrino and long- 
lived products) energies of fission in a thermal reactor for /sup 
235/U, /sup 238/U, /sup 239/Pu, /sup 241/Pu are calculated using 
new data on nuclide fission products. Total thermal energy of fis- 
sion with account for neutron capture by reactor materials is also 
calculated. Calculations on power release averaged over the com- 
position of fuel are conducted for the WWER-440 reactor. Correc- 
tions to residual heat release from the preceding campaign are de- 
rived, errors of the calculations are estimated. 12 refs. 


53758 (INDC(BZL)—023/GV) RGENDF - An interface 
program between the NJOY code and codes using multigroup 
cross-sections, Technical note - IEAv-013/87 (September 
1987) Ministry of Aeronautics, Department of Research and 
Development, Aerospace Technology Centre, Institute of Ad- 
vanced Studies. Chalhoub, E.S.; Anaf, J. (International 
Atomic Energy Agency, Vienna (Austria). International 
Nuclear Data Committee). Feb 1988. 23p. NTIS (US Sales 
Daly), PC A03/MF AOl. Order Number DE88703199/ 


Translated by the IAEA. 
An interface program for reformatting multigroup cross-sec- 
tion libraries generated by NJOY into ENDF/B-V format and the 
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EXPANDA, PFCOND and COMPAR input formats is presented. 
(author). 7 refs, 1 fig., 1 tab. 


53759 CINDC(BZL)—024/GV) COMPAR: A system for 
comparing multigroup cross-sections generated by NJOY, 
GROUPIE, FLANGE-II, ETOG-3 and KLACS, Technical 
note - IEAy-014/87 (November 1987) Ministry of Aeronau- 
tics, Department of Research and Development, Aerospace 
Technology Centre, Institute of Advanced Studies. Anaf, J.; 
Chalhoub, E.S. (International Atomic Energy Agency, 
Vienna (Austria). International Nuclear Data Committee). 
Feb 1988. 32p. NTIS (US Sales Only), PC A03/MF AOI. 
Order Number DE88703200/JAW. 

Translated by the IAEA. 

A system consisting of the COMPAR computer program 
and its interfaces which was developed for comparing multigroup 
cross-sections generated by NJOY, GROUPIE, FLANGE-II, 

~ ETOG-3 and XLACS is presented. (author). 13 refs. 


53760 Mathematical adjoint solution to the nodal code 
QUANDRY. Taiwo, T.A. Transactions of the American Nu- 
clear Society; 55: 580(1987). (CONF-8711195—). 

From American Nuclear Society winter meeting; Los Ange- 
les, CA, USA (15 Nov 1987). 

Attempts have been made to use perturbation theory expres- 
sions from advanced nodal codes to obtain reactivity coefficients. 
The adjoint vectors used in these formulations are obtained by 
taking the transpose of the matrix associated with the regular nodal 
equations and finding its solution vector. Lawrence was able to 
solve for the vector exactly in two-dimensional problems, and to a 
very good approximation in three-dimensional DIF3D nodal 
models. Taiwo and Henry reported that the adjoint solution vector 
obtained and used in their analyses corresponds to the coarse mesh 
finite difference form of the QUANDRY equations. The mathemat- 
ical adjoint solution to the actual QUANDRY adjoint equation was 
not available at that time and is reported here. Problems done to 
date have converged to the expected eigenvalue of unity, and ad- 
joint fluxes in fueled and reflector regions indicate the expected 
trend of the two-group adjoint distribution. The adjoint solution 
obtained in this work can be used in many applications. Foremost 
of these is the evaluation of local reactivity coefficients. Further- 
more, these vectors can be used to weight cross sections and pa- 
rameters in transient analysis. They can also be used to evaluate 
Doppler weighting factors required for rod ejection analyses. 


53761 Evaluation of systematically derived neutron kinet- 
ics models. Dias, A.F.V.; Henry, A.F. (Massachusetts Insti- 
tute of Technology, Cambridge (USA)). Transactions of the 
American Nuclear Society; 55: 581(1987). (CONF-8711195— 
} 


From American Nuclear Society winter meeting; Los Ange- 
les, CA, USA (15 Nov 1987). 

The point kinetics model for nuclear reactors can be derived 
in a formally exact way by defining an amplitude function T/sub t/ 
(a weighted sum of all the neutrons present in the reactor at time t) 
and a shape function (the time-dependent, space-energy distribution 
of neutron flux divided by T/sub t/). For many transients the shape 
function remains fairly constant and can be approximated by some 
reference value (frequently the initial unperturbed flux shape). 
Error introduced by this approximation can be minimized by using 
the corresponding adjoint flux shape as a weight function when 
computing the point kinetics parameters. To test the accuracy of 
this standard point kinetics model, as well as a number of other 
more elaborate models, the authors have constructed a variational 
expression whose Euler equations are those of the three-dimension- 
al time-dependent two-group nodal code QUANDRY and its corre- 
sponding adjoint equations. The arguments of the variational func- 
tion are column vectors of node-averaged group fluxes and nodal 
leakage rates in the three coordinate directions and column vectors 
of corresponding adjoint quantities. Limiting the generality of these 
argument vectors leads to various approximate models for describ- 
ing transient behavior. 
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53762 Modified Ps; transport improvements for reactor 
diffusion calculations. Mui, A.M.; Kim, Y.L.; Harris, D.R. 
Transactions of the American Nuclear Society; 55: 584- 
586(1987). (CONF-8711195—). 

From American Nuclear Society winter meeting; Los Ange- 
les, CA, USA (15 Nov 1987). 

An important reactor physics analysis technique involves use 
of a cell-spectrum code to generate few-group parameters for a dif- 
fusion theory code that is then used to compute power distribu- 
tions. In this technique, strong local absorbers are dealt with by 
using effective few-group parameters. There remain, however, 
transport effects that are not accurately treated by the diffusion 
theory. The diffusion calculations are usually applied in two space 
dimensions, and here ray effects make it difficult to supplement the 
diffusion calculations by discrete ordinates. P/sub N/ methods, par- 
ticularly when certain terms are ignored, appear to be more promis- 
ing. In particular, simplified Ps (SPs) methods have been successful- 
ly applied to nodal calculations and to the fast energy group of the 
widely used diffusions codes PDQ and Exterminator. Here the au- 
thors examine the accuracy and efficiency of various numerical im- 
plementations of the Ps and simplified Ps; methods (keeping certain 
terms) in supplementing diffusion calculations. The Rensselaer 
Polytechnic Institute (RPI) diffusion code DIFXYRZ has been 
modified to provide these Ps; calculations as well as the normal dif- 
fusion calculations. The DIFXYRZ code is mesh-point centered, as 
in PDQ, and the added Ps terms use the same differencing tech- 
nique. Results are described for a typical reactor and for well- 
known transport test problems. These calculations were run on 
IBM-3081D, VAX-11/750, and Leading Edge D-PC computers. 


53763 Virginia power sourceless reload methodology. 
Paul, M. Transactions of the American Nuclear Society; 55: 
593-594(1987). (CONF-8711195—). 

From American Nuclear Society winter meeting; Los Ange- 
les, CA, USA (15 Nov 1987). 

Virginia Power has developed a methodology for use in 
reload designs that predicts the count rate at the source-range de- 
tector from spontaneous fission neutrons generated by burned fuel 
assemblies. This has enabled Virginia Power to eliminate the use of 
secondary sources and significantly improve core reload designs. 
Secondary source elimination allows burnable poisons (BPs) in lo- 
cations otherwise needed for secondary sources and reduces the 
number of fuel assembly shuffles during a refueling. An essential 
part of this methodology is the COUNT computer program, which 
was developed by Virginia Power to predict source-range detector 
count rates with or without secondary sources present. To date, 
COUNT has consistently provided adequate predictions of the 
source-range detector count rate for six sourceless fuel offloads and 
seven sourceless fuel onloads. In stark contrast to the Monte Carlo 
or discrete ordinates methods usually employed to model neutron 
flux outside the reactor vessel, COUNT predicts the source-range 


detector count rate for a typical refueling in 1 or 2 CPUs on a 
mainframe computer. 


53764 Modified Laser and Thermos cell calculations on 
microcomputers. Shapiro, A.; Huria, H.C. (Univ. of Cincin- 
nati, OH (USA)). Transactions of the American Nuclear Soci- 
ety; 55: 595-596(1987). (CONF-8711195—). 

From American Nuclear Society winter meeting; Los Ange- 
les, CA, USA (15 Nov 1987). 

In the course of designing and operating nuclear reactors, 
many fuel pin cell calculations are required to obtain homogenized 
cell cross sections as a function of burnup. In the interest of con- 
venience and cost, it would be very desirable to be able to make 
such calculations on microcomputers. In addition, such a micro- 
computer code would be very helpful for educational course work 
in reactor computations. To establish the feasibility of making de- 
tailed cell calculations on a microcomputer, a mainframe cell code 
was compiled and run on a microcomputer. The computer code 
Laser, originally written in Fortran IV for the IBM-7090 class of 
mainframe computers, is a cylindrical, one-dimensional, multigroup 
lattice cell program that includes burnup. It is based on the MUFT 
code for epithermal and fast group calculations, and Thermos for 
the thermal calculations. There are 50 fast and epithermal groups 
and 35 thermal groups. Resonances are calculated assuming a ho- 
mogeneous system and then corrected for self-shielding, Dancoff, 
and Doppler by self-shielding factors. The Laser code was convert- 


~ 
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ed to run on a microcomputer. In addition, the Thermos portion of 
Laser was extracted and compiled separately to have available a 
stand alone thermal code. 


53765 General theoretical foundation of the **Cf source 
noise method. Difilippo, F.C. (Oak Ridge National Lab., TN 
(USA)). Transactions of the American Nuclear Society; 55: 
597-598(1987). (CONF-8711195—). 

From American Nuclear Society winter meeting; Los Ange- 
les, CA, USA (15 Nov 1987). 

The measurement of reactivities by the ***Cf source noise 
technique in complicated geometries and/or highly subcritical 
states requires a general and solid theoretical foundation of the 
method to translate the experimental observables into the multipli- 
cation constant. Models based on the absolute dominance of the 
fundamental mode cannot be applied when complications due to 
the geometry or the loading preclude the ideal positioning of 
sources and detectors. Spatial effects can have considerable effects 
on this method as it can be appreciated using a simple two-point 
reactor model. A derivation of a general interpretation of the **Cf 
method is then necessary. The briefly described theoretical devel- 
opment was successfully applied to the analysis of experiments per- 
formed with two equal and two different interacting tanks contain- 
ing solutions of fissile materials. Parameters associated with the first 
harmonic were estimated with a two-point reactor model. It is con- 
cluded then that the theoretical foundation of the **Cf noise 
method to measure reactivities was finally established. 


53766 Derivation of the standard dynamic period equa- 
tion. Bernard, J.A. (Massachusetts Institute of Technology, 
Cambridge (USA)). Transactions of the American Nuclear 
Society; 55: 598-600(1987). (CONF-8711195—). 

From American Nuclear Society winter meeting; Los Ange- 
les, CA, USA (15 Nov 1987). 

The dynamic period equation is the basis of both the reactiv- 
ity constraint approach to the closed-loop control of reactor power 
and the control laws that permit adjustments of reactor power to 
be accomplished in minimum time. This equation may be written in 
either a standard or an alternative form. The alternative formula- 
tion has been derived in a completely rigorous manner. In contrast, 
the derivation of the standard version has required use of the 
prompt-jump approximation. The physical significance of the terms 
in that equation has been noted, and it has been observed that the 
rate of change of reactivity, not the reactivity itself, is the dominant 
factor in the control of reactor power. 


53767 Finite element solution for pressure and velocity 
wave propagation. Lucas, S. Transactions of the American 
Nuclear Society; 55: 687-689(1987). (CONF-8711195—). 

From American Nuclear Society winter meeting; Los Ange- 
les, CA, USA (15 Nov 1987). 

As part of the development of utility thermal-hydraulics ca- 
pabilities, the microcomputer is becoming a more powerful tool for 
analysis. Water-hammer and single-phase flow problems have been 
analyzed with large computer codes such as RELAPS, TRAC, or 
method of characteristics codes. These analyses can now be per- 
formed on a microcomputer for a fraction of the manpower as 
before and at essentially no cost. This can be done by using finite 
element (weighted residual) types of methods. A finite element 
(weighted residual) type of solution is outlined for solving the con- 
tinuity (mass) and momentum equations for pressure wave propaga- 
tion. The method uses a staggered grid. A staggered grid is one in 
which the scalar variables (such as pressure) and the vector varia- 
bles (velocity, mass flux) are solved for at different points in the 
computational grid. The method presented here is termed the elimi- 
nation method, since for two equations (mass and momentum), one 
of the dependent variables is eliminated in terms of the other, re- 


sulting in, essentially, a higher order equation in one dependent 
variable. 


53768 Simulator qualification using engineering codes. 
Pellechi, Mi; Colley, R.; Sursock, J.P. Transactions of the 
American Nuclear Society; 55: 694-696(1987). (CONF- 
8711195—). 

From American Nuclear Society winter meeting; Los Ange- 
les, CA, USA (15 Nov 1987). 
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Recent revision to US Nuclear Regulatory Commission 
(NRC) regulations 10CFR55,45 requires that each utility must use 
an NRC-approved simulation facility for part of the operating por- 
tion of the license examination. Approval for use of a plant-refer- 
enced simulator in general requires adherence to regulatory guide 
1.149 and to the ANSI/ANS 3.5-1985 standard. The Electric 
Power Research Institute (EPRI) anticipated the utilities’ need for 
guidance by developing and demonstrating a methodology that uses 
engineering code(s) to validate the performance of a training simu- 
lator. The EPRI program on simulator qualification has clearly 
demonstrated the usefulness of engineering codes to (a) ensure a 
training simulator is capable of meeting the requirements of the 
training program and (b) document the simulator’s compliance with 
the applicable regulatory requirements. 


53769 Qualification of modifications of interfacial shear 
and wall heat transfer of RELAP5/MOD2/36.02 during re- 
flooding. Analytis, G.T.; Richner, M.; Aksan, S.N. Transac- 
tions of the American Nuclear Society; 55: 705-707(1987). 
(CONF-8711195—). 

From American Nuclear Society winter meeting; Los Ange- 
les, CA, USA (15 Nov 1987). 

Extensive assessment of RELAPS/MOD2/36.02 has been 
performed by utilizing reflooding experiments performed at the 
heater rod bundle NEPTUN at the Swiss Federal Institute for Re- 
actor Research and at the FLECHT-SEASET test facility. As a 
result of this work, a number of modifications were made in the in- 
terfacial shear and reflooding wall heat transfer packages of the 
code, which are reported in this work. 


53770 Implementation and assessment of drift-flux post- 
dryout interfacial shear model in RELAP5/MOD2/36.02. 
Analytis, G.T. Transactions of the American Nuclear Society; 
55: 707-709(1987). (CONF-8711195—). 

From American Nuclear Society winter meeting; Los Ange- 
les, CA, USA (15 Nov 1987). 

Interfacial shear f/sub i/ and heat transfer to the liquid h/ 
sub il/ are of paramount importance for the correct prediction of 
liquid carryover and rod surface temperatures during reflooding. It 
has been shown recently that a new drift-flux model based bubbly/ 
slug f/sub i/ correlation for rod bundles greatly improves the pre- 
dicting capabilities of the RELAPS5/MOD2/36.02 model in the 
analysis of boil-off and low flooding rate experiments. 


53771 Stability analysis of density-wave oscillations in 
heated channels. Rizwam-uddin. (Univ. of Virginia, Char- 
lottesville (USA)). Transactions of the American Nuclear So- 
ciety; 55: 746-747(1987). (CONF-8711195—). 

From American Nuclear Society winter meeting; Los Ange- 
les, CA, USA (15 Nov 1987). 

Dynamic analyses of two-phase flow in uniformly and non- 
uniformly heated channels have been carried out using the drift-flux 
model for two-phase flow. The utilization of a constant characteris- 
tic velocity vo in the definitions of the phase change number N/sub 
pch/, the dimensionless inlet velocity anti v, and the Froude 
number Fr has made convenient the study of the effect of different 
inlet velocities on the stability of the heated channel. The results of 
the linear analysis for the uniform heat flux (UHF) case demon- 
strate the importance of the void distribution parameter. Values of 
the void distribution parameter Co > 1 clearly lead to better agree- 
ment with experiment than do values of Co = 1, especially for 
large subcooling number N/sub sub/ (> 2). The effect of the drift 
velocity V/sub gj/ on stability is found to be negligible. 
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REFER ALSO TO CITATION(S) 53565, 53740, 53751, 53752, 53755, 53842, 
53897, 53940, 53941, 54105, 54137, 54208, 54315 


53772 (AECL—9003) Leakage rate through cracks in 
thick wall piping. Scott, D.A.; Cook, A.W. (Atomic Energy 
of Canada Ltd., Sheridan Park, Ontario. CANDU Oper- 
ations). (Atomic Energy of Canada Ltd., Chalk River, On- 
tario. Chalk River Nuclear Labs.). Nov 1985. 22p. NTIS 
(US Sales Only), PC A03/MF AOl. Order Number 
DE88703087/JAW. 
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The ‘leak-before-break’ concept used in nuclear reactor 
safety analyses relies on the premise that a pipe crack will leak at a 
detectable rate long before the crack reaches its critical length. Of 
particular interest is the leakage through cracks in thick walled 
pipes. This paper describes the experimental and analytical work 
done at the Chalk River Nuclear Laboratories to support the ‘leak- 
before-break’ argument used in nuclear reactor safety. 


53773 (CNIC—00118) Experimental and analytical inves- 
tigation of natural vibration of steam generator heat transfer 
tubes. Han Liangbi; Shi Guolin; Yao Weida; Wang Yufen; 
Zhang Fugao; Ye Weijuan. (Shanghai Nuclear Engineering 
Research and Development Inst. (China)). (China Nuclear 
Information Centre, Beijing, BJ). Nov 1987. 9p. (In Chi- 
nese). (NERDI—0001). NTIS (US Sales Only), PC A02/ 
MF AO1. Order Number DE88704168/JAW. 

Experimental and analytical investigation of model steam 
generator heat transfer tubes with clearance and elastic supported 
effect was carried out. The experimental natural frequencies and 
normal modes of model tubes are found to be in good agreement 
with the corresponding analytical results. Both analytical and ex- 
perimental results indicate that the antivibration bars between bends 
of tubes are effective. 


53774 (EPRI-NP—6026) Operation of the EPRI Nonde- 
structive Evaluation Center: 1987 annual report. Stone, R.M.; 
Ammirato, F.V.; Pherigo, G.L.; Wilson, G.H. III; Davis, 
J.M.; Jeong, Y.H.; Krzywosz, K.J.; MacDonald, D.E.; Not- 
tingham, L.D.; Sasahara, T. (Electric Power Research Inst., 
Palo Alto, CA (USA); EPRI Nondestructive Evaluation 
Center, Charlotte, NC (USA); Jones (J.A.) Applied Re- 
search Co., Charlotte, NC (USA)). Sep 1988. 195p. Unlimit- 
ed audience, publicly available. Research Reports Center, 
Box 50490, Palo Alto, CA 94303. Order Number 
TI89000445/JAW. 

This report describes the Electric Power Research Institute 
(EPRI) funded nondestructive evaluation (NDE) and life assess- 
ment project activities carried out at the EPRI NDE Center in 
1987. The primary support for this program is provided through 
contract RP 1570-2 with the EPRI Nuclear Division. Supplementa- 
ry funding is provided by other contracts with the EPRI Nuclear, 
Coal Combustion, and Electrical Systems Divisions. The major ob- 
jective of this program is to provide improved and field-qualified 
NDE equipment, procedures, and personnel training to the electric 
utility industry. A second program objective involves the valida- 
tion, provision, and maintenance of life assessment codes for select- 
ed plant components. Significant assistance has been provided to 
the utility industry under this project in the form of improved, 
field-ready equipment and procedures; critically needed assessments 
of inspection method capability; demonstrations of effectiveness of 
examination methods; rapid response for critical, short-term prob- 
lems; assistance with selected life assessment computer codes; and 
training for specific utility industry needs. These efforts have spe- 
cifically involved steam generator, piping, steam turbine, generator, 
and heavy section problems. Certain components of both nuclear 
and fossil plants have been addressed. 41 refs., 55 figs., 15 tabs. 


53775 (FEI—1688) Spectral model of mass transfer in 
circulation systems. Morozov, V.A.; Obraztsov, S.M.; Shim- 
kevich, A.L. (Gosudarstvennyj Komitet po Ispol’zovaniyu 
Atomnoj Ehnergii SSSR, Obninsk. Fiziko-Ehnergeticheskij 
Inst.). 1985. 12p. (In Russian). NTIS (US Sales Only), PC 
A03/MF A01. Order Number DE88703120/JAW. 

Exact solution of the Cauchy problem for transport equation 
simulating in the cruterial form mass transfer in one-circuit circula- 
tion system has been obtained within the framework of spectral 
theory of limited operators in Gilbert space of Sobolev-Schwartz 
generalized functions. The solution obtained is suggested to use for 
computerized spectral analysis of transient response under pulsed 
perturbation of system impurity state and its local and continuous 
control in the circulation. 16 refs. 
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53776 (IAEA-TECDOC—453, pp 57-71) Case studies in 
the field of assessing and managing risks from energy systems 
- CSSR experience and future trends. Kadlec, J. (Vyzkumny 
Ustav Palivoenergetickeho Komplexu, Prague (Czechoslo- 
vakia)). Mar 1988. NTIS (US Sales Only), PC A19/MF 
AO1. Order Number DE88703967/JAW. (CONF-861085—). 

From Assessing and managing health and environmental 
risks from energy and other complex industrial systems; Paris, 
France (13 Oct 1986). 

The paper summarizes the results of the already finished 
case-studies which were developed during 1984-1986 in the frame- 
work of the IAEA-CRP on "Comparison of cost-effectiveness of 
risk reduction among different energy systems’. Case-studies were 
developed according to the common principles of cost-effectiveness 
analysis of different options. They are related to the different sys- 
tems of the power plant and its fuel cycle (so called "subsystem 
level’). The results demonstrate the applicability of the cost-effec- 
tiveness of risk reduction method as a rational tool for: Determina- 
tion of reasonable limit of radiation exposure; Selection of optimal 
strategy to achieve these limits; Decision to develop new-technol- 
ogies for risk reduction; Decision about the most-effective alloca- 
tion of resources. These results justify the decision to expand this 
effort through the new research project. In the framework of this 
project it is proposed to apply integrated approach for risk assess- 
ment and management on the “energy system” in highly industrial- 
ized areas to demonstrate the possibility to get practical results 
from this research. General aims, and principles of implementation 
of the new research project are briefly described. (author). 13 refs, 
6 figs, 6 tabs. 


53777 (IAEA-TECDOC—453, pp 387-400) Risk assess- 
ment based on case studies for reference plants of the Hun- 
garian energy system. Horvath, L.G.; Techy, Z.; Voeroess, 
L. (institute for Electric Power Research, Budapest (Hun- 
gary)). Mar 1988. NTIS (US Sales Only), PC A19/MF AO1. 
Order Number DE88703967/JAW. (CONF-861085—). 

From Assessing and managing health and environmental 
risks from energy and other complex industrial systems; Paris, 
France (13 Oct 1986). 

This paper presents the results of a study conducted to de- 
termine health and environmental effects of energy production. 
Reference power plants have been selected to represent the Hun- 
garian energy system in case studies. Special emphasis has been 
paid to coal fired and nuclear power plants, playing an increasing 
role in Hungary. We have considered health and environmental ef- 
fects of air pollution, caused by the reference plants. In the case of 
the coal fired plant the effect of particulates and sulphur dioxide / 
and sulphate/ have been taken into account. For the nuclear power 
plant a design basis accident /DBA/ occurrence has been consid- 
ered instead of normal operational releases. Responses have been 
considered in form of adverse health effects - morbidities and mor- 
talities - and loss of agricultural production /for SO/sub 2/ and sul- 
phate only/. Dose response relationships have been assumed linear 
in this study. The weight of morbidities and mortalities has been ag- 
gregated calculating the days lost due to pollutant inhalation. Eco- 
nomic effects have been quantified, based on a concept of lost pro- 
duction resulting from illnesses and premature deaths. The results 
have been compared to actual statistical records for the selected re- 
gions. Along with the actual pollution impact, evaluation of health 
and environmental improvement for several safety related installa- 
tions and operational systems has been done. Presenting health and 
environment impacts versus investment costs, we have determined 


cost-effectiveness of risk-reduction variants. (author). 14 refs, 5 figs, 
7 tabs. 


53778 (INIS-BR—1246) Utilization of CAD (computer 
aided design) for making an automated project of pipelines 
supports of nuclear power plants. Danelli, I1.G.; Rezende, 
S.A. (PROMON Engenharia S.A., Rio de Janeiro (Brazil)). 
1987. Sp. (In Portuguese). (CONF-8710381—). NTIS (US 
Sales Only), PC A02/MF AOl. Order Number 
DE88704133/JAW. 

From 9. seminar on production and transmission of electric: 
power; Belo Horizonte, Brazil (25 Oct 1987). 

The necessary steps making a project of pipelines supports 
for nuclear power plant, using CAD are described. (E.G.). 
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53779 (INIS-BR—1250) Adaptation of the requirements 
and methodologies for nuclear quality assurance to conven- 
tional field. Azambuja, T.T. de. (Instituto Brasileiro de Qua- 
lidade Nuclear, Rio de Janeiro). 1987. 12p. (In Portuguese). 
(CONF-8710382—). NTIS (US Sales Only), PC A03/MF 
A01. Order Number DE88704136/JAW. 

From Brazil-Argentina seminar about quality assurance in 
nuclear and conventional industries; Sao Paulo, Brazil (27 Oct 
1987). 

: A global analysis about the requirements and methodologies 
used for quality assurance of nuclear installations in Brazil is done. 
A comparison with a conventional installation is done. (E.G.). 


53780 (INIS-BR—1255) Material certification - brazilian 
experience. Costa e Silva, A.L.V. (Instituto Brasileiro de 
Qualidade Nuclear, Rio de Janeiro). 1987. 31p. (In Portu- 
guese). (CONF-8710382—). NTIS (US Sales Only), PC 
A03/MF AO1. Order Number DE88704141/JAW. 

From Brazil-Argentina seminar about quality assurance in 
nuclear and conventional industries; Sao Paulo, Brazil (27 Oct 
1987). 

a The pratical aspects of using quality assurance criteria to 
half-finished fabrication, in the brazilian nuclear industry are dis- 
cussed. (E.G.). 


53781 (INIS-SU—10, pp 13-16) On determining the in- 
terchannel pulsation region boundaries at small outlet void 
fraction. Yarkin, A.N.; Kulikov, B.I.; Shapypin, V.I.; Shvid- 
chenko, G.I. 1987. (In Russian). NTIS (US Sales Only), PC 
A05/MF A0O1. Order Number DE88780094/JAW. 

Voprosy Atomnoj Nauki i Tekhniki.; (no. 2). 

In Physics and technology of nuclear reactors. 

Interchannel pulsations in the system of identical vertical 
steam generating channels are experimentally investigated. Investi- 
gations are condcted within the following range of parameter 
change: specific thermal flux q=0.3-0.75 MW/m/sup 2/; coolant 
mass rate rhow=110-600 kg/(m/sup 2/xs); coolant temperature at 
the channel inlet t=20-(t/sub s/-10) deg C (t/sub s/-coolant boiling 
point); equivalent diameter of the heated section d=0.004 m (ring) 
and 0.016 m (tube); resistance factors at the inlet and outlet sections 
of the channel &/sub inlet/= 13,26,52, &/sub outlet/= 1.6,5,10; mass 
steam content at the channel outlet x<1; coolant pressure p=2-16 
MPa. Based on the obtained data analysis, a possibility to determine 
interchannel pulsation region boundaries by the character of a 
single channel thermohydraulic characteristic behaviour is shown. 


53782 (INIS-SU—10, pp 21-26) Stability of natural cir- 
culation in non-equilibrium steam-water flow. Urusov, G.L.; 
Treshchev, G.G.; Kobzar’, L.L.; Zaval'skij, V.P. 1987. (In 
Russian). NTIS (US Sales Only), PC A05/MF AO1. Order 
Number DE88780094/JAW. 

Voprosy Atomnoj Nauki i Tekhniki.; (no. 2). 

In Physics and technology of nuclear reactors. 

Results of experimental and calculated-analytical investiga- 
tion into non-equilibrium steam-water flow thermohydraulic insta- 
bility region boundaries in the NPP circuits with natural circulation 
(AST and VK type reactors, steam generators) are presented. Ex- 
periments are conducted at a special stand at 0.7-8.82 MPa pres- 
sures, 0-0.7 MW/m/sup 2/ specific thermal loads, 5-105 K water 
underheatings at the inlet to the heated section. The calculations 
are performed using the BESM-6 computer with the help of a spe- 
cially designed program. Experimental data analysis shows, that 
under certain values of specific thermal load and underheating, a 
self-oscillation region exists. As the thermal load increases, the self- 
oscillaticn region is extended and shifted to the large underheating 
region. Minimal thermal load below which instability is absent 
within the whole range of underheatings, exists. Pressure growth 
increases the thermal load minimum and reduces the self-oscillation 
region under identical thermal loads. Relative enthalpy value at the 
self-oscillation region boundary, corresponing to large underheat- 
ings, changes from -0.04 up to 0.03 and at the opposite boundary- 
from-0.01 up to 0.07. Calculation results in the investigated range of 
operating conditions agree well with experimental data. Disregard 
of boiling up and condensation processes in a long draught section 
leads to the increase of calculated instability region up to 10 K 
under identical thermal loads. 
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53783 (INIS-SU—10, pp 27-33) Effect of aperiodic insta- 
bilities on dynamics of one-phase flow in parallel heated chan- 
nels at low coolant rates. Malkin, S.D.; Khabenskij, V.B.; 
Migrov, Yu.A. and others. 1987. (In Russian). NTIS (US 
Sales Only), PC AOS/MF AOl. Order Number 
DE88780094/JAW. 

Voprosy Atomnoj Nauki i Tekhniki.; (no. 2). 

In Physics and technology of nuclear reactors. 

Peculiarities of thermal-hydraulic processes, realized in nu- 
clear reactors under considerably low rates of the coolant whole- 
circuit circulation are discussed. Results of a complex of calculated 
and experimenal investigations into the development of interchannel 
circulation, conducted both for reacor conditions and for thermo- 
physical stands, are considered. One of the main peculiarities of the 
processes considered is connected with amplification of effects of 
hydrodynamic interaction in parallel channels. This may lead to a 
substantial redistribution of the coolant flow rates between the 
channels, aperiodic instability of flow in them and development of 
interchannel circulation in the system. This is conditioned by the 
increase of gravitation component contribution to the total pressure 
drop in the channels and, consequently, by the unambiguous char- 
acter of hydraulic characteristics of vertical channels in the region 
of low rates in one-phase coolant flow.A complex mathematical 
model of reactor plant dynamics, in which the considered spatial 
effects are taken into account, is developed. The model presented 
allows one to perform calculations of such complicated processes as 
reactor plant heating with natural circulation and interchannel cir- 
culation development under the reactor shut-down. The model cor- 
rectness is confirmed by its comparison to the experimental data. 


53784 (INIS-SU—10, pp 33-39) Theoretical studying the 
stability of steady-state regime of a channel with a coolant 
condensation. Savikhin, O.G. 1987. (In Russian). NTIS (US 
Sales Only), PC AO5/MF AOl. Order Number 
DE88780094/JAW. 

Voprosy Atomnoj Nauki i Tekhniki.; (no. 2). 

In Physics and technology of nuclear reactors. 

Based on the boiling channel stability theory, the channel 
steady-state stability with the coolant condensation is studied. Con- 
densable coolants are used in the NPP steam-separator superheaters 
as well as in cryogenic technique. Under certain conditions the 
coolant flow rate and temperature fluctuations may be excited in 
the parallel channel system with coolant condensation, which 
produce a sufficient effect on the heat exchange equipment oper- 
ation reliability. To describe unsteady processes of heat and mass 
transfer in the channel, a homogeneous two-phase flow one dimen- 
sional model is used. The results obtained allow one to make a con- 
clusion concerning the effect of some parameters on condensing 
channel steady-state regime stability: reduction of inlet and outlet 
unheated communication length, pressure drop increase at the 
outlet plate and its reduction at the inlet one lead to the increase of 
stability margin. 


53785 (NUREG/CP—0086-Vol.1, pp 363-377) New 
light scattering spectroscopy technique for rapid assessment 
of filter media. Aim, Y.W. (Lehigh Univ., Bethlehem, PA 
(USA)). May 1987. NTIS, PC A99/MF A0O1 - GPO. Order 
Number T188015221/JAW. (CONF-860820—Vol.1). 

From 19. DOE/NRC nuclear air cleaning conference; Seat- 
tle, WA, USA (18 Aug 1986). 

Rapid execution of particulate filter evaluation for perform- 
ance as a function of particle size is of great importance both from 
an applications stand point and for studies of particle removal 
mechanisms because any filter medium ages in the course of such 
testing activities. New instrumentation for essentially instantaneous 
determination of the particle size distribution function both up- 
stream and downstream of a filter medium has been developed in 
this connection. The technique is based on real-time measurement 
of the light scattering loss spectrum over a wide wavelength range 
covering the ultraviolet to near infrared extremes. The spectrum is 
deconvoluted for determination of the full size distribution function 
in under a minute. Mineral oil drops produced by a modified 
Laskin generator and other atomizers are used, with concentrations 
varying over five orders of magnitude and particle size reaching 0.1 
bm or less on the small size end. Critical analysis of the overall 
methodology is presented. 
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53786 (NUREG/CR—5031) Significance of in-structure 
generated motion in seismic qualification electrical devices. 
Thinnes, G.; Glozman, V. (Nuclear Regulatory Commis- 
sion, Washington, DC (USA)). Jul 1988. Contract ACO07- 
761D01570. 27p. (EGG—2523). NTIS, PC 05 - GPO. Order 
Number T188017176/JAW. 

Includes 5 sheets of 24x reduction microfiche. 

The Idaho National Engineering Laboratory (INEL) has 
been conducting a research study to assist the United States Nucle- 
ar Regulatory Commission (USNRC) in determining susceptibility 
of electrical devices to in-structure generated motion sometimes 
present in electrical cabinets. In Phase I of this study, a survey of 
past seismic qualification tests conducted at Wyle Laboratories on 
various electrical and control equipment housed in nuclear grade 
cabinets was taken to identify components which experienced a rat- 
tling environment. The INEL has used several different methods to 
reduce that data and has determined the existence of a number of 
device anomalies in the presence of high frequency cabinet re- 
sponse to earthquake-type excitation motion. However, causality 
between the high frequency content and the malfunctions could not 
be conclusively confirmed. Phase II of the study consisted of shake 
table testing for the most prevalent malfunction discovered in the 
survey, relay chatter, with excitation frequency content in the seis- 
mic range and higher. This report will document the results of 
Phase I and II of the study. Insight into the susceptibility of electri- 
cal devices to rattling and characterization of relay chatter mecha- 
nisms offers guidance in addressing rattling effects during qualifica- 
tions. 


53787 (NUREG/CR—5209) Design provisions for tan- 
gential shear in containment walls. Oesterle, R.G. (Nuclear 
Regulatory Commission, Washington, DC (USA). Div. of 
Engineering; Construction Technology Labs., Skokie, IL 
(USA)). Aug 1988. 60p. NTIS, PC A04/MF AOi - GPO. 
Order Number T188015253/JAW. 

The purpose of the work accomplished in preparing this 
report was to synthesize results of available research concerning 
the capacity of cracked reinforced containment walls to transfer 
tangential shear stresses while in a state of biaxial tension from in- 
ternal pressurization. A review of experimental work is presented. 
Results of experimental work indicate that the current ASME-ACI 
code provisions for tangential shear stress are very conservative. 
Recommendations for redefinition and revised use of the terms V/ 
sub c/, “concrete contribution,” and V/sub s/ "steel contribution” 
are provided. Results of testing programs are used to formulate re- 
vised design provisions for diagonal tensile strength. Significantly 
higher shear stresses can be allowed without inclined reinforce- 
ment. Also, an analytical study based on recent testing programs is 
used to define a conservative maximum limit for tangential shear 
stress. The maximum limit is dependent on the relative amounts of 
orthogonal reinforcement and inclined reinforcement used to pro- 
vide the tangential shear strength in the containment walls. While 
testing programs indicate that significant shear strength is available 
in cracked reinforced concrete, the testing also demonstrated that 
shear stiffness reduces significantly after cracking. The need to con- 
sider the reduced shear stiffness is discussed. Recommendations for 
revised design provisions are summarized and design examples are 
provided. 42 refs. 


53788 Quality team approach to valve reliability. Gabri- 
el, D.; Vansurdam, R. Transactions of the American Nuclear 
Society; 56: 22-23(1988). (CONF-8804z2—). 

From Topical meeting on engineering for nuclear plant op- 
eration and maintenance; Myrtle Beach, SC, USA (17 Apr 1988). 

In mid-1985, due to the unacceptable failure of valves, a 
commitment was made to implement a comprehensive valve im- 
provement program at Duke Power Company (DPC). To accom- 
plish an immediate, significant improvement in the quality of valve 
maintenance execution, a system to provide additional detailed en- 
gineering and technical support to the individual valve maintenance 
crews was first developed and utilized at the Oconee nuclear sta- 
tion in the fall of 1985. This system was later implemented at the 
other two DPC nuclear stations. The total number of valves on the 
seven nuclear units is ~ 140,000. With such a large number of 
valves, even a small percentage of problem valves can have a major 
impact on unit availability. Other long-range improvements, such as 
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replacement of selected problem valves and improved, valve-specif- 
ic training for dedicated valve crews, will ensure even higher valve 
and station reliability in the future. 


53789 Non-arrhenius behavior in product life extension. 
Dulka, C.P.; Scamman, J.F. (General Electric Co., King of 
Prussia, PA (USA)). Transactions of the American Nuclear 
Society; 56: 32-33(1988). (CONF-880422—). 

From Topical meeting on engineering for nuclear plant op- 
eration and maintenance; Myrtle Beach, SC, USA (17 Apr 1988). 

The purpose of the work reported i in this paper was to inves- 
tigate contact sticking, which was determined to be caused by a 
materials shrinkage phenomenon. The phenomenon was noted after 
a brief accelerated thermal aging format, which was followed 
during the course of a General Electric materials analysis technique 
(GEMAT) product life extension program. The original qualifica- 
tion work did not address this phenomenon. This shrinkage phe- 
nomenon occurs in some materials and, depending upon the design 
of the product, could be a significant factor in a product life exten- 
sion program. Further tests are planned in which this phenomenon 
will be investigated as a function of temperature and time duration 
in a GEMAT program. The extent of this phenomenon’s effect on 
product life depends on type of material, product design, and prod- 
uct tolerances. Furthermore, this phenomenon may or may not ex- 
hibit an Arrhenius-type behavior, and more investigation is required 
in this area. In any product life extension program, the existence of 
this phenomenon and the degree to which it affects the product's 
life should be investigated. This phenomenon can be a significant 
factor. 


53790 Valve leak detection for maintenance and thermal 
performance. Dimmick, J.G.; Mills, W.H. Transactions of the 
American Nuclear Society; 56: 59(1988). (CONF-880422—). 

From Topical meeting on engineering for nuclear plant op- 
eration and maintenance; Myrtle Beach, SC, USA (17 Apr 1988). 

The theory and practical applications of the acoustic valve 
leak analyzer (AVLA) are discussed in this paper. Test procedures, 
analysis techniques, limitations, and results are presented, along 
with several case histories. It also presents information on check 
valve applications, which are routine for marine steam plants, but 
only recently of interest to utility engineers. 


53791 Structural evaluation of localized pipe thinning 
caused by erosion/corrosion. Dwivedy, K.K.; Walker, M. E 
Transactions of the American Nuclear Society; 56: 62- 
63(1988). (CONF-880422—). 

From Topical meeting on engineering for nuclear plant op- 
eration and maintenance; Myrtle Beach, SC, USA (17 Apr 1988). 

The recent pipe ruptures in high-energy lines due to erosion/ 
corrosion (E/C) of pipe walls have accelerated the industry effort 
to understand the mechanism of E/C, identify potential locations of 
E/C, carry out inspections of piping components, perform evalua- 
tions of piping components, and repair/replace piping components 
as required. The mechanism of corrosion combined with erosion is 
complex. The potential location for E/C inspection should take into 
consideration water chemistry, operating temperature, flow veloci- 
ty, moisture content, piping material composition, and piping geom- 
etry. Once the inspection locations have been identified and the 
extent of wall thinning determined, the next step is to evaluate the 
effect of the wall thinning on the structural integrity of the piping 
system. Simple analytical expressions are derived and results pre- 
sented in tabular form, which can be directly utilized for evaluating 
longitudinal stresses in pipes with localized thinning. A simple mul- 
tiplying factor can be directly utilized in an equation for design by 
rule. Results of the analysis clearly indicate the degree of localized 
thinning of pipe, which should not be of significant concern as far 
as longitudinal stresses are concerned. 


53792 Cable damping effects on thin tubes. Naruse, K.; 
Watanabe, Y.; Ozaki, O. Transactions of the American Nucle- 
ar Society; 55: 517(1987). (CONF-8711195—). 

From American Nuclear Society winter meeting; Los Ange- 
les, CA, USA (15 Nov 1987). 

There are many thin tubes in nuclear power plants. Thin 
tubes, which are vertically supported at the top, tend to have low 
natural frequency and low damping ability. They may respond 
strongly to severe earthquakes. If a cable is connected to the 
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bottom end of the tube, it is expected that the cable will affect the 
tube’s response characteristics, possibly and probably decreasing the 
response. Therefore, in order to clarify the problems, the authors 
established a typical thin-tube model and studied, experimentally 
and analytically, the suspended cable effect on tube response. The 
natural frequency of the model is ~ 1 Hz. The cable is connected 
to the bottom end of the tube and the other end is fixed on the 
upper support. The cable itself has very low natural frequency and 
extensive damping capability. Its vibration characteristics can be 
changed by changing cable conditions. 


53793 Development of large-scale acoustic waveguides for 
liquid-level measurements. Kirkpatrick, J.F.; Kuzniak, W.C. 
(Tennessee Valley Authority, Norris (USA)). Transactions of 
the American Nuclear Society; 55: 719(1987). (CONF- 
8711195—). 

From American Nuclear Society winter meeting; Los Ange- 
les, CA, USA (15 Nov 1987). 

Large-scale magnetostrictive ultrasonic waveguides are 
being developed and tested for liquid-level measurement. The use 
of inexpensive, commercially available, nickel tubing provides a ho- 
mogeneous waveguide with nondispersive transmission properties 
and good independence of torsional and extensional wave modes. 
Because the entire waveguide is magnetostrictive, acoustic excita- 
tion and sensing is possible at any point along the length of the wa- 
veguide. The problems of establishing and maintaining circumferen- 
tial fields for torsional wave generation have been solved by elec- 
tromagnetic field generation. Prototype devices have been built and 
tested which exhibit a linear relationship between either torsional 
amplitude or phase velocity and depth of immersion. 


2203 Fuel Elements 


REFER ALSO TO CITATION(S) 53631, 55733 


53794 (VTT-TIED—830) Effects of UO/sub 2/ fuel mi- 
crostructure and density on fuel in-reactor performance. 
Hansson, L. (Valtion Teknillinen Tutkimuskeskus, Espoo 
(Finland). Metallilaboratorio). (Valtion Teknillinen Tutki- 
muskeskus, Espoo (Finland)). Feb 1988. 54p. NTIS (US 
Sales Only), PC A04/MF AOl. Order~ Number 
DE88754511/JAW. 

The volume changes of UO/sub 2/ fuel pellets, produced by 
neutron irradiation, can be characterized by two processes: fission 
spike induced densification through pore skrinkage and later fission 
produced induced swelling of UO/sub 2/ matrix. In-pile densifica- 
tion is controlled by the initial density and microstructure of the 
fuel, particularly by the pore size distribution. The extent of swell- 
ing depends mainly on the amount of fission products produced, 
but the fission gas release as well as the swelling may be reduced 
by increasing the grain size of UO/sub 2/. Fabrication of fuel pel- 
lets having certain in-reactor properties requires detailed knowl- 
edge of the effects of individual fabrication parameters. The irradia- 
tion experience of fuels fabricated by using different conversion and 
pelletizing methods is extensive. Based on this experience, some 
general characteristics of stable/well-performing fuel microstruc- 
tures have been summarized. 


2204 Control Systems 


REFER ALSO TO CITATION(S) 53597, 53867, 53926, 53949 


53795 (CONF-881017—1) Remote control system for a 2- 
MW research reactor. Battle, R.E.; Corbett, G.K. (Oak 
Ridge National Lab., TN (USA)). 1988. Contract AC05- 
840OR21400. 7p. NTIS, PC A0O2. Order Number 
DE88011853/JAW. 

From Institute of Electrical and Electronics Engineers In- 
dustry Applications Society annual meeting; Pittsburgh, PA, USA 
(2 Oct 1988). 

A fault-tolerant programmable logic controller (PLC) and 
operator workstations have been programmed to replace the hard- 
wired relay control system in the 2-MW Bulk Shielding Reactor at 
Oak Ridge National Laboratory. In addition to the PLC and 
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remote and local operator workstations, auxiliary systems include a 
video system, an intercom system, and a fiber optic communication 
system. The equipment has been designed with reliability and fail- 
safe features as important considerations. Significant features of the 
system are described. 2 refs., 4 figs., 1 tab. 


53796 (EPRI-NP—6004) Implementation considerations 
for digital control systems in power plants: Final report. 
Shah, S.C.; Lehman, L.L.; Sarchet, M.M. (Electric Power 
Research Inst., Palo Alto, CA (USA); Integrated Systems, 
Inc., Santa Clara, CA (USA)). Sep 1988. 65p. Unlimited au- 
dience, publicly available. Research Reports Center, Box 
50490, Palo Alto, CA 94303. Order Number T188016612/ 
JAW. 

Conversion of nuclear power plants fron analog to digital 
control systems will require careful design, testing, and integration 
of the control algorithms, the software which implements the algo- 
rithms, the digital instrumentation, the digital communications net- 
work, and analog/digital device interfaces. Digital control systems 
are more flexible than their analog counterparts, and therefore 
greater attention must be paid by the customer to all stages of the 
control system design process. This flexibility also provides the 
framework for development of significant safety and reliability are 
inherant aspects of the chosen design processes. Digital control al- 
gorithms are capable of improving their performance by on-line 
self-tuning of the control parameters. It is therefore incumbant on 
system designers to choose self-tuning algorithms for power plant 
control. Implementation of these algorithms in software required a 
careful software design and development process to minimize errors 
in interpretation of the engineering design and prevent the inclusion 
of programming errors during software production. Digital control 
system and communications software must exhibit sufficient ‘fault 
tolerance” to maintain some level of safe plant operation or execute 
a safe plant shutdown in the event of both hard equipment failures 
and the appearance of software design faults. A number of stand- 
ardized digital communications protocols are available to designers 
of digital control systems. These standardized digital communica- 
tions protocols provide reliable fault tolerant communication be- 
tween all digital elements of the plant control system and can be 
implemented redundantly to further enhance power plant oper- 
ational safety. 5 refs., 11 figs., 1 tab. 


53797 (IAEA-TECDOC—448) Analysis and upgrade of 
instrumentation and control systems for the modernization of 
research reactors. Prepared at advisory group meetings held 
in Vienna, 24-27 September 1984 and 26-29 August 1986. 
(International Atomic Energy Agency, Vienna (Austria)). 
Jan 1988. 37p. NTIS (US Sales Only), PC A03/MF AO1. 
Order Number DE88703146/JAW. 

This document provides assistance in the review and plan- 
ning process for the upgrade of instrumentation and control systems 
(I and C systems) and related safety features of the reactor protec- 
tion system for research reactors. In the interest of safety a need 
was realized to evaluate the performance of outdated I and C sys- 
tems. An advisory group was assembled to develop guidelines and 
to provide recommendations for the upgrade of I and C systems. 
The recommendations on I and C systems upgrade contained in this 
document were developed by the advisory group using as guide- 
lines the established safety criteria and operating standards for re- 
search reactors. 24 refs. 


53798 (INIS-SU—10, pp 80-83) Plant level of automated 
control system at a NPP with RBMK reactor. Vorob’ev, 
V.P.; Gorbunov, V.P.; Dmitriev, V.M.; Litvin, A.S. 1987. 
(In Russian). NTIS (US Sales Only), PC AOS/MF AOl. 
Order Number DE88780094/JAW. 
Voprosy Atomnoj Nauki i Tekhniki.; (no. 2). 
In — and technology of nuclear reactors. 
The functional structure of plant level automated control 


system (ACS) at NPP with RBMK-1000 reactors, its binding with 
the on-line control system of higher and lower levels, as well as en- 
gineering requirements to software and recommendations on com- 
position of hardware components, are considered. NPP ACS is an 
organizational-engineering system consisting of computer facilities 
and binding aimed at solving management, economical, organiza- 
tional and physical-engineering problems to control NPP more ef- 
fectively. The system carries out data acquisition, preliminary proc- 
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essing, analysis, transmission and representation for users to accept 
solutions for NPP operation by operative and management person- 
nel. The main aim of integrated NPP ACS is the control develop- 
ment and increase of NPP economical efficiency, the increase of 
electric and heat energy production, the optimization of the pro- 
duction distribution between units, the development of production 
and economic NPP control. 


. 


53799 (INIS-SU—10, pp 84-86) Some problems of soft- 
ware development for the plant-level automated control 
system of NPPs with the RBMK reactors. Gorbunov, V.P.; 
Egorov, A.K.; Isaev, N.V.; Saprykin, E.M. 1987. (In Rus- 
sian). NTIS (US Sales Only), PC A0S5/MF AOI. Order 
Number DE88780094/JAW. 

Voprosy Atomnoj Nauki i Tekhniki.; (no. 2). 

In Physics and technology of nuclear reactors. 

Problems on development and operation of automated con- 
trol system (ACS) software of NPPs with the RBMK reactors are 
discussed. The ES computer with large on-line storage (not less 
than 1 Mbite) and fast response (not less than 300.000 of operations 
per a second) should enter the ACS composition. Several program 
complexes are used in the NPP ACS. The programs collected into 
the EnNERGTYa library are used to provide central control system 
operation. The information-retrival system called the Fuel file is 
used to automate NPP fuel motion account, as well as to estimate 
efficiency of fuel application, to carry out calculations of a fuel 
component of electric and heat energy production cost. The auto- 
mated information system for unit operation efficiency analysis, 
which solves both plant and unit-level problems, including engi- 
neering and economical factors and complexing of operation pa- 
rameter bank, is under trial operation. 


53800 (INIS-SU—10, pp 16-20) Dynamical characteris- 
tics of DMEh and DMEh-MI type differential manometers. 
Islyamov, V.D.; Grigorash, B.V.; Vyshegorodskij, S.V. 
1987. (In Russian). NTIS (US Sales Only), PC A05/MF 
A01. Order Number DE88780094/JAW. 

Voprosy Atomnoj Nauki i Tekhniki.; (no. 2). 

In Physics and technology of nuclear reactors. 

Results of experimental investigations into dynamic charac- 
teristics of the DS-Eh, DMEh and DMEh.MI type differential 
manometers, used in power units for measuring liquid levels and 
flow rates, are presented. Frequency characteristics, namely transi- 
tion functions, are considered as the main dynamic characteristics. 
The DS-Eh type differential manometer operation principle is based 
on electric force compensation. The devices appear to be a follow- 
up system with a strong feedback. DMEh differential manometers 
represent a follow-up system with electromagnet feedback. DMEh- 
MI devices appear to be a small-scale variant of the DMEh type 
differential manometer. A conclusion is drawn, concerning the fact 
that DMEh and DMEh-MI differential manometers are the most 
applicable ones for measuring the liquid pressure drops under un- 
steady conditions. 


53801 (KEK—87-25, pp 85-88) Process computer system 
for boiling water reactor nuclear power plants. Murata, 
Yukio; Watanabe, Tadasu; Sudo, Osamu. (Toshiba Corp., 
Fuchu, Tokyo (Japan). Energy Systems Group). Jan 1988. 
(In Japanese). NTIS (US Sales Only), PC A06/MF AO1. 
Order Number DE89780002/JAW. (CONF-8711226—). 

From 1. workshop on control systems; Oho, Japan (26 Nov 
1987). 

: The Process Computer System, for BWR plant named 
PODIA (Plant Operation by Displayed Information and Automa- 
tion) which performs plant process monitoring, control and per- 
formance calculation of reactor and plant, is described. It has been 
developed for ten (10) years and now realizes high quality and reli- 
ability fully using man-machine interface technology such as proc- 
ess graphic display and voice output. 


53802 (KEK—87-25, pp 89-92) Safety parameter display 
system in nuclear power plant. Taoka, H.; Ikeda, D.; Ni- 
shikawa, K. (Toshiba Corp., Kawasaki, Kanagawa (Japan)). 
Jan 1988. (In Japanese). NTIS (US Sales Only), PC A06/ 
MF AOl. Order Number DE89780002/JAW. (CONF- 
8711226—). 
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From 1. workshop on control systems; Oho, Japan (26 Nov 
1987). 

Science the TMI-2 accident in the USA, Emergency Oper- 
ation Facility (EOF) and Safety Parameter Display System (SPDS) 
have been implemented in nuclear power plants in Japan. The tech- 
nical support staff in an EOF, which is located on site outside of 
control room, supports operators in an emergency condition. 
SPDS, gathering plant data, provides the staff in the EOF with im- 
portant plant parameters through CRTs from which the staff makes 
a strategy against the emergency by assessing the emergency condi- 
tion and its influences to the environment. One example of the 
SPDS consists of a SPDS computer system, color CRTs and an op- 
tical dataway. The SPDS computer gathers the plant data through 
the dataway from all the process computers in a site. The SPDS 
computer provides the following display on the CRTs both in the 
EOF and in the central control rooms; (1) Primary display (2) 
Alarm summary display (3) Plant summary display (4) Trend dis- 
play (5) Environmental radiation display. Fast access to a desired 
display is realized by a simplified man-machine communication and 
the same display format is obtained both on a CRT in the EOF and 
on a CRT in the control room in order for both personels to get 
thr same information of a plant. 


53803 Load-follow operation with the MSHIM control 
system. Morita, T.; Carlsen, B.W.; Kutz, J.P. Transactions of 
the American Nuclear Society; 56: 73-74(1988). (CONF- 
880422—). 

From Topical meeting on engineering for nuclear plant op- 
eration and maintenance; Myrtle Beach, SC, USA (17 Apr 1988). 

As part of Westinghouse Electric Corporation's ongoing ef- 
forts to improve plant daily load-follow capability, a system has 
been developed that promises a significant enhancement of current 
load-maneuvering capabilities, while simultaneously reducing the 
burden on operators and plant systems. This concept, the mechani- 
cal shim (MSHIM), control system utilizes two independently oper- 
able groups of control banks for essentially simultaneous control of 
reactivity and axial power distribution. This system has been devel- 
oped with the goal of supporting either of two operational modes. 
One mode is designed to maximize spinning reserve (MAXSR) ca- 
pacity (return to full-power capability). The other mode minimizes 
boric (MINB) acid changes, hence effluent production, during the 
power maneuver. The features of the two control modes are sum- 
marized. 


53804 Optimal control of nonlinear nuclear reactors. 
March-Leuba, C.; Perez, R.B. (Oak Ridge National Lab., 
TN (USA)). Transactions of the American Nuclear Society; 
55: 617(1987). (CONF-8711195—). 

From American Nuclear Society winter meeting; Los Ange- 
les, CA, USA (15 Nov 1987). 

This paper presents a new formulation of a class of nonlinear 
optimal control problems as a solution for a system of differential 
equations with initial conditions. An application to the control of a 
nonlinear nuclear reactor is shown. Pontryagin’s theorem has been 
successfully applied to the problem of designing control systems 
that are optimum in the sense that they minimize a given cost func- 
tion. Rosztoczy et al. showed how the maximum principle can be 
used to optimize control-rod movement during transients in a non- 
linear nuclear reactor by using a point kinetics reactor model with 
temperature feedback proportional to the flux. The problem was 
formulated in a way that demanded the solution of four coupled 
first-order nonlinear differential equations with initial conditions for 
the flux and final conditions for the adjoint. This particular set of 
boundary conditions required an iterative numerical solution of the 
equations that did not apply easily to real-time applications. This 
paper presents a new formulation of the problem that allows on-line 


solution for the control by transforming it to an initial value prob- ‘ 
lem. 
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REFER ALSO TO CITATION(S) 53004, 53576, 53592, 53593, 53594, 53595, 
53596, 53678, 53777, 53870, 53872, 53873, 53877, 53879, 53911, 53925, 54032, 
54742, 54917, 54919, 54924, 54925, 54972, 54973, 55239 


53805 (CNEA-NT—31/86) Micrometeorological study of 
the emplacement at the Ezeiza Atomic Center. Berri, G.J.; 
Robbio, C.A. (Comision Nacional de Energia Atomica, 
Buenos Aires (Argentina). Gerencia de Proteccion Radiolo- 
gica y Seguridad). 1986. 119p. (In Spanish). (CNEA- 
GPRS—S5). NTIS (US Sales Only), PC A06/MF AOl. 
Order Number DE88703116/JAW. 

An evaluation of meteorological conditions searched at the 
Ezeiza Atomic Center is presented by means of the data obtained at 
the micrometeorological station of the Atomic Center during the 
period January-December 1979. The daily and yearly mean behav- 
iour of the temperature, humidity and wind’s directions and speed 
is shown as well as extreme values persistence of temperature and 
humidity, the annual behaviour of the precipitation and its relation 
with the wind’s direction. Special attention is given to the atmos- 
pheric dispersion characteristic through the study of the low-wind- 
speed persistence, wind direction persistence and wind’s direction 
distribution confronted with the stability classes. An evaluation of 
the dispersion factor or normalized concentration, both for short 
term releases (1 hour), as well as long term releases (time integrated 
concentration annual factor) is shown. Those factors are representa- 
tive for mean situations; they can not be employed for isolated situ- 
ations. Finally, it is emphasized that although the results were ob- 
tained by means of 1979 data, significative differences are no ex- 
pected for other years. (M.E.L.). 


53806 (DOE/SSDP—0042) Experience gained from the 
Shippingport Station Decommissioning Project, USA: Part 1, 
Overview; Part 2, Demolition and removal of buildings and 
structures. Crimi, F.P.; Imoto, K.; Miho, T. (Westinghouse 
Hanford Co., Richland, WA (USA)). 1988. Contract AC06- 
84RL10421;AC06-76RL01857. 15p. (CONF-881083—1). 
NTIS, PC A03/MF A0Ol1; 1; GPO Dep. Order- Number 
T188011146/JAW. 

From Annual convention of Architectural Institute of Japan; 
No City Given, Japan (1 Oct 1988). 

This paper describes the experiences gained from the partici- 
pation in the Shippingport Station Decommissioning Project 
(SSDP), in accordance with the agreement between the United 
States Department of Energy (US-DOE) and the Japan Atomic 
Energy Research Institute (JAERI) on decommissioning nuclear fa- 
cilities, which was signed in July, 1987. The purpose of the SSDP 
decommissioning operations is: 1) to place the station in a radiologi- 
cally safe condition following defueling of the reactor; 2) to dis- 
mantle the government-owned portion of the Shippingport Station 
in a safe and cost effective manner using state-of-the-art technolo- 
gy; 3) to demonstrate to the nuclear industry the practical and af- 
fordable dismantling of a commercial large scale nuclear power 
plant by use of current construction/maintenance/demolition tech- 
nologies; and 4) to provide timely, useful data for future decommis- 
sioning projects. 


53807 (EPRI-NP—6031) Oil decontamination survey: 
Final report. Bradley, E.W.; Kirstein, B.E. (Electric Power 
Research Inst., Palo Alto, CA (USA); Science Applications 
International Corp., Pleasanton, CA (USA)). Sep 1988. 58p. 
Research Reports Center, Box 50490, Palo Alto, CA 94303. 
Order Number T1I89000446/JAW. 

The disposal of waste oils containing measurable quantities 
of radioactive material is expensive and has become more difficult 
due to the mixed waste issue. In this study, sources, volumes, char- 
acteristics, and treatment and disposal practices for waste oils in the 
nuclear power industry are surveyed, and a recommended ap- 


proach to utility oil decontamination is developed. 10 refs., 1 fig., 8 
tabs. 
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53808 (I[AEA-R—4302-F) Radiation doses due to long- 
range transport of airborne radionuclides. Final report for the 
period 1 December 1985 - 31 January 1988. Nordlund, G. 
(Finnish Meteorological Inst., Helsinki). (International 
Atomic Energy Agency, Vienna (Austria)). Feb 1988. 9p. 
NTIS (US Sales Only), PC A02/MF AO1. Order Number 
DE88703829/JAW. 

Radioactive material released into the atmosphere may be 
transported over long distances before it is deposited on the 
ground. The material is scavenged by dry deposition through ab- 
sorption and gravitation, or by wet deposition through precipita- 
tion. This deposition may expose people to radiation doses over a 
long period. The report described TRADOS model for calculating 
dispersion of the released radioactive material and the resulting in- 
dividual and collective doses. Dispersion paths, the transport trajec- 
tories, are calculated using numerically analysed wind fields at con- 
stant pressure levels. Dispersion parameters, i.e. atmospheric stabili- 
ty, mixing height, occurrence and type of precipitation etc., are es- 
timated along each trajectory. The model then calculates the con- 
centrations of radioactive material and amounts of material deposit- 
ed along the trajectories as well as expected radiation doses due to 
different exposure pathways. In one application of the model the 
expected doses and conditional cumulative probability distributions 
of collective doses were calculated for an assumed reactor accident 
in northern Central Europe. The dispersion of radioactive material 
from the release on the first day of the Chernobyl accident has also 
been estimated. The corresponding population doses in Finland 
have been estimated and compared with the estimates made on the 
basis of radiation measurements. There was relatively close agree- 
ment between these estimates. 


53809 (IAEA-TECDOC—450) Dose assessments in nu- 
clear power plant siting. User’s manual within the framework 
of the Nuclear Safety Standards (NUSS) programme. (Inter- 
national Atomic Energy Agency, Vienna (Austria)). Mar 
1988. 105p. NTIS (US Sales Only), PC A06/MF AOI. 
Order Number DE88703147/JAW. 

This document is mainly intended to provide information on 
dose estimations and assessments for the purpose of nuclear power 
plant (NPP) siting. It is not aimed at giving radiation protection 
guidance, criteria or procedures to be applied during the process of 
NPP siting nor even to provide recommendations on this subject 
matter. The document may however be of help for implementing 
some of the Nuclear Safety Standards (NUSS) documents on siting. 
The document was prepared before April 26, 1986, when a severe 
accident at the Unit 4 of Chernobyl NPP in the USSR had oc- 
curred. It should be emphasized that this document does not bridge 
the gap which exists in the NUSS programme as far as radiation 
protection guidance for the specific case of siting of NPP is con- 
cerned. The Agency will continue to work on this subject with the 
aim to prepare a safety series document on radiation protection re- 
quirements for NPP siting. This document could serve as a working 
document for this purpose. Refs, figs and tabs. 


53810 (IAEA-TECDOC—453, pp 267-290) EPA's inte- 
grated environmental management project: Results from the 
Philadelphia and Santa Clara studies. Cristofaro, A.; Jones, 
A. (Environmental Protection Agency, Washington, DC 
(USA); Science Applications International Corp. (USA)). 
Mar 1988. NTIS (US Sales Only), PC A19/MF AO1. Order 
Number DE88703967/JAW. (CONF-861085—). 

From Assessing and managing health and environmental 
risks from energy and other complex industrial systems; Paris, 
France (13 Oct 1986). 

This paper describes the integrated environmental manage- 
ment projects that the U.S. Environmental Protection Agency 
(EPA) conducted in the metropolitan areas of Philadelphia, Penn- 
sylvania and the Santa Clara Valley, California. It presents a brief 
overview of the background of these projects as well as the analyti- 
cal methodology that was developed and tested in these pilot pro- 
grams. The bulk of the paper focuses on the results of the projects, 
and the policy implications of those findings for future environmen- 
tal management decisions. (author). 2 refs, 6 figs, 9 tabs. 
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53811 (IAEA-TECDOC—453, pp 291-308) Identifica- 
tion of hazards from energy and other complex systems for 


the Zagreb area population and environment. Malbasa, N. 
(Institut za Elektroprivredu, Zagreb (Yugoslavia)). Mar 


1988. NTIS (US Sales Only), PC A19/MF AOl. Order 
Number DE88703967/JAW. (CONF-861085—). 

From Assessing and managing health and environmental 
risks from energy and other complex industrial systems; Paris, 
France (13 Oct 1986). 

The paper deals with a general survey of the possible 
sources of risk to the population and the environment in the greater 
Zagreb area. The starting point are the studies up to the present 
time that have mostly considered individual plants and have shown 
a number of principal weaknesses. The second major leading idea is 
the necessity to initiate all encompassing investigations of hazardous 
events and their associated risks within a single systematic action. 
The study is planned for the Zagreb area with already existing nec- 
essary data and experience and other basic prerequisites for realiza- 
tion of such a project. (author). 9 refs, 3 figs, 4 tabs. 


53812 (IAEA-TECDOC—453, pp 97-106) Radioactive 
discharges and decision-making on radiological protection of 
the public in the United Kingdom and France. Hart, D. (East 
Anglia Univ., Norwich (UK). School of Environmental Sci- 
ences). Mar 1988. NTIS (US Sales Only), PC A19/MF AO1. 
Order Number DE88703967/JAW. (CONF-861085—). 

From Assessing and managing health and environmental 
risks from energy and other complex industrial systems; Paris, 
France (13 Oct 1986). 

The institutional arrangements for controlling marine dis- 
charges of radioactivity in the UK and France are outlined. The 
level of discharges from nuclear fuel reprocessing plants in the two 
countries are compared (namely the discharges from Sellafield, La 
Hague and Marcoule). A review is given of the changes made in 
discharge practices at Sellafield over the years, and the reasons for 
those changes. Difficulties in the use of the ALARA principle and 
of risk cost-benefit analysis for decision-making are discussed, in- 
cluding the problem of setting a monetary value for health detri- 
ment and for loss of human life. The relevance of the factor of 
public acceptance is discussed, and mention is made of the attempt 
to address this through a ‘willingness-to-pay’ survey in the UK. Fi- 
nally, the difficulties of having an investment strategy which is for- 
mulated to take account of the sensitivity of public opinion are dis- 
cussed. (author). 29 refs, 2 tabs. 


53813 (IAEA-TECDOC—453) Assessing and managing 
health and environmental risks from energy and other com- 

plex industrial systems. Proceedings of a workshop held in 
Paris, 13-17 October 1986. (International Atomic Energy 
Agency, Vienna (Austria); United Nations Environmental 
Programme; World Health Organization, Geneva (Switzer- 
land)). Mar 1988. 444p. (CONF-861085—). NTIS (US Sales 
Only), PC A1l9/MF AOl. Order Number DE88703967/ 
JAW. 

From Assessing and managing health and environmental 
risks from energy and other complex industrial systems; Paris, 
France (13 Oct 1986). 

There is a growing awareness that it is necessary to identify, 
assess, and manage the risks of energy and other complex industrial 
activities in order to minimize their potential to harm public health 
and the environment. Therefore, quantitative risk analysis with em- 
phasis on risk management has become an important aspect in high 
level decision making for regulation in developed and developing 
countries. The International Atomic Energy Agency (IAEA), the 
United Nations Environment Programme (UNEP) and the World 
Health Organization (WHO) have initiated a project to promote the 
use of risk assessment and risk management in environmental health 
and safety decision making throughout the world. A meeting was 
held in Paris, France on October 13-17, 1986. The purpose of the 
meeting was to: a) Discuss the state of the art of national and inter- 
national experience in conducting case studies in the field of assess- 
ing and managing industrial risks from energy and other complex 
industrial systems either at the plant level or in highly industrialized 
areas within a country; b) Present and discuss planned regional risk 
management case studies within a country or international research 
projects on risk management to be implemented in the future; and 
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c) Review the Project Document on “Assessing, Controlling, and 
Managing Health and Environmental Risks from Energy and Other 
Complex Industrial Systems”. The full texts, together with ab- 
stracts, of the papers given at the meeting are presented. The sum- 
mary reviews briefly some of the major points that arose in papers 
or in the ensuing discussions. Where a consensus view resulted, 
conclusions were drawn. Major differences of opinion are also 
noted. 


53814 (INIS-BR—1145) Study on the marine fouling 
communities near Central Nuclear Almirante Alvaro Alberto 
(CNAAA), Angra dos Reis, R.J. (Brazil). Nunes, A.J.B. 
(Fundacao Estadual de Engenharia do Meio Ambiente, Rio 
de Janeiro (Brazil)). 1983. 48p. (In Portuguese). NTIS (US 
Sales Only), PC A03/MF AOl. Order Number 
DE88703245/JAW. 

The effects of chemical and thermal effluents from CNAAA 
(Angra 1 Reactor) on local biota are studied. The seasonal vari- 
ations and the ecologic aspects are presented and the biota is used 
as pollution indicator. The biota taxonomic study is desctibed. 


(M.A.C)). 


53815 (INIS-mf—11804, pp 38-50) Methodology for opti- 
mising the position of environmental dose ratemeters in the 
frame of a network for telemetric survey of nuclear installa- 
tions. Govaerts, P.; Sohier, A. (Centre d'Etude de 1’Energie 
Nucleaire, Mol (Belgium)). 1987. NTIS (US Sales Only), 
PC A09/MF AOl. Order Number DE88754838/JAW. 
(CONF-8705328—). 

From 5. symposium on nuclear reactor remote monitoring; 
Karlsruhe, F.R. Germany (4 May 1987). 

In 1985 the Belgian government commissioned the studysyn- 
dicate Telerad to perform a study to conceive a telemetric network 
for monitoring the radioactivity on the Belgian territory. The pro- 
posed emission network considers four kinds of detectors, each 
with a specific objective. These are a source monitoring at the 
fence, environmental monitoring in the neighbouring conurbation, 
an alert system along the borders, monitoring specific power plants, 
and a general alertsystem across the country monitoring range 
transport of contamination. 


53816 (INIS-mf—11804, pp 61-71) Future extension of 
emission input measurement stations in Bavaria. Eder, E. 
(Bayerisches Landesamt fuer Umweltschutz, Muenchen 
(Germany, F.R.)). 1987. (In German). NTIS (US Sales 
Only), PC AO09/MF AOl. Order Number DE88754838/ 
JAW. (CONF-8705328—). 

From 5. symposium on nuclear reactor remote monitoring; 
Karlsruhe, F.R. Germany (4 May 1987). 

Along with the extension of radioactivity monitoring in 
plants and in the environment, the information flow to the wider 
public will be improved, too. A pilot study is used to study the 
communication of dose-rate readings to district governments using 
the BTX-system of the Federal Post and Telecommunications. Fur- 
ther data-technological equipment and provisions will have to cre- 
ated in the implementation of the new Preventive Radiation Protec- 
tion Law. All these projects will have to be based largely on the 
infrastructure of the RM system in Bavaria. 


53817 (INIS-mf—11804, pp 72-76) SINUPERM M - a 
new nuclear radiation measuring system with microprocessor 
technology for monitoring radioactive products released from 
nuclear power plants. Pamfilie, A.E. (Siemens A.G., Karls- 
ruhe (Germany, F.R.)). 1987. (In German). NTIS (US Sales 
Only), PC A09/MF AOl. Order Number DE88754838/ 
JAW. (CONF-8705328—). 

From 5. symposium on nuclear reactor remote monitoring; 
Karlsruhe, F.R. Germany (4 May 1987). 

The measurement system uses digital measurement tech- 
niques to meet the tasks and objectives of nuclear metrology. It is 
used to detect and evaluate signals from nuclear-physical radiation 
detectors. Its major benefits compared to analog measuring meth- 
ods used sofar consist in improved accuracy and constancy of 
measured-value collection and in adaptability to different measure- 
ment functions. The system features functional units (assemblies) 
which are assembled in a card cage to act as a functional transduc- 
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er. The type of detector signal determines the assembly for input- 
signal conversion. 


53818 (INIS-mf—11804, pp 100-114) Iodine and aerosol 
monitoring in environmental monitoring networks. Nemecek, 
P. (Laboratorium Prof. Dr. Berthold, Erlangen (Germany, 
F.R.)). 1987. (In German). NTIS (US Sales Only), PC A09/ 
MF AOl. Order Number DE88754838/JAW. (CONF- 
8705328—). 

From 5. symposium on nuclear reactor remote monitoring; 
Karlsruhe, F.R. Germany (4 May 1987). 

Both environmental monitoring and RM networks for dose 
rate measurement need to be supported by aerosol and iodine moni- 
toring which requires both suitable equipment and a system for 
communicating the aerosol and iodine readings. The paper de- 
scribes available systems for measuring aerosols and iodine, and 
available measurement and communications electronics. 


53819 (INIS-mf—11804, pp 115-121) Data acquisition 
and processing using signal computers. Summary. Theil, K. 
(Dornier System G.m.b.H., Friedrichshafen (Germany, 
F.R.)). 1987. (In German). NTIS (US Sales Only), PC A09/ 
MF AOl. Order Number DE88754838/JAW. (CONF- 
8705328—). 

From 5. symposium on nuclear reactor remote monitoring; 
Karlsruhe, F.R. Germany (4 May 1987). 

The modular design of both the hardware and the software 
allows to match the signal computers to different instrumentation 
configurations. A data transmission system could be used to con- 
nect a number of intelligent measurement systems, e.g. iodine and 
aerosol monitors, to the signal computer. Graphic display of meas- 
ured-value curves across time is planned as a further development 
of the user surface. 


53820 (INIS-mf—11804, pp 122-129) Real-time disper- 
sion calculation using the Lagrange model LASAT. Janicke, 
L. (Dornier System G.m.b.H., Friedrichshafen (Germany, 
F.R.)). 1987. (in German). NTIS (US Sales Only), PC A09/ 
MF AOl. Order Number DE88754838/JAW. (CONF- 
8705328—). 

From 5. symposium on nuclear reactor remote monitoring; 
Karlsruhe, F.R. Germany (4 May 1987). 

The LASAT (Lagrange Simulation of Aerosol Transport) 
dispersion model demonstrates pollutant transport in the atmos- 
phere by simulating the paths of representative random samples of 
pollutant particles on the computer as natural as possible. The 
author demonstrates the generated particle paths and refers to liter- 
ature for details of the model algorithm. 


53821 (INIS-mf—11804, pp 130-149) Advanced disper- 
sion calculations used in nuclear-reactor remote monitoring in 
North-Rhine Westphalia. Wolf, H. (Ministerium fuer Wirts- 
chaft, Mittelstand und Technologie des Landes Nordrhein- 
Westfalen, Duesseldorf (Germany, F.R.)). 1987. (In 
German). NTIS (US Sales Only), PC A09/MF A0O1. Order 
Number DE88754838/JAW. (CONF-8705328—). 

From 5. symposium on nuclear reactor remote monitoring; 
Karlsruhe, F.R. Germany (4 May 1987). 

Out of the total of advanced calculation models developed in 
recent years, which are based on meteorological measurement data 
(like altitude profile of wind vector) and are aimed at an improve- 
ment of the description of dispersion processes achievable by the 
Gauss plume model, the Lagrange dispersion models are best suited 
for the purposes of the supervisory authority and procedure. The 
North-Rhine Westphalia RM system and the Lagrange dispersion 
model of IABG are used to exemplify the technical prerequisites 
for the calculation of current activity concentrations and soil con- 
taminations for radiation exposure assessment while using available 
measurement instrumentation and data processing installations (e.g. 
computer networks, data remote transmission). 
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53822 (INIS-mf—11804, pp 159-164) Emission measure- 
ment networks and their informative potential for radiation 
exposure at elevated emission input levels exemplified by the 
Sleswig-Holstein nuclear-reactor remote-monitoring system 

IH). Weiss, H. (Energiesysteme Nord G.m.b.H., 
Kiel (Germany, F.R.)). 1987. (in German). NTIS (US Sales 
Only), PC A09/MF A0Ol. Order Number DE88754838/ 
JAW. (CONF-8705328—). 

From 5. symposium on nuclear reactor remote monitoring; 
Karlsruhe, F.R. Germany (4 May 1987). 

If sufficiently dense, a continuously operating measurement 
network featuring the technology used by KFUE-SH, will be able 
to supply high-quality information on local emission-input situations 
and to update these data as required several times per day. The 
lowest limit of confidence in reliability is at ca. 0.01 micro Sv/h. 
Subcentres to call up individual stations and to compact informa- 
tion will have to be installed if networking is to cover large areas. 
The number of stations which can be serviced by one subcentre de- 
pends from the data transmission system DATEX-L300 of KFUE- 
SH. 


53823 (RISO-M—2624) Method for consequence calcula- 
tions for severe accidents. 0.06% release from Forsmark 3. 
Nielsen, F.; Thykier-Nielsn, S. (Risoe National Lab., Ros- 
kilde (Denmark)). Mar 1987. 67p. (In Danish). NTIS (US 
Sales Only), PC A04/MF AOl. Order Number 
DE88754754/JAW. 

This report was commissioned by the Swedish State Power 
Board. The report contains a calculation of radiation doses in the 
surroundings caused by a theoretical core meltdown accident at 
Forsmark reactor No 3. The assumption used for the calculations 
were a 0.06% release of iodine and cesium corresponding to a 0.1% 
release through the FILTRA plant at Barsebaeck. The calculations 
were made by means of the PLUCON4 code. Meteorological data 
for two years from the Forsmark meteorological tower were ana- 
lysed to find representative weather situations. As typical weather 
pasquill D was chosen with wind speed 5 m/s, and as extreme 


weather, Pasquill F with wind speed 2 m/s. 23 tabs., 36 ills., 21 
refs. 


53824 (UCRL—99423) Development of a high-efficiency, 
high-performance air filter medium. Bergman, W.; Sawyer, 
S.R. (Lawrence Livermore National Lab., CA (USA)). 16 
Aug 1988. Contract W-7405-ENG-48. 9p. (CONF-880815— 
= _— PC A02/MF A0Ol1. Order Number DE88016280/ 
AW. 

From 20. DOE/NRC nuclear air cleaning conference; 
Boston, MA, USA (22 Aug 1988). 

A unique high-efficiency particulate air (HEPA) filter 
medium has been developed for applications in high temperature 
and high pressure environments. This filter medium is a composite 
made from quartz and stainless-steel fibers that have been sintered 
together. The composite medium has the same efficiency and pres- 
sure drop as standard HEPA glass media, but has four times the 
tensile strength and can operate continuously at temperatures up to 
500{degree}C. In a conventional HEPA, the binder burns out 
above 250{degree}C and the medium loses its strength; our com- 
posite filter medium has no comparable loss of strength even at 
500{degree}C. 8 refs., 8 figs., 1 tab. 


53825 Radwaste assessment program for nuclear station 
modifications by design engineering. Eble, R.G. Transactions 
of the American Nuclear Society; 56: 5(1988). (CONF- 
880422—). 

From Topical meeting on engineering for nuclear plant op- 
eration and maintenance; Myrtle Beach, SC, USA (17 Apr 1988). 

Radwaste burial for Duke Power Company’s (DPC’s) seven 
nuclear units has become a complicated and costly process. Burial 
costs are based on overall volume, surcharges for radioactivity con- 
tent and weight of containers, truck and cask rental, driver fees, 
and state fees and taxes. Frequently, radwaste costs can be as high 
as $500 per drum. Additionally, DPC is limited on the total burial 
space allocated for each plant each year. The thrust of this program 
is to reduce radwaste volumes needing burial at either Barnwell, 
South Carolina, or Richland, Washington. A limited number of op- 
tions are available at our sites: (a) minimization of radwaste volume 
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production, (b) segregation of contamination and noncontaminated 
trash, (c) decontamination of small hardware, (d) volume reduction 
of compatible trash, (e) incineration of combustible trash (available 
at Oconee in near future), and (f) burial of below-regulatory-con- 
cern very low level waste on site. Frequently, costs can be reduced 
by contracting services outside the company, i.e., supercompaction, 
decontamination, etc. Information about radwaste volumes, activi- 
ties, and weight, however, must be provided to the nuclear produc- 
tion department (NPD) radwaste group early in the nuclear station 
modification (NSM) process to determine the most cost-effective 
method of processing radwaste. In addition, NSM radwaste costs 
are needed for the NPD NSM project budget. Due to the advanced 
planning scope of this budget, NSM construction costs must be esti- 
mated during the design-phase proposal. 
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REFER ALSO TO CITATION(S) 53352, 53699, 53795, 53797, 53852, 53889, 
53976, 54547 


53826 (ANSTO/E—662) Optimisation of an epithermal 
beam in HIFAR for boron neutron-capture therapy. Harring- 
ton, B.V. (Australian Nuclear Science and Technology Or- 
ganisation, Lucas Heights). Aug 1987. 28p. NTIS (US Sales 
Only), PC A03/MF A0Ol1. Order Number DE88703090/ 
JAW. 

A calculational study was undertaken to investigate the feasi- 
bility of developing an epithermal beam in the 10H horizontal facil- 
ity of the HIFAR research reactor suitable for boron neutron-cap- 
ture therapy of deep-seated metastatic melanoma. The filters con- 
sidered were Al, Al/S and AIF-3. Dose intensities and therapeutic 
gains in a phantom were calculated to determine optimum neutron 
and gamma filter lengths. 


53827 (CNAEM-AR—238) Preliminary design calcula- 
tion for the TR-1 reactor. Turgut, H.M.; Ustun, G. (Cek- 
mece Nuclear Research and Training Center, Istanbul 
(Turkey)). 1987. 2ip. NTIS (US Sales Only), PC A03/MF 
A01. Order Number DE88703812/JAW. 

This study covers the preliminary design calculations of the 
TR-1 core with the LEU fuel that is chosen to be suitable for the 
TR-2 core. Different initial loadings of the core are investigated. 
The flux distributions, excess reactivities, power peaking factors 
have been calculated. The effect of beam tubes around the core and 
the insertion of two dry irradiation tubes in the core, on the above 
parameters are studied. 


53828 (CNAEM-TR—42) Optimization of the usage of 
the remaining heu fuel. Turgut, M.H. (Cekmece Nuclear Re- 
search and Training Center, Istanbul (Turkey)). Sep 1987. 
12p. NTIS (US Sales Only), PC A03/MF AOl. Order 
Number DE88703813/JAW. 

An optimum loading strategy for the available HEU fuels of 
the TR-2 reactor is investigated. The goal of this study is to use the 
HEU fuels as long as possible without any operational difficulties. 
Different loading patterns with different combinations of standard 
and control fuel elements are tested. Insertion of additional Be ele- 
ments and gradual enlargement of the core are the main steps in 
this study. 


53829 (IAE—4410/2) Facility to generate ultracold neu- 
trons at the IR-8 reactor and its efficiency analysis. Moro- 
zov, V.I.; Panin, Yu.N.; Rogov, E.V. (Gosudarstvennyj Ko- 
mitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow. 
Inst. Atomnoj Ehnergii). 1987. 16p. (In Russian). NTIS (US 
Sales Only), PC A03/MF AOl. Order Number 
DE88703134/JAW. 

A facility for ultracold neutron (UCN) generation at the IR- 
8 reactor using the method of their transport by a horizontal neu- 
tron guide from low-temperature condensation converters is de- 
scribed. By converter with the mixture of light and heavy water 
UCN flux with the rate 3.2 - 6.0 m/s in accumulating mode of op- 
eration provided the flux density of 14.3 neutron/(cm/sup 2/ x s) 
and in the flowing mode of operation - 6.7 neutron/(cm/sup 2/ x 
s). UCN absolute yield from the converter is evaluated. Diagnostics 
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of UCN transport neutron guide after its mounting in the reactor is 
made. Analysis of UCN generation efficiency on the facility is car- 
ried out, which revealed that UCN losses in its transport restrict 
the efficiency at the level of 3-6 %. Ways to increase the efficiency 
of UCN generation at the expense of prolonged time of UCN pres- 
ervation in horizontal transport neutron guides are discussed. 8 
refs.; 9 figs. 


53830 (KURRI-TR—297) Summary reports of activities 
under visiting research program, (first half of 1987). (Kyoto 
Univ., Kumatori, Osaka (Japan). Research Reactor Inst.). 
Jan 1988. 47p. (In Japanese). NTIS (US Sales Only), PC 
A03/MF AO1. Order Number DE88754819/JAW. 

Summaries of 46 joint studies made at the Research Reactor 
Institute, Kyoto University, are presented. The reports cover meas- 
urement of mineral age by fission track methods; redistribution of 
arsenic atoms double implanted into silicon during annealing; chem- 
ical behavior of trace elements in river water; Neutron diffraction 
by NdCo/sub 2/Si/sub 2/ single crystal; concentration of trace ele- 
ments in grass; high pressure neutron diffraction by magnetic struc- 
ture of Er; photo-excited quasiequilibrium state in radiation defects; 
radiation damage effect in alkali silver halide crystals; ductility loss 
in neutron-irradiated copper alloys; organs and subcellular distribu- 
tion of transition elements in animals; neutron diffraction by 
BaTiO/sub 3/; new structural behavior of SrTiO/sub 3/ at low 
temperature; neutron diffraction by CeZn/sub 2/ single crystal; y - 
y perturbed angular correlation study of Kondo effect; behavior of 
low-cycle fatigue for neutron-irradiated metal; chemical form and 
mobility of trace elements in trees; trace characterization of paddy- 
soil by rice husk analysis; fission fragment damage in magnetic ura- 
nium compounds; study on short-lived fission products with KUR- 
ISOL; study of film sensitivity using autoradiography techniques; 
neutron transmutation doping on compound semiconductor; geo- 
graphical study by neutron activation analysis on precipitates in at- 
mosphere and hydrosphere; etc. (Nogami, K.). 


53831 (ORNL/TM—10891) Bulk shielding facility quar- 
terly report, April, May, and June 1988. Fancher, T.L.; 
Muggridge, F.E. (Oak Ridge National Lab., TN (USA)). 
Sep 1988. Contract AC05-840R21400. 15p. NTIS, PC A03/ 
MF AO1. Order Number DE88017378/JAW. 

The Bulk Shielding Reactor (BSR) remained shut down 
during April, May, and June. Water-quality control in both the re- 
actor primary and secondary cooling systems was satisfactory. The 
Pool Critical Assembly (PCA) is shut down for shim-safety rod 
magnets and associated electronic components upgrading. 


53832 (PNL-SA—15368) Reduced gravity boiling and 
condensing experiments simulated with the COBRA/TRAC 
computer code. Cuta, J.M.; Krotiuk, W.J. (Pacific Northwest 
Lab., Richland, WA (USA)). Feb 1988. Contract AC06- 
76RLO1830. 27p. (CONF-880716—8). NTIS, PC A03/MF 
A01. Order Number DE88016311/JAW. 

From 1. national fluid dynamics congress; Cincinnati, OH, 
USA (24 Jul 1988). 

It is being recognized that there does not currently exist an 
adequate understanding of flow and heat transfer behavior in re- 
duced- and zero-gravity. There is not a sufficient experimental 
fluid-thermal data base to develop design correlations for two-phase 
pressure losses, heat transfer coefficients, and critical heat flux 
limits in systems proposed for advanced power sources, propulsion, 
and other thermal management systems in space. Pacific Northwest 
Laboratory (PNL), is the lead laboratory for thermal hydraulics in 
the Department of Energy's Multimegawatt Space Power Program, 
and has the responsibility of developing microgravity thermal-hy- 
draulic analysis capabilities for application to space nuclear power 
systems. In support of this program, PNL has performed a series of 
reduced-gravity two-phase flow experiments in the NASA KC-135 
aircraft. The objective of the experiment was to supply basic ther- 
mal-hydraulic information that could be used in development of an- 
alytical design tools. 6 refs., 23 figs., 4 tabs. 


53833 Study of neutron physics: conversion of the Uni- 
versity of Missouri-Rolla reactor to low-enriched fuel. Straka,, 
M.; Covington, L. (Univ. of Missouri, Rolla (USA)). Trans- 


actions of the American Nuclear Society; 55: 594-595(1987). 
(CONF-8711195—). 
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From American Nuclear Society winter meeting; Los Ange- 
les, CA, USA (15 Nov 1987). 

A detailed study of a fuel conversion (using LEU) has been 
undertaken for the University of Missouri-Rolla reactor. Results 
achieved with the available code package have been compared 
with the measured data whenever possible. The neutronic codes 
LEOPARD and 2DB-UM provided adequate results in most cases 
examined. 


53834 Parameter trade-off studies for the ultrahigh flux 
double donut reactor. Ryskamp, J.M.; Oh, C.H.; Ambrosek, 
R.G.; Lussie, W.G.; Lake, J.A.; Wadkins, R.P. Transactions 
of the American Nuclear Society; 55: 612-613(1987). (CONF- 
8711195—). 

From American Nuclear Society winter meeting; Los Ange- 
les, CA, USA (15 Nov 1987). 

The Idaho National Engineering Laboratory (INEL) is de- 
veloping a reactor design in a double donut configuration for the 
advanced neutron source (ANS). The ANS, with a neutron flux ten 
times that of existing sources, is needed for materials science, iso- 
tope production, and fundamental physics research. The purpose of 
this study is to examine the reactor parameters for the INEL Ultra- 
high Flux Reactor (UHFR) and recommend ways to optimize the 
reactor design. 


53835 Preparation and benchmarking of ANSL-V cross 
sections for advanced neutron source reactor studies. 
Arwood, J.W.; Ford, W.E. III; Greene, N.M.; Petrie, L.M.; 
Primm, R.T. III; Waddell, M.W.; Webster, C.C.; Westfall, 
R.M.; Wright, R.Q. (Oak Ridge National Lab., TN (USA)). 
Transactions of the American Nuclear Society; 55: 614- 
616(1987). (CONF-8711195—). 

From American Nuclear Society winter meeting; Los Ange- 
les, CA, USA (15 Nov 1987). 

Research and development for the advanced neutron source 
(ANS) reactor is being funded by the US Dept. of Energy. This 
reactor is to provide the world’s most intense steady-state source of 
low-energy neutrons for a national experimental user facility. 
Pseudo-problem-independent, multigroup cross-section libraries 
were generated to support ANS design work. The libraries, desig- 
nated ANSL-V, are data bases in AMPX master format for subse- 
quent generation of problem-dependent cross sections for use with 
codes such as KENO, ANISN, XSDRNPM, VENTURE, DOT, 
and MORSE. Included in ANSL-V are 123-material P3; neutron, 
46-material Po or Ps secondary gamma-ray production (SGRP), and 
34-material Pg gamma-ray interaction (GRIJ) libraries. 
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53836 (CEA-CONF—9351) Fuel fabrication plants for 
mixed oxyde fuels. Pajot, J. (CEA Centre d’Etudes Nu- 
cleaires de Cadarache, 13 - Saint-Paul-les-Durance (France). 
Inst. de Recherche Technologique et de Developpement In- 
dustriel (IRDI)). 1987. 12p. (In French). (CONF-8710325— 
). NTIS (US Sales Only), PC A03/MF A0O1. Order Number 
DE88754683/JAW. 

From SFEN/BNS meeting - technical session on nuclear 
fuel cycle; Paris, France (7 Oct 1987). 

In this paper the author describes the modifications brougitt 
to the Fabrication Complex of Cadarache (CFCa) in view to manu- 
facture mixed oxyde fuels for PWR. 


53837 (DPST—86-495) WOL [Wedge Opening Loaded] 
specimen compliance SRP Reactor Materials Program. On- 
drejcin, R.S.; Abramczyk, G.A. (Du Pont de Nemours 
(E.L.) and Co., Aiken, SC (USA). Savannah River Lab.). 12 
Jun 1986. Contract AC09-76SR00001. 61p. NTIS, PC A04/ 
MF AO1. Order Number DE88017210/JAW. 

The SRP Reactor Materials Program will study several 
processes: corrosion, helium embrittlement, crack formation and 
growth, and radiation damage, some of which alter the mechanical 
properties of either the reactor tank walls or piping and affect SRP 
reactor service life. The following documents the preparation of the 
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twenty-two (22) Wedge Opening Loaded (WOL) compact tensile 
specimens Program to study crack growth rates in the moderator 
under irradiation. The specimens compliances were measured and 
the specimens preloaded. 


53838 (DPST—87-469) Incidence of intergranular stress 
corrosion cracking (IGSCC) in reactor tanks and piping. 
Caskey, G.R.; Awadalla, N.G.; Ondrejcin, R.S.; Baumann, 
E.W. (Du Pont de Nemours (E.I.) and Co., Aiken, SC 
(USA). Savannah River Lab.). 17 Dec 1987. Contract 
AC09-76SR00001. 13p. NTIS, PC A03/MF AOl. Order 
Number DE89000032/JAW. 

Visual inspections of welds in the walls and around the 
outlet nozzles of the reactor tanks have been conducted on a regu- 
lar basis since the mid-60's. No cracks have been detected during 
these inspections, nor by limited dye penetrant inspection of welds 
in L- tank. Furthermore, no leaks have been detected in P-K-L re- 
actor tanks over the operating life of the reactors. The knuckle in 
C-tank provides the only case of a tank leak and associated inter- 
granular stress corrosion cracking (IGSCC). In contrast, IGSCC 
has been found by ultrasonic examination (UT) in the heat-affected- 
zones (HAZ) of approximately seven percent of the circumferential 
welds in process water piping that is 12-inch diameter and larger. 
Several small leaks have been detected and sections of pipe re- 
placed. The behavior of the tanks and pipes appears contradictory 
as the conditions that are necessary for IGSCC are expected to be 
present in both the tanks and the pipes. The current study was un- 
dertaken to explore the parameters that influence IGSCC to identi- 
fy factors that would explain the apparent difference in the inci- 
dence of IGSCC in the tanks and pipes. 


53839 (DPST—87-589) An alternative to NTG [Nuclear 
Test Gage] assays of reactor solutions. Baumann, N.P.; 
Parry, R.F. (Du Pont de Nemours (E.I.) and Co., Aiken, 
SC (USA). Savannah River Lab.). 26 Aug 1987. Contract 
AC09-76SR00001. 17p. NTIS, PC A03/MF AOl. Order 
Number DE88017193/JAW. 

This report proposes a replacement analysis system for liquid 
samples now submitted for measurement on the 321-M Nuclear 
Test Gage (NTG). Systems have been evaluated explicitly for 
rework Process Water (D20), Emergency Cooling System solution 
(ECS, Polybor) and Supplementary Safety System solution (SSS, 
Gadolinium Ink) from the reactor areas, but could be extended to 
other types of solutions as well. The proposed replacement analysis 
system could be located in the Laboratories Department or in one 
or more reactor areas. The new system would eliminate contamina- 
tion and radiation exposure to 300-Area personnel from this source. 
Assays would be available on a more timely basis because assay 
times are shorter than for the NTG and it would be unnecessary to 
wait for a convenient time to reconfigure the NTG for this special 
function. 


53840 (DPST—88-621) Electrochemical potentials of 
stainless steel and platinum in K-Reactor moderator. Bau- 
mann, E.W.; Ondrejcin, R.S. (Savannah River Lab., Aiken, 
SC WUSA))” 6 Jul 1988. Contract AC09- 76SRO00001. 20p. 
a PC A03/MF AOl. Order Number DE88017183/ 
AW. 

Most of the cracks observed in the 304 stainless steel of the 
Savannah River Plant (SRP) reactors have been due to Intergranu- 
lar Stress Corrosion Cracking (IGSCC). The environment of the 
stainless steel (i.e., the reactor moderator) is a contributing cause of 
IGSCC, in combination with stress and sensitization of the steel. 
The electrochemical potential (ECP) of stainless steel in the moder- 
ator provides an indication of the tendency for IGSCC to occur. 
Laboratory work under boiling water reactor conditions has indi- 
cated that lowering the potential of the stainless steel sufficiently 
would stop IGSCC. Tests in Dresden-2 have shown that injection 
of hydrogen gas to scavenge oxygen, termed hydrogen water 
chemistry, lowered the stainless steel potential and stopped both 
IGSCC initiation and growth. for these reasons the decision was 
made to measure stainless steel potentials in a SRP reactor. The 
purpose of this report is to describe the results of more than a year 
of online measurements of ECP’s of stainless steel and platinum 
electrodes in K-Reactor moderator. 19 refs., 8 figs., 3 tabs. 
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53841 (DPST—88-717) Moderator chemistry: Environ- 
mental safety and health review (DR-6.2.7.5). Ondrejcin, R.S. 
(Du Pont de Nemours (E.I.) and Co., Aiken, SC (USA). Sa- 
vannah River Lab.). 22 Jul 1988. Contract AC09- 
76SR00001. 4p. NTIS, PC A02/MF AO1. Order Number 
DE88017184/JAW. 

The moderator chemistry and materials of construction of 
the NRU at Chalk River, the HFIR at ORNL and the ATR at 
INEL were evaluated to determine if changes could be made in 
SRP operation to reduce IGSCC. Operating conditions of NRU, 
HFIR, and ATR are significantly different from those at SRP. 
HFIR and ATR both operate at a higher pressure than SRP and 
the moderator has a high (> 10 ppM)O{sup 2} content which some 
believe inhibits IGSCC. These conditions cannot be implemented at 
SRP because of the pressure required. Extensive analyses, redesign 
and system modification would have to precede any increase in 
system pressure. The NRU operates under reducing rather than 
oxidizing conditions as at SRP and at lower temperatures that 
SRP(T{sub max.}, monitor, 65 vs 95{degree}C, cladding tempera- 
ure, about 100 vs 250{degree}C). This results in a different type of 
alumina being formed on aluminum components. Cracking was ex- 
perienced in the NRU when the wrong material was sent by the 
vendor for some pump housings. The only possible change in 
chemistry, identified through ATR information, is the reduction of 
Cl{sup {minus} concentration. The Reactor Materials Program has 
already identified potential improvements that can be made by low- 
ering the temperature of the moderator and decreasing the Cl{sup 
{minus}, SO{sub 4}{sup {minus}2} and H{sub 2}O{sub 2} concen- 
trations. 


53842 (DPST—88-729) Heat exchangers for the new pro- 
duction reactor. Ondrejcin, R.S. (Savannah River Lab., 
Aiken, SC (USA)). 26 Jul 1988. Contract AC09-76SR00001. 
4p. NTIS, PC A02/MF A0Ol1. Order Number DE88016065/ 
JAW. 

Heat exchangers will be needed for the New Production Re- 
actor (NRP). Present design calls for a cross flow shell and tube 
heat exchanger, the type that has been used in the SRP production 
reactors. This type of design is very popular and is found in most 
United States heat transfer texts. Other designs are available that 
are more efficient and there was impetus to develop these, especial- 
ly during the OPEC produced energy shortage of the early 1970's. 
This memorandum presents a comparison between the shell and 
tube and a more efficient design known as the plate heat exchanger. 
Improvements in this design appear to have been more actively 
pursued in Europe than in the United States. The initial patent on 
plate heat exchangers was issued about 100 years ago, but recently 
has become more frequently used by multinational companies since 
some early manufacturing problems have been solved and available 
sizes have increased. 4 refs. 


53843 (PNL—6609) Recent studies related to head-end 
fuel at the Hanford PUREX plant. Swanson, J.L. 
(Pacific Northwest Lab., Richland, WA (USA)). Aug 1988. 
Contract AC06-76RL01830. 150p. NTIS, PC A07/MF AOl. 
Order Number DE89000405/JAW. 

This report presents the results of studies addressing several 
problems in the head-end processing (decladding, metathesis, and 
core dissolution) of N Reactor fuel elements in the Hanford 
PUREX plant. These studies were conducted over 2 years: FY 
1986 and FY 1987. The studies were divided into three major areas: 
1) differences in head-end behavior of fuels having different histo- 
ries, 2) suppression of '*Ru volatilization when the ammonia 
scrubber solution resulting from decladding is decontaminated by 
distillation prior to being discharged, and 3) suitability of flocculat- 
ing agents for lowering the amount of transuranic (TRU) element- 
containing solids that accompany the decladding solution to waste. 
16 refs., 43 figs. 
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53844 (AD-A—194619/3/XAB) Analysis of heat transfer 
after loss of primary coolant in the SP-100 reactor system. 
Master's thesis. Robbins, D.W. (Air Force Inst. of Tech., 
Wright-Patterson AFB, OH (USA). School of Engineering). 
Mar 1988. 75p. (AFIT/GNE/ENP—88M-8). NTIS, PC 
A04/MF AO1. 

This study determines design guidelines for the SP-100 space 
reactor core-cooling system after a loss of coolant accident. The 
Thermal Systems Analysis Code (TSAP) calculated the tempera- 
tures within the fuel assemblies as a result of the fuel decay heat. 
TSAP is a lumped-parameter network analysis code capable of per- 
forming radiative and conductive heat transfer analysis. The reactor 
core was assumed to be devoid of coolant instantaneously following 
a LOCA. The reactor core model consisted of individual fuel-pin 
assemblies containing 36 fuel pins surrounding a central cooling 
channel. This central cooling channel, or bayonet, is a secondary 
cooling loop within the reactor core. The bayonet cooling is a 
safety feature designed to keep the core from reaching temperatures 
at which the uranium dissociates from the uranium-nitride fuel. 
TSAP calculated the fuel-pin temperatures due to decay heat tran- 
sient. The performance of the bayonets within a generic reactor 
core was compared to an actual design. Design guidance was estab- 
lished based on the performance of the bayonets in the generic 
core. 


53845 (AD-A—194620/1/XAB) Customizing SNPSAM: 
introducing a secondary coolant loop. Master's thesis. Stand- 
ley, V.H. (Air Force Inst. of Tech., Wright-Patterson AFB, 
OH (USA). School of Engineering). Mar 1988. 84p. (AFIT/ 
GNE/ENP—88M-9). NTIS, PC A05/MF A0O1. 

The purpose of this study was to add a secondary coolant 
loop model to the Space Nuclear Power Systems Analysis Model 
(SNPSAM). The heat-rejection systems, including the TEM pump, 
energy-conversion assembly, and radiator, are emphasized while the 
reactor model is de-emphasized. Modifications were made to the 
TEM pump and heat-exchanger models. A subroutine that simulat- 
ed the secondary was written and SNPSAM was modified to incor- 
porate this subroutine. Modifications included subroutines for com- 
puting head loss, heat-transfer coefficients, and mass transfer. In the 
revised SNPSAM, the steady-state mode generated rejected power 
outputs that defied an energy balance in the system. The cause for 
the imbalance is in the iterative method used by the thermocouple 
model. The iterative method used in the thermocouple model made 
SNPSAM sensitive to initial conditions. In the transient-mode oper- 
ation, the model generated solutions that were accurate but dis- 
played oscillations in the first few seconds of simulation. The 
steady-state performance predicted by SNPSAM was compared 
with the predicted steady-state performance. Since the steady-state 
mode would not function satisfactorily, a slowly varying transient 
case was used in its place. Emphasis is given to procedures that fa- 
cilitate tailoring the model to whatever design is current. 


53846 (EGG-M—88285) Fission fragment rockets: A po- 
tential breakthrough. Chapline, G.F.; Dickson, P.W.; 
Schnitzler, B.G. (EG and G Idaho, Inc., Idaho Falls 
(USA)). 1988. Contract AC07-761D01570;W-7405-ENG-48. 
10p. (CONF-880911—18). NTIS, PC A03/MF AOl1. Order 
Number DE88016953/JAW. 

From International reactor physics conference; Jackson 
Hole, WY, USA (18 Sep 1988). 

A new reactor concept which has the potential of enabling 
extremely energetic and ambitious space propulsion missions is de- 
scribed. Fission fragments are directly utilized as the propellant by 
guiding them out of a very low density core using magnetic fields. 
The very high fission fragment exhaust velocities yield specific im- 
pulses of approximately a million seconds while maintaining re- 
spectable thrust levels. Specific impulses of this magnitude allow 
acceleration of significant payload masses to several percent of the 
velocity of light and enable a variety of interesting missions, e.g., 
payloads to the nearest star, Alpha Centauri, in about a hundred 
years for very rapid solar system transport. The parameters report- 
ed in this paper are based on a very preliminary analysis. Consider- 
able trade-off studies will be required to find the optimum system. 
We hope the optimum system proves to be as attractive as our pre- 
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liminary analysis indicates, although we must admit that our limited 
effort is insufficient to guarantee any specific level of performance. 


53847 CINIS-mf—11225) Visits by ~— powered — 
ships to Australian ports. (OPSMAN 1). 2. ed. (Departmen 
of Defence, Canberra (Australia)). Sep 1987. 44p. NTIS (US 
Sales Only), PC A03/MF A0Ol. Order Number 
DE88703260/JAW. 

The aim of this document is to prescribe the conditions, pro- 
cedures and responsibilities for the conduct of visits to Australia by 
United States and Royal Navy nuclear powered warships. The 
Commonwealth government requires contingency arrangements to 
be in place at all Australian ports visited and that there be the capa- 
bility to undertake radiation monitoring of the port environment. 
Release mechanisms such as the failure or maloperation of radioac- 
tive waste control systems within the vessel, or an accident involv- 
ing the reactor plant are dealt with in the plan. 


53848 Application of submarine extended operating cycle 
programs to the enhancement of commercial nuclear power 
plant operation and maintenance. Mason, J.H.; Livingston, 
B.K.; Clarke, E.J. Transactions of the American Nuclear Soci- 
ety; 56: 52-53(1988). (CONF-880422—). 

From Topical meeting on engineering for nuclear plant op- 
eration and maintenance; Myrtle Beach, SC, USA (17 Apr 1988). 

During the past 10 yr, the US Navy has extended submarine 
operating cycles - the period between major ship overhauls - from 
4 to > 15 yr. Major programs to extend submarine operating 
cycles have been the submarine extended operating cycle (SEOC) 
and the engineered SEOC programs. Currently, the navy is incor- 
porating lessons learned from these programs, as well as new con- 
cepts, into its newest Seawolf (SSN-21) ship class. Major elements 
of these programs are a disciplined machinery condition assessment 
(MCA) program consisting of intrusive and nonintrusive elements, 
the use of rotatable equipment pools, and the engineering of mainte- 
nance periodicities to establish operating cycles. Many of the con- 
cepts and elements of these programs can be applied to two objec- 
tives for enhanced operation and maintenance: the increased avail- 
ability of means of improved equipment performance ‘and reduced 
outage durations and the extension of plant life. The objectives of 
this paper are to review the US Navy SEOC programs, to draw 
parallels between the US Navy programs and commercial nuclear 
power plant programs, and to suggest potential opportunities for 
application to commercial nuclear power plants. 
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53849 (BMU—1988-182) Operational and transient be- 
havior of fast sodium cooled reactors. Pre-calculations of 
SNR-300 commissioning tests. Boenigke, G. (Bundesminis- 
terium fuer Umwelt, Naturschutz und Reaktorsicherheit, 
Bonn (Germany, F.R.); Gesellschaft fuer Reaktorsicherheit 
m.b.H. (GRS), Koeln (Germany, F.R.)). 1988. 103p. (In 
German). (GRS-A—1413). GRM Werbeberatung - Werbe- 
mittlung - PR, Eggenstein-Leopoldshafen, (Germany, F.R.). 

Schriftenreihe Reaktorsicherheit und Strahlenschutz. Ergeb- 
nisberichte, Untersuchungen, Studien, Gutachten. 

To simulate the characteristics of the plant dynamic behav- 
ior of the SNR-300, the computer code SSC-L is used. The code 
model is briefly described. The results of the three transients, which 
are parts of the commissioning program of the SNR-300, are pre- 
sented. These transients are power reduction from 100% to 80%, 
SCRAM without pony motors at 30% power and failure of one 
primary pump. The results can be used to validate the computer 
code SSC-L. 
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53850 . (CEA-DAS—473) Characteristics of the aerosols 
released to the environment after a severe PWR accident. 
Lhiaubet, G.; Manesse, D. (CEA Centre d'Etudes Nu- 
cleaires de Fontenay-aux-Roses, 92 (France). Dept. 
d’Analyse de Surete). May 1988. 15p. (FR, EN). (CONF- 
8803151—). NTIS (US Sales Only), PC A03/MF AQOl. 
Order Number DE88754935/JAW. 

From 4. symposium international de radioecologie; Cadar- 
ache, France (14 Mar 1988). 

In the event of a postulated severe accident on a pressurized 
water reactor (PWR) involving fuel degradation, gases and aerosols 
containing radioactive products could be released, with short, 
medium and long term consequences for the population and the en- 
vironment. Under such accident conditions, the ESCADRE code 
system, developed at IPSN (Institute for Nuclear Safety and Pro- 
tection) can be used to calculate the properties of the substances re- 
leased and, especially with the AEROSOLS/B2 code, the main 
characteristics of the aerosols (concentration, size distribution, com- 
position). For conditions representative of severe PWR accidents, 
by varying different main parameters (structural material aerosols, 
steam condensation in the containment, etc...), indications are given 
on the range of characteristics of the aerosols (containing notably 
Cs, Te, Sr, Ru, etc...) released to the atmosphere. Information is 
also given on how more accurate data (especially on the chemical 
forms) will be obtainable in the framework of current or planned 
experimental programs (HEVA, PITEAS, PHEBUS PF, etc...). 


53851 (CONF-871005—4) Use of probabilistic risk as- 
sessment in expert system usage for nuclear power plant 
safety. Uhrig, R.E. (Oak Ridge National Lab., TN (USA)). 
1987. Contract AC05-840R21400. 10p. NTIS, PC A02/MF 
A01. Order Number DE88017381/JAW. 

From Nuclear power systems symposium; San Francisco, 
CA, USA (21 Oct 1987). 

The introduction of probability risk assessments (PRA’s) to 
nuclear power plants in the Rasmussen Report (WASH-1400) gave 
us a means of evaluating the risk to the public associated with the 
operation of nuclear power plants, at least on a relative basis. While 
the choice of the “source term” and methodology in a PRA signifi- 
cantly influence the absolute probability and the consequences of 
core melt, comparison of two PRA calculations for two configura- 
tions of the same plant, carried out on a consistent basis, can be 
readily identify the increase in risk associated with going from one 
configuration of a plant to another by removing components or sys- 
tems from service. This ratio of core melt probabilities (assuming 
no recovery of failed systems) obtained from two PRA calculations 
for different configurations was the criterion (called “risk factor’’) 
chosen as a basis for making a decision in an expert system as to 
what mitigating action, if any, would be taken to avoid a trip situa- 
tion from developing. PRISIM was developed by JBF Associates 
of Knoxville under the sponsorship of the NRC as a system for 
Resident Inspectors at nuclear power plants to provide them with a 
relative safety status of the plant under all configurations. PRISIM 
calculated the risk factor---the ration of core melt probabilities of 
the plant under the current configuration relative to the normal 
configuration with all systems functioning---using an algorithm that 
emulates the results of the original PRA. It also presents time and 
core melt (assuming no recovery of systems or components). 


53852 (CONF-881011—9) The advanced neutron source 
facility: Safety philosophy and studies. Greene, S.R.; Har- 
rington, R.M. (Oak Ridge National Lab., TN (USA)). 1988. 
Contract AC05-840R21400. 3p. NTIS, PC A02/MF AOI; 1; 
GPO Dep. Order Number DE88012210/JAW. 

From Joint meeting of the European Nuclear Society and 
the American Nuclear Society; Washington, DC, USA (30 Oct 
1988). 

. The Advanced Neutron Source (ANS) is currently the only 
new civilian nuclear reactor facility proposed for construction in 
the United States. Even though the thermal power of this research- 
oriented reactor is a relatively low 300 MW, the design will un- 
doubtedly receive intense scrutiny before construction is allowed to 
proceed. Safety studies are already under way to ensure that the 
maximum degree of safety in incorporated into the design and that 
the design is acceptable to the Department of Energy (DOE) and 
can meet the Nuclear Regulatory Commission regulations. This 
document discusses these safety studies. 
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53853 (CONF-881024—2) Metallurgical reactions involv- 
ing Ag--In--Cd control rod assemblies. Neimark, L.A.; Liu, 
Y.Y.; Jackson, W.D. (Argonne National Lab., IL (USA)). 
May 1988. Contract W-31109-ENG-38. 6p. NTIS, PC A02/ 
MF AO!t; 1; GPO Dep. Order Number DE88012047/JAW. 

From TMI-2 accident materials behavior, plant technology 
and recovery; Washington, DC, USA (30 Oct 1988). 

Argonné National Laboratory has been part of the team ex- 
amining samples of core materials from the TMI-2 reactor in an at- 
tempt to add to the knowledge on the accident scenario. The ex- 
aminations have focused on the micro-metallurgy and micro-chem- 
istry of the debris in order to use the temperatures at which inter- 
actions or phase morphology are known to occur as indicators of 
the environment in which the debris were formed. Also, this in- 
depth interrogation of the TMI materials is providing greater in- 
sight into the manner in which reactor materials interact during an 
accident. One of the more interesting pieces of debris examined at 
Argonne has been a segment of a Ag--In--Cd control rod in its Zir- 
caloy guide tube from core position N12. This rod segment from 
the lower portion of the core provided an opportunity to examine 
material at the transition from the large molten pool to the nearly 
undisturbed rod segments beneath it. The particular segment con- 
tained the melted stub end of the rod and ran the gamut of struc- 
tures from molten Ag--In--Cd without stainless steel cladding, to 
cladding/Zircaloy reactions and candling external to solid Ag--In-- 
Cd, to an essentially undisturbed control rod in its guide tube. 
From these structures it was possible to postulate temperatures that 
existed at this core elevation, at least for short period of time, and 
to see how these particular materials interacted during the accident. 


53854 (CONF-881024—3) Fuel relocation mechanism 
based on microstructures of debris. Strain, R.V.; Neimark, 
L.A.; Sanecki, J.E. (Argonne National Lab., IL (USA)). 
May 1988. Contract W-31109-ENG-38. 6p. NTIS, PC A02/ 
MF AO1; 1; GPO Dep. Order Number DE88012046/JAW. 

From TMI-2 accident materials behavior, plant technology 
and recovery; Washington, DC, USA (30 Oct 1988). 

Argonne National Laboratory (ANL) has performed a 
number of examinations to determine the microstructure and micro- 
chemistry of samples of debris from the TMI-2 reactor. These ex- 
aminations have been a small part of the overall effort to gain an 
understanding of the TMI-2 accident. As a result of these overall 
efforts, a general scenario of the response of the core components 
has been established. In this paper we will describe the microstruc- 
ture and micro-chemistry of debris from the lower plenum of the 
reactor and relate these data to a segment of the general scenario 
dealing with the relocation of this material. The primary tools used 
at ANL for the examination of material from the TMI-2 core were 
optical microscopy, scanning electron microscopy and Energy Dis- 
persive X-Ray Spectroscopy, and Scanning Auger Spectroscopy. In 
some cases these techniques were augmented by the use of gamma 
spectroscopy, autoradiography, and X-ray diffraction analysis. 


53855 (DOE/ER/60525—1, pp 58-63) Three Mile Island 
revisited. MacLeod, G.K. (Univ. of Pittsburgh, PA (USA)). 
1986. NTIS, PC AI5/MF AOl. Order Number 
DE88003364/JAW. (CONF-8611150—). 

From International conference on non-military radiation 
emergencies; Washington, DC, USA (19 Nov 1986). 

The accident at Three Mile Island proved that the Pennsyl- 
vania Department of Health lacked the tools to deal with the seri- 
ous health consequences that occurred during and after this emer- 
gency. Despite the relative safety of nuclear power generation, we 
must be better prepared for the health and medical consequences of 
serous radiation emergencies. The author reviews the Three Mile 
Island accident through the eyes of newspaper reporters. 


53856 (DOE/ER/60525—1, pp 65-76) Lessons of Three 
Mile Island for the health care community. Wald, N. (Univ. 
of Pittsburgh Graduate School of Public Health, PA 
(USA)). 1986. NTIS, PC A15/MF A0Ol. Order Number 
DE88003364/JAW. (CONF-8611150—). 

From International conference on non-military radiation 
emergencies; Washington, DC, USA (19 Nov 1986). 

The author discusses the key points that we should have 
learned from the TMI accident. There has to be one responsible de- 
















22 NUCLEAR REACTOR TECHNOLOGY 
2209 Reactor Safety 


cision maker; otherwise conflicting decision increase the stress and 
anxiety levels. There has to be a realistic appraisal and clear com- 
munication of the situation with all of the people involved. Both 
overoptimistic and overpessimistic views are deleterious in promot- 
ing realistic responses from the population at risk. There has to be 
an action plan on paper that is credible, one which people can be- 
lieve will work. Adequate time, thought, and resources have to be 
dedicated to the plan. It is not simply a matter of putting words on 
paper. Education for radiation emergencies is critically important. 
All professional (including governors, their staffs, and health care 
personnel) and the general public must know something about radi- 
ation before they are caught in the middle of a crisis. 


53857 (DOE/ER/60525—1, pp 77-79) National system 
for meeting emergencies. Windom, R.E. (Department of 
Health and Human Services, Washington, DC (USA)). 
1986. NTIS, PC AI15/MF AOl. Order Number 
DE88003364/JAW. (CONF-8611150—). 

From International conference on non-military radiation 
emergencies; Washington, DC, USA (19 Nov 1986). 

A new system for handling medical emergencies anywhere 
in the United States, called the National Disaster Medical System 
(NDMS), will be activated when the President declares a major 
disaster, when a national security emergency is declared, or when a 
state requests a large-scale medical assistance, as in a major peace 
time nuclear power plant disaster. The NDMS has three key as- 
pects. The first is to provide medical care at the disaster site. 
Search and rescue remain the responsibility of local officials. In a 
major disaster, victims will be taken from their place of rescue to a 
nearby casualty clearing point. This might be a school gymnasium, 
armory, stadium, or airport hanger. At these locations, victims can 
be sorted (triaged) as to treatment priority, stabilized and cared for 
until transportation can be provided to a site where definitive care 
is available. The second element is patient evacuation. The third 
element is definitive hospital care. 


53858 (DOE/ER/60525—1, pp 200-205) Medical re- 
quirements of the Nuclear Regulatory Commission and Feder- 
al Emergency Management Agency regarding emergencies. 
Schwartz, S.A. (Nuclear Regulatory Commission, Washing- 
ton, DC (USA)). 1986. NTIS, PC A15/MF A0Ol. Order 
Number DE88003364/JAW. (CONF-8611150—). 

From International conference on non-military radiation 
emergencies; Washington, DC, USA (19 Nov 1986). 

An attempt is made to give an overview of the status of the 
emergency planning and preparedness activities in the United States 
in support of nuclear power facilities, both on-site and off-site, and 
describe the federal capability. The author has also attempted to 
outline the new NRC policy and the standards for providing medi- 
cal care to contaminated injured individuals. 


53859 (DOE/ER/60525—1, pp 301-307) Chernobyl: can 
it happen here?. Sagan, L.A. (Electric Power Research Insti- 
tute, Palo Alto, CA (USA)). 1986. NTIS, PC A15/MF AO1. 
Order Number DE88003364/JAW. (CONF-8611150—). 

From International conference on non-military radiation 
emergencies; Washington, DC, USA (19 Nov 1986). 

History shows that reactor emergencies in the United States 
are rare and have very limited consequences, both in the numbers 
of persons injured and the magnitude of injuries. The engineering 
and regulation of nuclear reactors make it extremely unlikely that 
persons off-site would be significantly contaminated in the event of 
malfunction. Utilities have systems in place to care for personnel 
who are injured and/or exposed. Evacuation planning for nuclear 
facilities appears to be better than for other community emergen- 
cies (eg, earthquakes, hurricanes). In the unlikely event of massive 
numbers of off-site injuries such as occurred at Chernobyl, a 


backup system of personnel and equipment is available through fed- 
eral resources. 


53860 (DOE/SSDP—0043) Waste management (Truck 
and rail shipments to Hanford). O'Donnell, J.P.; Culbertson, 
R.C. (General Electric Co., Shippingport, PA (USA). Nu- 
clear Energy Business Operations). 1988. Contract AC06- 
84RL10421;AC06-76RL01857. Sp. (CONF-880903—28). 


a PC A02/MF AOl. Order Number DE88016688/ 
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From Spectrum ‘88: international topical meeting on nuclear 
and hazardous waste management; Pasco, WA, USA (11 Sep 1988). 

As part of the physical decommissioning of the Shippingport 
Atomic Power Station, Shippingport, PA, a large volume of Low 
Specific Activity (LSA) radioactive waste was accumulated. The 
waste, which consisted primarily of radioactive reactor plant com- 
ponents, piping, contaminated asbestos, tanks, building rubble, 
sludge and ion exchange resins was packaged and prepared for 
shipment. The waste was transported by truck and rail from Ship- 
pingport, PA, to the Department of Energy burial ground at Han- 
ford, Washington, a journey of 2,329 miles. This presentation will 
discuss the successful management of over 2,600 packages weighing 
in excess of 3,600 tons of radioactive waste from the cradle-to-the- 
grave, that is from the time it was generated during the decommis- 
sioning process until its final burial at the Hanford, Washington 
burial site. 1 tab. 


53861 (DOE/SSDP—0044) Preparation and transport of 
the Shippingport Reactor Pressure Vessel/Neutron Shield 
Tank package. Yannitell, D.M.; Coughlin, P.J. (General 
Electric Co., Shippingport, PA (USA)). 1988. Contract 
AC06-84RL10421;AC06-76RL01857. 3p. (CONF-880903— 
27). NTIS, PC A02/MF A01. Order Number DE88016689/ 
JAW. 

From Spectrum ‘88: international topical meeting on nuclear 
and hazardous waste management; Pasco, WA, USA (11 Sep 1988). 

The Shippingport Station Decommissioning Project is a De- 
partment of Energy (DOE) project to dismantle the Shippingport 
Atomic Power Station. One of the more challenging technical as- 
pects of the Project, which is being managed for DOE by GE Nu- 
clear Energy, is the one-piece removal and shipment of the Reactor 
Pressure Vessel (RPV) and its associated Neutron Shield Tank 
(NST) to the government owned Hanford Reservation in Richland, 
Washington. This paper covers this transport aspect. 13 refs., 1 fig. 


53862 (DOE/SSDP—0045) Physical decommissioning of 
the Shippingport Atomic Power Station. Crimi, F.P. (General 
Electric Co., Shippingport, PA (USA)). 1988. Contract 
AC06-84RL10421;AC06-76RL01857. 4p. (CONF-880903— 
26). NTIS, PC A02/MF A01. Order Number DE88016690/ 
JAW. 

From Spectrum ‘88: international topical meeting on nuclear 
and hazardous waste management; Pasco, WA, USA (11 Sep 1988). 

The Shippingport Atomic Power Station consists of the nu- 
clear steam supply system and associated radioactive waste process- 
ing systems, which are owned by the United States Department of 
Energy (USDOB), and the turbine-generator and balance of plant 
which is owned by the Duquesne Light Company. The station is 
located at Shippingport, Pennsylvania on seven acres of land leased 
by USDOE from the Duquesne Light Company. The Shippingport 
Station Decommissioning Project (SSDP) is being managed for the 
USDOE by the General Electric Company and its integated sub- 
contractor, Morrison Knudsen-Ferguson (MK-F) Company. The 
objectives of the Shippingport Station Decommissioning Project 
(SSDP) are to: Demonstrate the safe and cost effective dismantle- 
ment of a large scale nuclear power plant; Provide useful data for 
future decommissioning projects. 


53863 (DOE/SSDP—0046) Shippingport station commu- 
nications program. Stote, J.J. (General Electric Co., Ship- 
pingport, PA (USA). Nuclear Energy Business Operations). 
1988. Contract AC06-84RL10421;AC06-76RL01857. 2p. 
(CONF-880903—25). NTIS, PC A02/MF AOl. Order 
Number DE88016691/JAW. 

From Spectrum ‘88: international topical meeting on nuclear 
and hazardous waste management; Pasco, WA, USA (11 Sep 1988). 

At the Shippingport Station Decommissioning Project, the 
central idea of the communications program that was developed for 
use was purposely designed to be as uncomplicated as possible. The 
central theme, that was developed and communicated, is that all 
nuclear plants will someday need to be retired and also decommis- 
sioned. The Shippingport Plant, originally constructed as a demon- 
stration nuclear power plant, was now being decommissioned as a 
demonstration to the world-wide nuclear industry that this evolu- 
tion can be done in a safe and cost-effective manner. Furthermore, 
the technology currently exists to complete this process. The new 
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phase of the communications program was initiated even before the 
responsibility for the plant was transferred from Duquesne Light to 
GE. With such a change forthcoming, it was necessary to inform 
local officials of these plans, and the reasons for them. Equally im- 
portant was the need to inform a variety of agencies and offices in 
the three-state area of the changes, and the continuing need to in- 
volve them in the Site Emergency Plan. This document was also 
revised in recognition of changing site conditions, as well as the 
changes in responsibility. 1 ref. 


53864 (EGG-M—88191) Filtered venting considerations 
in the United States. Dallman, R.J.; Hulman, L.G.; Kudrick, 
J. (EG and G Idaho, Inc., Idaho Falls (USA); Nuclear Reg- 
ulatory Commission, Washington, DC (USA). Office of Nu- 
clear Regulatory Research; Nuclear Regulatory Commis- 
sion, Washington, DC (USA). Office of Nuclear Reactor 
Regulation). 1988. Contract AC0O7-761D01570. 17p. (CONF- 
8805177—1). NTIS, PC A03. Order Number DE88015136/ 
JAW. 

From CSNI specialists meeting on filtered vented contain- 
ment systems; Paris, France (17 May 1988). 

e capability to vent with or without attenuation of fission 
products exists at some US facilities. In addition, two utilities have 
proposed enhanced capabilities, and generic enhancements are 
being considered under a regulatory evaluation of severe accident 
vulnerabilities at all US commercial reactors. The paper 1) summa- 
rizes the history of filtered venting in the US including significant 
past and proposed related research; 2) summarizes an assessment of 
the positive and negative safety aspects of venting for a class of 24 
US reactors (BWR Mark J), and 3) discusses the regulatory assess- 
ments being made of filtered venting as a severe accident manage- 
ment strategy, including potential attributes of both accident~ pre- 
vention and mitigation associated with venting. Lastly, based on a 
review of available literature on European initiatives, questions are 
raised; answers to which would significantly help US evaluations. 
10 refs., 2 tabs. 


53865 (EGG-M—88195) Containment Penetration 
System (CPS) behavior during design basis and severe acci- 
dents. MacDonald, P.E.; Crapo, H.S.; Close, J.A.; Hill, 
R.C.; Steele, R., Jr. (EG and G Idaho, Inc., Idaho Falls 
(USA)). 1988. Contract AC07-76ID01570. 16p. (CONF- 
8805117—4). NTIS, PC A03/MF A011; 1; GPO Dep. Order 
Number DE88015130/JAW. 

From NRC/MITI technical information exchange work- 
shop; Tokyo, Japan (16 May 1988). 

The Idaho National Engineering Laboratory (INEL) has in- 
vestigated the behavior of typical nuclear power plant containment 
penetration systems (CPS) under expected seismic, design basis loss- 
of-coolant, and severe accident loads. The objectives of the re- 
search were to develop a technical basis for assessing the adequacy 
of containment piping penetration qualification standards and to de- 
termine leak integrity and valve performance margins during design 
bases and severe accident loadings. As a part of this research pro- 
gram, three full-scale CPS configurations were subjected to thermal 
and mechanical loadings, and the response of the systems with re- 
spect to leak integrity, valve operability, and overall structural ca- 
pacity was observed. All three systems performed well and it is 
concluded that piping penetration leak integrity and valve operabil- 
ity will most likely be maintained during accidents severe enough 
to challenge light water reactor containments. 


53866 (EGG-M—88306) Resolution of severe accident 
issues for advanced light water reactors. Fontana, M.H.; 
Buhl, A.R.; Haas, P.M.; Summitt, R.; Mitchell, H.A.; Addi- 
ton, S.L.; Copp, R.D. (EG and G Idaho, Inc., Idaho Falls 
(USA)). 1988. Contract AC07-761D01570. 1lp. (CONF- 
881014—6). NTIS, PC A03/MF AOl. Order Number 
DE88016948/JAW. 

From International conference on thermal reactor safety; 
Avignon, France (2 Oct 1988). 

The next generation in the evolution of light water reactors 
are the advanced light water reactors (ALWRs) now being de- 
signed and developed. Integral to these developments are the ac- 
tivities to obtain certification of standard designs so that similar 
future plants can be licensed by reference. It is clearly of great im- 
portance to the success of ALWRs that experience on safety be in- 
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corporated into the new designs. Toward this end, the US Depart- 
ment of Energy (DOE) in early 1985 formed the advanced Reactor 
Severe Accident Program (ARSAP) to identify and assist in the 
resolution of risk significant severe accident issues so that they will 
not be issues for evolutionary advanced light water reactors during 
the 1990's. ARSAP is cooperating with reactor manufacturers, who 
are participating in the DOE design verification program support- 
ing certification, by performing severe accident assessments and 
analysis on ALWRs. Also, ARSAP is providing severe accident 
input to the Electric Power Research Institute (EPRI) ALWR Re- 
quirements Document which will define the requirements for the 
next generation ALWR as condensed from utility experience with 
present plants. The work presented in this paper is being done as 
part of ARSAP. 


53867 (EPRI-NP—5719-Vol.2) Reactor Emergency 
Action Level Monitor: Volume 2, REALM user’s reference 
guide: Final report. Touchton, R.A. (Electric Power Re- 
search Inst., Palo Alto, CA (USA); Technology Applica- 
tions, Inc., Jacksonville, FL (USA)). Sep 1988. 145p. Re- 
search Reports Center, Box 50490, Palo Alto, CA 94303. 
Order Number T189000442/JAW. 

A User Manual for the Reactor Emergency Action Level 
Monitor (REALM) expert system prototype is provided in this 
volume. REALM has been designed to provide expert assistance in 
the identification of a nuclear power plant emergency situation and 
the determination of its severity. REALM has been developed as 
an expert system which can provide sensor interpretation and situa- 
tion assessment in a real-time processing environment. In its state of 
development at project completion, these capabilities are used in an 
off-line (i.e., stand-alone, desktop) fashion to provide emergency 
preparedness assistance in the areas of emergency classification 
training and emergency exercise scenario generation. REALM also 
serves a prototype and stepping-stone for the possible connection to 
the plant for on-line use. In order to distinguish the off-line system 
(now complete) from the on-line system (now moving from a re- 
search prototype to an installed system), the term “REALM” is 
used to indicate the on-line version, with users in the control room, 
technical support center, and the emergency operations facility, 
The off-line version is referred to as "uUREALM.” 


53868 (AEA-INFCIRC—335-Add.2) Convention of early 
notification of a nuclear accident. Convention of assistance in 
the case of a nuclear accident or radiological emergency. 
(International Atomic Energy Agency, Vienna (Austria)). 
May 1988. 15p. (AEA-INFCIRC—336-Add.3). NTIS (US 
Sales Only), PC A03/MF AOl. Order Number 
DE88703821/JAW. 


The document refers to the Convention on early notification 
of a nuclear accident (INFCIRC-335) and to the Convention on as- 
sistance in the case of a nuclear accident or radiological emergency 
(INFCIRC-336). Part I of the document contains reservations/dec- 
larations made upon or following signature made by Algeria, Iraq 
and Thailand. Part II contains reservations/declarations made upon 
or following deposit of instrument expressing consent to be bound 
made by Australia, Bulgaria, China, India, Japan, Malaysia, Mongo- 
lia, Poland, South Africa, United Arab Emirates and Socialist Re- 
public of Viet Nam. The status of signature, notification, accept- 
ance, approval or accession of the two conventions as of 13 May 
1988 is presented in two attachments. 


53869 (INIS-BR—1192) Report on the radiological acci- 
dent in Goiania, Goias, Brazil. Alves, R.N. (Comissao Na- 
cional de Energia Nuclear de Brasil, Rio de Janeiro). 1988. 
109p. (In Portuguese). NTIS (US Sales Only), PC A06/MF 
AOl. Order Number DE88703885/JAW. 

The report describes the radiological accident occured in 
Goiania, Brazil, in september 1987. The following aspects concern- 
ing the accident are presented in specific chapters: 1- evaluation of 
the accident and the first aids, 2- attendance to the victims of 
Goiania radiological accident, 3- decontamination, 4- radioactive 
wastes arising from the accident, 5- working personnel and techni- 
cal cooperation, 6- equipments and 7- radiation protection: limits 
and recommendations. 
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53870 (INIS-BR—1244) Analysis of the necessity and 
conditions of evacuation in case of nuclear accident. Silva, 
R.A. da. (FURNAS, Rio de Janeiro (Brazil)). 1987. 4p. (In 
Portuguese). (CONF-8710381—). NTIS (US Sales Only), 
PC A02/MF AO1. Order Number DE88704131/JAW. 

From 9. seminar on production and transmission of electric 
power; Belo Horizonte, Brazil (25 Oct 1987). 

The possibility of accuring a nuclear accident with Angra 1 
and the available time for evacuating the region are discussed. 
Some comments are made about the nuclear power plant site. 


(E.G.). 


53871 (INIS-BR—1249) Safety analysis in nuclear power 
plants. Silva, R.A. da. (FURNAS, Rio de Janeiro (Brazil)). 
1987. 3p. (In Portuguese). (CONF-8710381—). NTIS (US 
Sales Only), PC A02/MF A0Ol. Order Number 
DE88704135/JAW. 

From 9. seminar on production and transmission of electric 
power; Belo Horizonte, Brazil (25 Oct 1987). 

It’s presented the several steps used for doing a nuclear 
power plant safety analysis in Brazil. (E.G.). 


53872 (INIS-mf—11804, pp 165-166) Possible use of the 
Baden-Wurttemberg RM system for the radiation protection 
advisor in disaster control management. Kaspar, D. (Minis- 
terium fuer Ernaehrung, Landwirtschaft, Umwelt und For- 
sten des Landes Baden-Wuerttemberg, Stuttgart (Germany, 
F.R.)). 1987. (In German). NTIS (US Sales Only), PC A09/ 
MF AOl. Order Number DE88754838/JAW. (CONF- 
8705328—). 

From 5. symposium on nuclear reactor remote monitoring; 
Karlsruhe, F.R. Germany (4 May 1987). 

Right from its beginning, the concept of the nuclear-reactor 
remote-monitoring (RM) system in Baden-Wurttemberg was aimed 
at meeting its main function, i.e. support of nuclear supervision ex- 
ercised by the authority, and at the ancillary functions of event de- 
tection, event follow-up and application in case of nuclear accident. 
The following functions are understood and used: - support of the 
radiation protection advisor in disaster control management; - prep- 
aration and performance of disaster control drills and exercises; - 
‘monitoring’ NPPs abroad for emission inputs during normal oper- 
ation, too, since, in cases of special events, the public will turn to 


the police authorities, i.e. disaster control authority for information 
first and foremost. 


53873 (INIS-mf—11804, pp 167-177) OLDES - a system 
for diagnosis and prognosis of radiation exposure at elevated 
emissions from nuclear facilities which can be integrated with 
the nuclear-reactor remote-monitoring (RM) system. Witt, H. 
de; Brenk, H.D.; Knaup, A.G.; Kruschel, K.P. (Brenk Sys- 
templanung Ingenieurbuero fuer Wissenschaftlich-Technis- 
chen Umweltschutz, Aachen (Germany, F.R.)). 1987. (In 
German). NTIS (US Sales Only), PC A09/MF AO1. Order 
Number DE88754838/JAW. (CONF-8705328—). 

From 5. symposium on nuclear reactor remote monitoring; 
Karlsruhe, F.R. Germany (4 May 1987). 

The on-line dose evaluation system (OLDES) is conceived 
as an automatic early-warning system for events of elevated emis- 
sions (incidents and accidents) in combination with a permanently 
installed measurement network for monitoring environmental radio- 
activity of the Brunsbuettel NPP. The network comprises 25 RM 
emission input measuring stations equipped with Geiger-Mueller 
counter tubes and gamma proportional counter tubes. The OLDES 
system works with a digital closed-loops control circuits. 


53874 (JAERI-M—88-079) THYDE-B1/MOD2: a com- 
puter code for analysis of small-break loss-of-coolant acci- 
dents of boiling water reactors. Nakamura, Hideo; Mura- 
matsu, Ken; Kukita, Yutaka; Tasaka, Kanji. (Japan Atomic 
Energy Research Inst., Tokai, Ibaraki. Tokai Research Es- 
tablishment). (Japan Atomic Energy Research Inst., Tokyo). 


Apr 1988. 64p. NTIS (US Sales Only), PC A04/MF AOi. 


Order Number DE88754804/JAW. 

THYDE-B1/MOD2 is a fast-running best estimate (BE) 
computer code to analyze thermal-hydraulic behaviors of the reac- 
tor cooling system of a boiling water reactor (BWR), mainly, 
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during a small-break loss-of-coolant accident (SBLOCA) with a 
special emphasis on the behavior of pressure and mixture level in 
the pressure vessel. The coolant behavior is simulated with a 
volume-and-junction method based on assumptions of thermal equi- 
librium and homogeneous conditions for two-phase flow. A charac- 
teristic feature of this code is a three-region representation of the 
state of the coolant in a control volume, in which three regions 
consist of subcooled liquid, saturated mixture and saturated steam 
regions from the volume bottom. The regions are separated by two 
horizontal moving boundaries which are tracked by mass and 
energy balances for each region. With this three region node 
model, the interior of the pressure vessel can be represented by 
only two volumes: one for inside of the shroud and the other for 
outside, while other portions of the system are treated with homo- 
geneous node model. This method, although it seems to be very 
simple, has been verified to be adequate for cases of BWR SBLO- 
CAs in which the thermal-hydraulic behavior is relatively slow and 
gravity controlled. The code has been improved and modified from 
the last version of the code, THYDE-B1/MODI1, especially in the 
phase separation model which is used in the mixture level calcula- 
tion in the three region node model. Then, a good predictability of 
the cade has been indicated through the comparison of calculated 
results with various SBLOCA test data including ROSA-III of 
JAERI and FIST of the General Electric Co. This report presents 
the code modifications and input data requirements of the THYDE- 
B1/MOD2 code. 


53875 (JAERI-M—88-084) Study on the behavior of Gd/ 
sub 2/O/sub 3/ fuel rod failure under a reactivity initiated 
accident. Shiozawa, Shusaku; Saito, Shinzo; Fujishiro, 
Toshio; Kondo, Yoshiaki; Abeta, Sadaaki; Takeda, Ma- 
sayuki; Ikehata, Hisashi; Fujimoto, Haruo; Komano, Yasuo. 
(Japan Atomic Energy Research Inst., Tokai, Ibaraki. Tokai 
Research Establishment). (Japan Atomic Energy Research 
Inst., Tokyo). May 1988. 53p. (In Japanese). NTIS (US 
Sales Only), PC A04/MF AOl. Order Number 
DE88754805/JAW. 

The in-reactor experiments were conducted to study the fail- 
ure behavior of Gd/sub 2/O/sub 3/-UO/sub 2/ fuel rod under a 
reactivity-initiated accident, using the NSRR. The specific objec- 
tives of the present study are to determine the thresholds of fuel 
failure and mechanical energy generation and to identify fuel rod 
failure mechanism in comparison with UO/sub 2/ fuel. The test 
fuel rods were pulse-irradiated in stagnant water at atmospheric 
pressure and room temperature with instrumentation of cladding 
surface temperature, capsule pressure and water column velocity to 
study mechanical energy generation behavior. The main conclu- 
sions obtained from the experiments are as follows; (1) The failure 
mechanism of the Gd/sub 2/O/sub 3/-UO/sub 2/ fuel rod is 
oxygen induced cladding embrittlement accompanied with wall 
thinning due to local melting of the cladding, which is same as that 
of UO/sub 2/ fuel. (2) The failure threshold of the Gd/sub 2/0/ 
sub 3/-UO/sub 2/ fuel rod is between 265 and 275 cal/g center dot 
UO/sub 2/, almost same as that of UO/sub 2/ fuel. (3) The behav- 
ior of mechanical energy generation is almost the same for both of 
the Gd/sub 2/O/sub 3/-UO/sub 2/ fuel rod and the UO/sub 2/ 
fuel rod. (4) In consideration of radial power profile in the fuel and 
power shape expected in an actual reactor, the failure threshold in 
an actual reactor is estimated to be same or greater than that in the 
present results. 


53876 (JAERI-M—88-085) Two-dimensional horizontal 
model seismic test and analysis for HTGR core. Ikushima, 
Takeshi; Honma, Toshiaki. (Japan Atomic Energy Research 
Inst., Tokai, Ibaraki. Tokai Research Establishment). (Japan 
Atomic Energy Research Inst., Tokyo). May 1988. 245p. 
(In Japanese). NTIS (US Sales Only), PC A1li/MF AOI. 
Order Number DE88754806/JAW. 

The resistance against earthquakes of high-temperature gas- 
cooled reactor (HTGR) core with block-type fuels is not fully as- 
certained yet. Seismic studies must be made if such a reactor plant 
is to be installed in areas with frequent earthquakes. The paper pre- 
sented the test results of seismic behavior of a half scale two-dimen- 
sional horizontal slice core model and analysis. The following is a 
summary of the more important results. (1) When the core is sub- 
jected to the single axis excitation and simultaneous two-axis excita- 
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tions to the core across-corners, it has elliptical motion. The core 
stays lumped motion at the low excitation frequencies. (2) When 
the load is placed on side fixed reflector blocks from outside to the 
core center, the core displacement and reflector impact reaction 
force decrease. (3) The maximum displacement occurs at simultane- 
ous two-axis excitations. The maximum displacement occurs at the 
single axis excitation to the core across-flats. (4) The results of two- 
dimensional horizontal slice core model was compared with the re- 
sults of two-dimensional vertical one. It is clarified that the seismic 
response of actual core can be predicted from the results of two- 
dimensional vertical slice core model. (5) The maximum reflector 
impact reaction force for seismic waves was below 60 percent of 
that for sinusoidal waves. (6) Vibration behavior and impact re- 
sponse are in good agreement between test and analysis. 


53877 (JAERI-M—88-093) User’s manual of ART code 
for analyzing fission product transport behavior during core 
meltdown accident. Ishigami, Tsutomu; Sakamoto, Toru; Ko- 
bayashi, Kensuke; Kajimoto, Mitsuhiro. (Japan Atomic 
Energy Research Inst., Tokai, Ibaraki. Tokai Research Es- 
tablishment). (Japan Atomic Energy Research Inst., Tokyo). 
May 1988. 95p. (In Japanese). NTIS (US Sales Only), PC 
A05/MF A0O1. Order Number DE88754810/JAW. 

In a probabilistic risk assessment (PRA) it has been recog- 
nized that a core meltdown accident with a large amount of fission 
products released to the environment is a dominant contributor to 
public risk. For the evaluation of the risk, information about source 
terms are inevitable. In order to analyze fission product transport 
behavior and to evaluate source terms during a core meltdown ac- 
cident, the ART code has been developed. The ART code has the 
following features: (1) It can treat fission product transport behav- 
ior both in a primary system and a containment system, (2) It 
models fission product transport caused by both gas flow and liquid 
flow, and (3) It includes a detailed model about transport behavior 
of aerosols which are released in quantity during a core meltdown 
accident. This report is a user’s manual for the ART code and in- 
cludes description of modeling, input/output data and a sample run. 


53878 (LA-UR—88-1364) Preliminary modeling of the 
TMI-2 accident with MELPROG-TRAC, Jenks, R.P. (Los 
Alamos National Lab., NM (USA)). 1988. Contract W-7405- 
ENG-36. 9p. (CONF-881024—1). NTIS, PC A02/MF AO}; 
1; GPO Dep. Order Number DE88009115/JAW. 

From TMI-2 accident materials behavior, plant technology 
and recovery; Washington, DC, USA (30 Oct 1988). 

In support of Nuclear Regulatory Commission and Organi- 
zation for Economic Cooperation and Development (OECD)-spon- 
sored Three Mile Island-Unit 2 (TMI-2) Analysis Exercise studies, 
work has been performed to develop a simulation model of the 
TMI-2 plant for use with the integrated MELPROG-TRAC com- 
puter code. Numerous nuclear power plant simulation studies have 
been performed with the TRAC computer code in the past. Some 
of these addressed the TMI-2 accident or other hypothetical events 
at the TMI piant. In addition, studies have been previously per- 
formed with the MELPROG-TRAC code using Oconee-1 and 
Surry plant models. This paper describes the preliminary MEL- 
PROG-TRAC input model for severe accident analysis. 


53879 (LA-UR—88-2666) Fire aerosol experiment and 
comparisons with computer code predictions. Gregory, W.S.; 
Nichols, B.D.; White, B.W.; Smith, P.R.; Leslie, I.H.; Cork- 
ran, J.R. (Los Alamos National Lab., NM (USA); New 
Mexico State Univ., Las Cruces (USA). Dept. of Mechani- 
cal Engineering). 1988. Contract W-7405-ENG-36. 14p. 
(CONF-880815—7). NTIS, PC A03/MF AOl. Order 
Number DE88016328/JAW. 
From 20. DOE/NRC nuclear air cleaning conference; 
Boston, MA, USA (22 Aug 1988). 
Alamos National Laboratory, in cooperation with New 
Mexico State University, has carried on a series of tests to provide 
experimental data on fire-generated aerosol transport. These data 
will be used to verify the aerosol transport capabilities of the 
FIRAC computer code. FIRAC was developed by Los Alamos for 
the US Nuclear Regulatory Commission. It is intended to be used 
by safety analysts to evaluate the effects of hypothetical fires on nu- 
clear plants. One of the most significant aspects of this analysis 
deals with smoke and radioactive material movement throughout 


22 NUCLEAR REACTOR TECHNOLOGY 
2209 Reactor Safety 


the plant. The tests have been carried out using an industrial fur- 
nace that can generate gas temperatures to 300{degree}C. To date, 
we have used quartz aerosol with a median diameter of about 10 
pm as the fire aerosol simulant. We also plan to use fire-generated 
aerosols of polystyrene and polymethyl methacrylate (PMMA). 
The test variables include two nominal gas flow rates (150 and 300 
ft?/min) and three nominal gas temperatures (ambient, 
150{degree}C, and 300{degree}C). The test results are presented in 
the form of plots of aerosol deposition vs length of duct. In addi- 
tion, the mass of aerosol caught in a high-efficiency particulate air 
(HEPA) filter during the tests is reported. The tests are simulated 
with the FIRAC code, and the results are compared with the ex- 
perimental data. 3 refs., 10 figs., 1 tab. 


53880 (NUREG/CP—0086-Vol.1, pp 4-6) History of ra- 

diation monitoring. Lawrence, M.J. (Dept. of Energy, Rich- 

land, WA (USA)). May 1987. NTIS, PC A99/MF AOl - 

Volt) Order Number T188015221/JAW. (CONF-860820— 
ol.1). 

From 19. DOE/NRC nuclear air cleaning conference; Seat- 
tle, WA, USA (18 Aug 1986). 

Hanford Engineering Development Laboratory has a long 
and well-publicized history of involvement with air emissions con- 
trol. From the very beginning of the Hanford facility, there has 
been a real concern for maintaining the clean air and water of that 
natural environment. Routine sampling and analysis of environmen- 
tal substances have evolved over the years as have safety standards, 
and Hanford has played a key role in this evolution. Records show 
dramatic decrease in radiation releases over the years. When com- 
pared to coal- and oil-fired plant operations, air release rates for 
those fossil fuel plants are ten times higher than Hanford’s. Hanford 
has been among the most visible entities in the environmental spot- 
light, and will probably remain there for some time. 


53881 (NUREG/CP—0086-Vol.1, pp 15-25) Iodine fil- 
tration - do we have a problem?. Bernero, R.M. May 1987. 
NTIS, PC A99/MF AOl - GPO. Order Number 
TI88015221/JAW. (CONF-860820—Vol.1). 

From 19. DOE/NRC nuclear air cleaning conference; Seat- 
tle, WA, USA (18 Aug 1986). 

Filtration of radionuclides at light water reactor power 
plants is important for normal operation as well as in the event of 
an accident. For normal operation, data have been collected which 
indicate that iodine filtration reduces offsite exposures significantly. 
For accidents, both during and following the event, the effective- 
ness of filtration depends on whether the filters are bypassed or 
overwhelmed. First, the author summarizes present knowledge and 
use of accident fission production characteristics. Then, he reviews 
understanding of iodine releases for normal operation and discusses 
the filtration of iodine, including an overview of understanding of 
the current technology. Finally, the kind of fission products expect- 
ed for severe accidents, whether present capabilities may be ade- 
quate, and what could be done to improve existing capabilities are 
discussed. 


53882 (NUREG/CP—0086-Vol.1, pp 30-50) Investiga- 
tions on the influence of combustion products on the retention 
of radioiodine by activated carbons. Deuber, H.; Giraud, V. 
(Kernforschungszentrum Karlsruhe GmbH (West Germa- 
ny)). May 1987. NTIS, PC A99/MF A0Ol1 - GPO. Order 
Number T188015221/JAW. (CONF-860820—Vol.1). 

From 19. DOE/NRC nuclear air cleaning conference; Seat- 
tle, WA, USA (18 Aug 1986). 

Investigations were performed on the influence of gaseous 
combustion products from four relevant materials used in nuclear 
power plants on the retention of methyl iodide (CHsI-131) by four 
commercial impregnated activated carbons. It is concluded that 
with iodine filters of large bed depths when containing a usually 
employed impregnated activated carbon of good quality, a suffi- 
ciently high retention of radioiodine should be achievable even 
with a high challenge of gaseous combustion products from rele- 
vant materials used in nuclear power plants, such as containment 
rooms in pressurized water reactors. 
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53883 (NUREG/CP—0086-Vol.1, pp 51-67) Conclusions 
from fire tests in activated carbon filled adsorbers. Math- 
ewes, W. (Kraftwerk Union Aktiengesellschaft, Offenbach 
(West Germany)). May 1987. NTIS, PC A99/MF AO! - 
GPO. Order Number TI88015221/JAW. (CONF-860820— 
Vol.1). 

From 19. DOE/NRC nuclear air cleaning conference; Seat- 
tle, WA, USA (18 Aug 1986). 

Activated carbons as used in gas-phase adsorption may be 
subjected to heating, either from heat applied externally to the 
carbon bed, or heat generated by radioactive contaminants, or by 
the adsorption process itself. This report presents results of artifi- 
cially ignited beds of activated carbon. This report also considers 
results concerning the self-ignition of non-contaminated carbon and 
such of solvent-contaminated carbon subjected to external heating 
in beds with an air flow and in beds without an air flow. An esti- 
mation is given for the heat generation caused by radioactive con- 
taminants as well as by the adsorption process. Studies of handling 
of endangered components and studies of alarm indicating systems 
give guidance for the contemporary lay-out and design. 


53884 (NUREG/CP—0086-Vol.1, pp 68-76) Current 
evaluation of fire loss control systems for charcoal media. 
Holmes, W.D. (American Nuclear Insurers, Farmington, 
CT (USA)). May 1987. NTIS, PC A99/MF A0Ol - GPO. 
Order Number T1I88015221/JAW. (CONF-860820—Vol.1). 

From 19. DOE/NRC nuclear air cleaning conference; Seat- 
tle, WA, USA (18 Aug 1986). 

Activated charcoal in use in nuclear facilities presents a sig- 
nificant loading of combustible material. There exists within nuclear 
facilities, numerous sources of ignition of combustible materials. If a 
fire may occur, it is important to detect the fire and suppress it, 
thus limiting the consequences of fire. The arrangement of adsorber 
units and the mode of combustion of the charcoal media make the 
extinguishment of charcoal fires quite difficult. Automatic water 
spray systems have been proven to be an effective, reliable, and in- 
expensive means of extinguishing charcoal fires. Properly designed, 
installed, and maintained automatic water spray systems do not fail 


on a frequent basis and the effects of such failures have been over- 
stated. 


53885 (NUREG/CP—0086-Vol.1, pp 77-96) Review of 

fires and fire control methods for nuclear air cleaning sys- 

tems. Kovach, J.L. (Nuclear Consulting Services, Inc., Co- 

lumbus, OH (USA)). May 1987. NTIS, PC A99/MF AOl1 - 

Volt) Order Number TI88015221/JAW. (CONF-860820— 
ol.1). 

From 19. DOE/NRC nuclear air cleaning conference; Seat- 
tle, WA, USA (18 Aug 1986). 

The nuclear power industry has experienced four carbon 
based adsorbent fires in its history, one was of the Monticello 
Standby Gas Treatment System and other three were in various 
off-gas delay beds. Although, some of the latter may not be classi- 
fied as a full fledged fires. There were a number of experiments 
performed relating to igniting carbon beds and experiments relating 
to attempts at extinguishing set fires reported in the literature. 
Review of these experiments indicates that fire resulting from decay 
heat of adsorbed radioactive iodine is not justified even under the 
somewhat unrealistic source terms still in effect. At the same time 
the non-nuclear chemical industry application of carbon base ad- 
sorbents for solvent recovery has resulted in numerous fires and 
significant property losses. Fire control systems installed in nuclear 
air cleaning systems in the US consists of water deluge. Accidental 
initiation of these systems has occurred in excess of one hundred 
times in US plants, causing safety problems and non-availability of 
critical engineered safeguards. The events leading to the past nucle- 


ar air cleaning system fires and several chemical industry adsorp- 
tion system fires are reviewed. 


53886 (NUREG/CP—0086-Vol.1, pp 136-158) Removal 


of radioactive gases by zeolite. Fan, Y.C.; Lee, T.Y.; Tan, , 


C.S.; Hsai, C.M. (National Tsing Hua Univ., Hsinchu 
(Taiwan)). May 1987. NTIS, PC A99/MF A0Ol1 - GPO. 
Order Number T188015221/JAW. (CONF-860820—Vol.1). 


From 19. DOE/NRC nuclear air cleaning conference; Seat- 
tle, WA, USA (18 Aug 1986). 
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Zeolite is proposed for the treatment of radioactive gases 
emitted from an atomic power plant. Two types of zeolites, 4A and 
mordenite were chosen for the adsorption study of simulated gases 
A/sub r,/ K/sub r/ and CHsI. A DuPont electron-microbalance 
was employed for the sorption rate and equilibrium measurements. 
Diffusion study of gas into zeolite was carried out in low pressure. 
Temperature ranges were 40°-70°C for zeolite 4A, 50°-70°C for 
mordenite. Isotherms at different temperatures were used to calcu- 
late the heat of adsorption. Fick’s law describing the mass transfer 
of gas into porous solid was employed to obtain the diffusivity from 
weight-uptake rate curves. Subsequently, the activation energy of 
diffusion could be evaluated. The order of effective diffusivity and 
activation energy of diffusion were found to be 107 '°-10~ ** cm?/sec 
and 5-10 Kcal/mole respectively in this study. An adsorption 
column model which took into consideration of the residence time 
and half-life of the radioactive gas was formulated and the column 
breakthrough curve was calculated. Consequently, the equilibrium 
and rate data obtained in the present study may be applied in the 
actual design of an adsorber for control of the radioactive gases 
from a nuclear power plant. 


53887 (NUREG/CP—0086-Vol.1, pp 159-166) In situ 
measurements of efficiency of silver zeolite for removal of 
airborne radioiodine species. Mandler, J.W.; Tkachyk, J.W.; 
Case, J.T.; McDaniel, J.H.; Peterson, H.K. (EG & G Idaho, 
Inc., Idaho Falls (USA)). May 1987. NTIS, PC A99/MF 
AOl - GPO. Order Number T188015221/JAW. (CONF- 
860820—Vol.1). 

From 19. DOE/NRC nuclear air cleaning conference; Seat- 
tle, WA, USA (18 Aug 1986). 

In situ measurements of the decontamination factors (DFs) 
for the various species of radioiodines were performed for silver ze- 
olite filters used to clean up the Loss of Fluid Test containment air 
exhaust. Results indicated that the DF for elemental radioiodine 
was the highest, with the DFs for the particulate, hypoiodous acid, 
and organic (e.g. CHsI) species being lower. Measured DF’s ranged 
from 50 to greater than 100,000, depending on filter bank and ra- 
dioiodine species. 


53888 (NUREG/CP—0086-Vol.1, pp 167-204) Summary 
and recommendations of the NRC/INEL activated carbon 
testing program. Scarpellino, C.D.; Sill, CW. (EG & G 
Idaho, Inc., Idaho Falls (USA)). May 1987. NTIS, PC A99/ 
MF AOl - GPO. Order Number 1T188015221/JAW. 
(CONF-860820—Vol.1). Contract AC07-76I1D01570. 

From 19. DOE/NRC nuclear air cleaning conference; Seat- 
tle, WA, USA (18 Aug 1986). 

The Committee on Nuclear Air and Gas Treatment 
(CONAGT) of the American Society of Mechanical Engineers 
(ASME) sponsored an interlaboratory testing program of nuclear- 
grade activated carbon. The results of this round-robin revealed 
gross differences in penetration of radio-labeled methyl iodide as 
measured by the various laboratories when using Method A of the 
ASTM D-3803-79 standard. These differences prompted the Nucle- 
ar Regulatory Commission (NRC) to establish an activated carbon 
testing program at the Idaho National Engineering Laboratory 
(INEL) to determine the causes of these discrepancies and to pro- 
vide recommendations that could lead to an accurate and reliable 
testing procedure for assessing the capability of activated carbon to 
remove radioiodine from gas streams within commercial nuclear 
power plants. Formal and informal interlaboratory comparisons 
have been carried out under the NRC/INEL Activated Carbon 
Testing Program to identify problems with the test method and its 
application and to assess the effectiveness of changes to procedures 
and equipment voluntarily implemented by commercial laboratories 
to mitigate the disparity of test results. The results of the first 
formal NRC/INEL Interlaboratory Comparison (IC) essentially 
confirmed the variability obtained in the CONAGT round-robin re- 
sults despite the use of a detailed test protocol. This data indicated 
that many of the participating laboratories probably had been oper- 
ating outside the ASTM specifications for relative humidity (RH) 
and flow. Changes to the protocol together with the results of 


INEL sensitivity testing are the basis for the recommendations pre- 
sented. 
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53889 ~ (NUREG/CP—0086-Vol.1, pp 205-220) Nuclear- 
grade, gas-phase adsorbent iodine retention test. Slade, J.A.; 
Philippi, H.M.; Kabat, M.J. (Chalk River Nuclear Labs., 
Ontario (Canada)). May 1987. NTIS, PC A99/MF AOI - 
Volt) Order Number T188015221/JAW. (CONF-860820— 
Vol.1). 

From 19. DOE/NRC nuclear air cleaning conference; Seat- 
tle, WA, USA (18 Aug 1986). 

This paper describes the Nuclear-Grade Adsorbent Test 
Laboratory recently established by CRNL. Adsorbents are tested 
with various radioiodine species under closely controlled environ- 
mental conditions. This testing is required as part of the quality as- 
surance testing program of the new loss of coolant accident emer- 
gency stand-by filter-adsorber installation, for the NRU Research 
Reactor. The primary feature of the laboratory is the use of aque- 
ous sulfuric acid solutions to achieve and maintain 95% relative hu- 
midity. This test equipment has proven to be both simple to use and 
capable of producing consistent and repeatable test results. 


53890 (NUREG/CP—0086-Vol.1, pp 221-236) Ultravio- 
let spectrometric method of analyzing chemical impregnants 
of a nuclear grade active carbon and its applications for man- 
aging the carbon filter at a nuclear regulatory laboratory and 
plants. Aim, Y.S. (Korea Advanced Energy Research Insti- 
tute, Chungnam). May 1987. NTIS, PC A99/MF AOl1 - 
GPO. Order Number T188015221/JAW. (CONF-860820— 
Vol.1). 

From 19. DOE/NRC nuclear air cleaning conference; Seat- 
tle, WA, USA (18 Aug 1986). 

A simple and convenient method of analyzing chemical im- 
pregnants of a nuclear grade active carbon (i.e. TEDA, TEDA + 
KI, and KI/sub x/) and is described by means of ultraviolet spec- 
trometry. The absorption maxima of each impregnant (TEDA, KI, 
and I2) were determined in acetonitrile solvent and absorbance was 
plotted against concentration to afford a good linearity, which 
could well be applied as an analytical curve. Special. considerations 
were exerted to confirm the influence of the coexistent element or 
compound to be analyzed such as TEDA in case of TEDA + KI 
and iodine in case of KI/sub x/. The method was found useful to 
be practiced at a regulatory laboratory or a nuclear power plant to 
identify or monitor the quality of an impregnated active carbon. 
Some typical examples of applying this analytical method at the 
regulatory lab in Korea were shown. The deterioration of TEDA 
in the used sample collected at the power plant was observed by 
checking the variation of ) max against the concentration of aceto- 
nitrile extract of the sample and this data are referred to monitor 
the quality of the carbon in practical use. The replacing sample of 
the carbon sample in use at the domestic power plant was collected 
before installation in the filter system and the sample was analyzed 
for its impregnants. These data are the basic standard to follow the 
carbon during the course of active use at the power plant. This 
method could also be applied for monitoring the impregnation pat- 
tern of chemical species impregnated in a base active carbon sample 
for a research purpose. 


53891 (NUREG/CP—0086-Vol.1, pp 237-242) Removal 
of organic iodine compounds from flowing air streams. Free- 
man, W.P.; King, M.P.; Kovach, J.L. (Nuclear Consulting 
Services, Inc., Columbus, OH (USA)). May 1987. NTIS, PC 
A99/MF AOl - GPO. Order Number T188015221/JAW. 
(CONF-860820—Vol.1). 

From 19. DOE/NRC nuclear air cleaning conference; Seat- 
tle, WA, USA (18 Aug 1986). 

Organic radioiodides other than methyl iodide have been 
identified by several investigators in the past. However, only limit- 
ed parametric studies have been performed to evaluate the chal- 
lenge of these organic compounds toward the currently installed 
adsorbent beds in nuclear power plant air cleaning systems. Initial 
evaluation of adsorbents has indicated that the removal properties 
of commercial adsorbents is different for organic compounds other 
than methyl iodide. Tests were performed using di-iodomethane, io- 
doethane, iodopropane and iodo benzene. Adsorbents evaluated in- 
cluded stable iodine alone, amine alone and coimpregnated carbons. 
The results indicated that there are significant differences, i.e., 
lower removal efficiencies for these compounds compared to 
methyl iodide and also for the individual species depending on the 
impregnant. An explanation for these differences is offered based on 











22.NUCLEAR REACTOR TECHNOLOGY 
2209 Reactor Safety 


isotope exchange rates for the various species and the fact that one 
or several of these species may be responsible for the penetrating 
iodine species suspected to be present by others in the past. 


53892 (NUREG/CP—0086-Vol.1, pp 243-264) Investi- 
gations on the aging of various activ carbons in the ex- 
haust air of a PWR over an extended period of time. Deuber, 
H.; Gerlach, K.; Giraud, V.; Kaempffer, R. (Kernfors- 
chungszentrum Karlsruhe GmbH (West Germany)). May 
1987. NTIS, PC A99/MF AO1 - GPO. Order Number 
T188015221/JAW. (CONF-860820—Vol.1). 

From 19. DOE/NRC nuclear air cleaning conference; Seat- 
tle, WA, USA (18 Aug 1986). 

With 15 difference commercial impregnated activated car- 
bons aged in the containment exhaust air of a PWR over periods of 
up to 9 months, a tendency for a relatively low penetration by 
CHsI-131 was observed for the carbons impregnated additionally or 
exclusively with a tertiary amine, e.g., TEDA or derivative). It is 
concluded that in particular for iodine filters of large bed depths 
comparatively long stay times should be obtained with amine con- 
taining carbons under the conditions investigated. 


53893 (NUREG/CP—0086-Vol.1, pp 265-277) Depth 
profile of methyl iodide-131 in the testing of used and regen- 
erated activated carbons. Deitz, V.R. (Naval Research Lab., 
Washington, DC (USA)). May 1987. NTIS, PC A99/MF 
A0O1l - GPO. Order Number TI88015221/JAW. (CONF- 
860820—Vol.1). 

From 19. DOE/NRC nuclear air cleaning conference; Seat- 
tle, WA, USA (18 Aug 1986). 

The capability of nuclear grade carbons to remove radioio- 
dine is slowly reduced after being placed in service. The methyl 
iodide-131 penetration measurements to be described in this paper 
were obtained for such used carbons obtained from different nucle- 
ar power installations and after known exposures to flows of out- 
door air. The retention of radioiodine within a carbon bed can be 
characterized by a depth profile, i.e., by the radioiodine count as a 
function of depth along the line of flow. In the measurements to be 
described the sample was thoroughly mixed and the carbon bed di- 
vided into four equal sections, separated by disks of glass filter 
paper. After the test each section was removed and counted; the 
depth profile was calculated from the counts of the four sections. 
The percent penetration was also determined after mixing the four 
sections thoroughly and counting the mixture with the same geom- 
etry as the backup beds. It is shown that the depth profile contains 
information that is additional to the penetration and can be used as 
an index of the need to replace the carbon in the carbon adsorber. 


53894 (NUREG/CP—0086-Vol.1, pp 278-287) Multiple 
use filter cell - comparative measurements. Dillmann, H.G-.; 
Pasler, H. (Kernforschungszentrum Karlsruhe GmbH (West 
Germany)). May 1987. NTIS, PC A99/MF AOl1 - GPO. 
Order Number T188015221/JAW. (CONF-860820—Vol.1). 

From 19. DOE/NRC nuclear air cleaning conference; Seat- 
tle, WA, USA (18 Aug 1986). 

A new activated carbon filter cell has been developed for 
German nuclear power plants that will yield higher decontamina- 
tion factors for iodine and smaller leakages in the housing in com- 
parison with other filter cell type units. This type of filter cell can 
be used several times by simply replacing the charcoal and the seal- 
ing. The measured decontamination factors are given and compared 
with the values of other cells. 


53895 (NUREG/CP—0086-Vol.1, pp 300-318) Effects 
of high relative humidities on HEPA filter media. Normann, 
B. (Studsvik Energiteknik AB (Sweden)). May 1987. NTIS, 
PC A99/MF AOl - GPO. Order Number T188015221/ 
JAW. (CONF-860820—Vol.1). 

From 19. DOE/NRC nuclear air cleaning conference; Seat- 
tle, WA, USA (18 Aug 1986). 

The effects of high relative humidities and water on HEPA 
glass fiber filter media used in off-gas and emergency systems in 
Swedish nuclear power stations have been investigated. The experi- 
ments also comprised exposure to pure steam for some hours at ele- 
vated temperature. After exposure samples of filter media were 
dried and tested with respect to particle penetration and tensile 
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strength. The penetration measurements were carried out with 
DOP aerosols. The results showed a tendency to increased penetra- 
tion when exposed to high humidities at elevated temperature. The 
tensile strength of the filter material decreased to about 40% of its 
original value after being exposed to flowing steam for 4-5 hours. 
As expected the media lost their tensile strengih in flowing steam 
(100°C) the strength decreased almost to zero. Exposure for a few 
hours to approximately 100% humidified airstream at ambient tem- 
peratures did not cause any significant changes in the particle reten- 
tion ability. The strength was also uneffected by high humidities at 
ambient temperatures. No damage to the fibers could be seen on ex- 
amination in a scanning electronic microscope. 


53896 (NUREG/CP—0086-Vol.1, pp 319-352) High ef- 
ficiency particulate air filter behavior under high humidity 
airflows. Ricketts, C.1.; Ruedinger, V.; Wilhelm, J.G. (Kern- 
forschungszentrum . Karlsruhe GmbH (West Germany)). 
May 1987. NTIS, PC A99/MF AO1 - GPO. Order Number 
TI88015221/JAW. (CONF-860820—Vol.1). 

From 19. DOE/NRC nuclear air cleaning conference; Seat- 
tle, WA, USA (18 Aug 1986). 

A loss-of-coolant accident could threaten the integrity of the 
HEPA filters in the air cleaning systems of a nuclear power reactor 
with airflows of high humidity, elevated temperature, and greater 
than design flow rate. It is important that filter reliability be assured 
during accident situations since a loss of filter integrity could result 
in a loss of containment. The average failure differential pressure at 
1700 m*/h for three commercial filter designs under conditions of 
high air humidity at 50°C were found to lie between 0.7 and 7.6 
kPa. The modes and mechanisms of structural failure were deter- 
mined for wooden frame deep pleat filters, the design with the most 
potential for improvement. Initial tests of prototype filter units with 
a glass fiber medium reinforced by fiber glass cloth proved that 
structural limits could be increased to at least 10 kPa even with sig- 
nificant decreases in the lateral stability of the filter pack. A similar 
test of a prototype filter equipped with a special arrangement of the 
separators and a conventional glass fiber medium showed that pack 
stability could be maintained during fog conditions that cause fail- 
ure of conventional glass fiber filters within several hours. 


53897 (NUREG/CP—0086-Vol.1, pp 353-362) Calibra- 
tion tests of a laser fluorescent particle spectrometer. 
Mulcey, P.; Pybot, P.; Vendel, J. (CEN/Saclay, Gif Sur 
Yvette (France)). May 1987. NTIS, PC A99/MF AOl1 - 
GPO. Order Number T1I88015221/JAW. (CONF-860820— 
Vol.1). 

From 19. DOE/NRC nuclear air cleaning conference; Seat- 
tle, WA, USA (18 Aug 1986). 

The recent development of laser particle spectrometers en- 
ables measurements of higher decontamination factors of nuclear 
power plant off-gas filters than those provided by standard test 
methods. Specific aerosols, as fluorescent ones, increase sensitivity 
and eliminate interference due to background aerosol leaking into 
the downstream sampling location. The best compromise seems to 
be reached with a laser fluorescent particle spectrometer. Before 
using this kind of method for testing HEPA filters, they have made 
a calibration of such a device (Laser Fluorescent Particle Spec- 
trometer; PMS model ASAS.XF). Fluorescent and all particle 
counting modes have been investigated. For the fluorescent particle 
mode the DOP solutions are tagged with fluorescent dye in various 
concentrations in order to estimate the threshold detection. For the 
all particle mode, the calibration is achieved using monodispersed 
polystyrene latex (PSL) aerosols reselected, for the smaller dimen- 
sions by an electrostatic classifier. The response of the ASAS-XF 
spectrophotometer to DOP particles in the same size range was fi- 
nally investigated, using the same electrostatic selection device, and 
compared to the one obtained from PSL aerosols. 


53898 (NUREG/CP—0086-Vol.1, pp 408-425) Experi- 
ment on a multilayer type air filter for the filtration of 
sodium aerosol. Otake, N.; Nozaki, O. (Nippon Muki Co., 
Ltd., Ibaraki (Japan)). May 1987. NTIS, PC A99/MF AO1 « 
elt) Order Number TI88015221/JAW. (CONF-860820— 
ol.1). 

From 19. DOE/NRC nuclear air cleaning conference; Seat- 

tle, WA, USA (18 Aug 1986). 
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An emergency air filter system of FBR was developed by 
using a multilayer type filter to protect the function of HEPA filter 
from clogging due to loading of sodium aerosol. To examine the 
effect of loading of sodium aerosol on the filter system, sodium aer- 
osol consisting of sodium oxides and the related compound was 
supplied to the filter system. Several parameters to determine the 
effectiveness of the multilayer type filter were surveyed. It was 
confirmed that the emergency air filter system of FBR consisting of 
the multilayer type filter, a medium filter, HEPA filter with stand- 
ard size (610 mm x 610 mm) in series could hold 800 g-Na at 1.5 
kPa without clogging. 


53899 (NUREG/CP—0086-Vol.1, pp 445-453) Report 
on the 1985 CONAGT field testing workshops. Hubbard, 
D.M. (Duke Power Co., Charlotte, NC (USA)). May 1987. 
NTIS, PC A99/MF AOl - GPO. Order Number 
T188015221/JAW. (CONF-860820—Vol.1). 

From 19. DOE/NRC nuclear air cleaning conference; Seat- 
tle, WA, USA (18 Aug 1986). 

In 1985 the ASME Committee on Nuclear Air and Gas 
Treatment Equipment (CONAGT) held two workshops on the 
field testing of nuclear air cleaning systems. The primary goal of 
the workshops was to provide the users of ANSI/ASME N510 
Testing of Nuclear Air-Cleaning Systems and ANSI/ASME_N509 
Nuclear Power Plant Air Cleaning Units and Components an op- 
portunity to provide input to the standards writers on changes 
needed to reduce implementation problems. The result was a forum 
to discuss the design and testing of nuclear air-cleaning systems that 
drew a combined attendance of over 100 professionals. CONAGT 
received valuable input for the revision of ANSI/ASME N510 and 
N509 as well as input that has been used for the development of 
other CONAGT codes and standards. The workshops were orga- 
nized into multiple round table discussion of the following topics: 
ASMI/ANSE N510 & 509 Revisions, Source Term Implications, 
Regulatory Concerns, Field Testing of Nuclear Air Cleaning Sys- 
tems, Operation and Maintenance of Nuclear Air Cleaning Systems 
and Field Testing Personnel Training. Significant information from 
each of the round table summaries is discussed with an emphasis on 
the practical aspects of designing and testing nuclear air-cleaning 
systems. 


53900 (NUREG/CP—0086-Vol.1, pp 454-468) High- 
lights of proposed changes to ANSI/ASME N509-80. Orn- 
berg, S.C. (Sargent & Lundy, Chicago, IL (USA)). May 
1987. NTIS, PC A99/MF AOl - GPO. Order Number 
T188015221/JAW. (CONF-860820—Vol.1). 

From 19. DOE/NRC nuclear air cleaning conference; Seat- 
tle, WA, USA (18 Aug 1986). 

The ASME Committee on Nuclear Air and Gas Treatment 
(CONAGT) are at the time of this writing considering performing 
maintenance revisions of ANSI N509 and N510 based on the results 
of a required 5-year review and comments received from users of 
the standards at workshops and through inquiries. This paper dis- 
cusses the highlights of the significant revisions to ANSI/ASME 
N509 and explains the reasons for the changes. It should be empha- 
sized that these revisions are not yet approved by ASME 
CONAGT, the board of Nuclear Codes and Standards, or ANSI. 


53901 (NUREG/CP—0086-Vol.1, pp 469-475) High- 
lights of proposed changes to ANSI/ASME N510-1980. Test- 
ing of Nuclear Air Cleaning Systems. Whitney, D.D. May 
1987. NTIS, PC A99/MF AOl - GPO. Order Number 
T188015221/JAW. (CONF-860820—Vol.1). 

From 19. DOE/NRC nuclear air cleaning conference; Seat- 
tle, WA, USA (18 Aug 1986). 

This paper reviews the significant proposed changes to 
ANSI/ASME N510-1980, Testing Nuclear Air-Cleaning Systems, 
which are currently under review by the ASME Committee on Nu- 
clear Air and Gas Treatment (CONAGT). These changes are a 
result of many sources of input to ASME from users, CONAGT 
members, and two workshops that were held in 1985 to discuss the 
proposed revisions to N510-1980 and N509-1980, Nuclear Power 
Plant Air Cleaning Units and Components. The paper discusses the 
proposed changes and the reasons for the changes. 
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53902 — (NUREG/CP—0086-Vol.1, pp 476-485) ASME 
code for field testing of nuclear safety-related gas processing 
systems, Hobart, S.A.; Cannito, F.J.; Nesbitt, L.B.; Werk- 
heiser, D.P.; Pleva, J.M.; Reda, R. (Electric Power Re- 
search Institute, Palo Alto, CA (USA)). May 1987. NTIS, 
PC A99/MF AOl - GPO. Order Number T188015221/ 
JAW. (CONF-860820—Vol.1). 

From 19. DOE/NRC nuclear air cleaning conference; Seat- 
tle, WA, USA (18 Aug 1986). 

Field Testing of Gas Processing Equipment [Nuclear Safety 
Related] is a new test code applicable to equipment designed for 
processing containment atmospheres in a postaccident condition. 
This paper provides a discussion of the code section and a perspec- 
tive of its relationship to the other Nuclear Air and Gas Treatment 
Code (AG-1) sections. The need for a unified field test code is pre- 
sented, along with a comparison of existing codes, standards, and 
regulations. Particular attention is given to providing the potential 
user with an understanding of the structure of this code section and 
requirements unique to particular equipment types. 


53903 (NUREG/CP—0086-Vol.1, pp 486-510) Review 
of current halide and aerosol leak testing methods of nuclear 
air treatment systems, components, and banks. Jacox, J.W. 
May 1987. NTIS, PC A99/MF A0O1 - GPO. Order Number 
T188015221/JAW. (CONF-860820—Vol.1). 

From 19. DOE/NRC nuclear air cleaning conference; Seat- 
tle, WA, USA (18 Aug 1986). 

All nuclear power plants, and nearly all other types of nucle- 
ar facilities, have one or more Nuclear Air Treatment Systems 
(NATS) to control influent, effluent, or process flow. Many NATS 
are required to be periodically tested by the facility licensee, and all 
should be tested per good engineering practice. The basis for this 
testing in the US is ANSI/ASME NS510-1980 (or -1975), Testing of 
Nuclear Air Cleaning Systems. There are a number of different 
testing methods, and this paper will discuss the advantages and dis- 
advantages of each method along with ALARA considerations and 
cost considerations. With the information and analysis presented in 
this paper the engineer will have a reasonable basis in both theory 
and practical experience upon which to help propose the best possi- 
ble method for testing existing systems and for design of new 
NATS. 


53904 (NUREG/CP—0086-Vol.1, pp 511-518) Conflicts 
and misapplications of ANSI N509, N510, U.S. NRC Regula- 
tory Guide 1.52 and 1.140. Kovach, J.L. (Nuclear Consult- 
ing Services, Inc., Columbus, OH (USA)). May 1987. NTIS, 
PC A99/MF AOl - GPO. Order Number 1T188015221/ 
JAW. (CONF-860820—Vol.1). 

From 19. DOE/NRC nuclear air cleaning conference; Seat- 
tle, WA, USA (18 Aug 1986). 

The nuclear industry in the early 1970's attempted to stand- 
ardize air cleaning system design and testing by the development of 
ANSI N509, Nuclear Power Air Cleaning Units and Components 
and ANSI N510, Testing of Nuclear Air Cleaning Systems. Parallel 
to those and leaning somewhat on the same information, the 
USNRC has prepared first, Regulatory Guide 1.52, Design, Test- 
ing, and Maintenance Criteria for Atmosphere Clean Up of System 
Air Filtration and Adsorption Units of Light Water Cooled Nucle- 
ar Reactor plants, and regulatory guide 1.140, Design, Testing, and 
Maintenance Criteria for Normal Ventilation Exhaust System Air 
Filtration and Adsorption Units of Light Water Cooled Nuclear 
Power Plants. These documents were a good starting point and 
should have been the basis for the evolution of sound engineering 
practices. Instead of that path, the subsequent revisions were 
narrow in scope, uncoordinated, rarely based on experience and 
became nearly unworkable. Starting with the scope statement (or 
equivalent for the regulatory guides) the problems began to occur. 
Ten recommendations are made for eliminating the troublesome as- 
pects of the regulations. 


53905 (NUREG/CP—0086-Vol.1, pp 519-526) Contro- 

versial issues with air cleaning at nuclear power stations. Bel- 

lamy, R.R. (Nuclear Regulatory Commission, King of Prus- 

sia, PA (USA)). May 1987. NTIS, PC A99/MF AOl - 

Volt) Order Number T1I88015221/JAW. (CONF-860820— 
ol.1). 
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From 19. DOE/NRC nuclear air cleaning conference; Seat- 
tle, WA, USA (18 Aug 1986). 

The guidance documents available for design, installation, 
and testing of air cleaning systems at commercial nuclear power 
stations are quite numerous. They have been written and subse- 
quently revised to provide sufficient specificity, yet at the same 
time allow flexibility to the plant operator. These documents have 
received continual review and updating by recognized experts in 
nuclear air cleaning. Nonetheless, issues continually arise that are 
subject to interpretation, and discussion on these issues sometimes 
becomes quite controversial. The 18th DOE Nuclear Airborne 
Waste Management and Air Cleaning Conference discussed a 
number of these concerns that were long-standing. Even with the 
discussion at that time taking place in an open, public forum, ques- 
tions still remain on those issues. In addition, new questions contin- 
ually surface with respect to the applicable guidance. This paper 
provides a forum to attempt to resolve long-standing issues, such as 
the definition of significant, with new input and ideas discussed 
since the 18th Air Cleaning Conference. It also discusses new 
issues, to include time between sampling and testing activated 
carbon, definition and timing of an air cleaning system being out-of- 
service, best available guidance for laboratory testing of used 
carbon and resultant technical specification conflicts, and installa- 
tion of substandard HEPA filters. 


53906 (NUREG/CP—0086-Vol.1, pp 527-546) Reactive 
inspection response of NRC Region III to potential technical 
deficiencies identified in recent Nuclear Air Cleaning Confer- 


ence papers. Gill, C.F. (Nuclear Regulatory Commission, 
Glen Ellyn, IL (USA)). May 1987. NTIS, PC A99/MF AO1 
- cL). Order Number T188015221/JAW. (CONF-860820— 
Vol.1). 

From 19. DOE/NRC nuclear air cleaning conference; Seat- 
tle, WA, USA (18 Aug 1986). 

In order to effectively meet its responsibility to protect the 
public health and safety, the Nuclear Regulatory Commission 
(NRC) nuclear power plant licensing and inspection programs re- 
spond to potential technical deficiencies identified by conference 
and professional society meeting papers when deemed appropriate. 
The NRC staff's response mechanisms for such technical deficien- 
cies include: generic letters, Bulletins, Information Notices, Stand- 
ard Review Plan (NUREG-0800) revisions, docketed Final Safety 
Analysis Report (FSAR) questions, special studies, special (reac- 
tive) inspection, and inspection program revisions. This paper de- 
scribes reactive inspection efforts by Region III in response to po- 
tential technical deficiencies identified in recent air cleaning confer- 
ence papers, including: post-accident effluent sample line deposition 
losses; failure to implement good engineering practices in the 
design, construction, and testing of Nuclear Air Treatment Systems 
(NATS); filter bypass via filter housing drain lines; spinster carbon 
degradation; use of silicone sealants and other temporary patching 
material in NATS; filter housing fire protection deluge system 
problems; lack of charcoal batch traceability; Quality Assurance 
records problems involving equipment, vendor, filter, and personnel 
qualifications; inadequate ANSI/ASME NS510 acceptance criteria 
and tests; and failure to adequately demonstrate control room habit- 
ability per 10 CFR 50, Appendix A, General Design Criterion-19. 
Region III inspections indicate that many of these deficiencies 
appear to be prevalent. Inspection findings and utility responses to 
the findings are discussed. NRC Region III and Headquarters pro- 
grammatic reactions to the identified generic problem areas are also 
discussed. 


53907 (NUREG/CR—2000-Vol.7-No.7) Licensee Event 
Report (LER) compilation for month of July 1988. (Nuclear 
Regulatory Commission, Washington, DC (USA). Office for 
Analysis and Evaluation of Operational Data; Oak Ridge 
National Lab., TN (USA). Nuclear Safety Information 
Center). Aug 1988. Contract AC05-84OR21400. 86p. 
(ORNL/NSIC—200-Vol.7-No.7). NTIS, PC A05/MF AOl 
- GPO. Order Number T1I88016883/JAW. 

This monthly report contains Licensee Event Report (LER) 
operational information that was processed into the LER data file 
of the Nuclear Safety Information Center (NSIC) during the one 
month period identified on the cover of the document. The LERs, 
from which this information is derived, are submitted to the Nucle- 
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ar Regulatory Commission (NRC) by nuclear power plant licensees 
in accordance with federal regulations. Procedures for LER report- 
ing for revisions to those events occurring prior to 1984 are de- 
scribed in NRC Regulatory Guide 1.16 and NUREG-1061, Instruc- 
tions for Preparation of Data Entry Sheets for Licensee Event Re- 
ports. For those events occurring on and after January 1, 1984, 
LERs are being submitted in accordance with the revised rule con- 
tained in Title 10 Part 50.73 of the Code of Federal Regulations (10 
CFR 50.73 -- Licensee Event Report System) which was published 
in the Federal Register (Vol. 48, No. 144) on July 26, 1983. 
NUREG-1022, Licensee Event Report System -- Description of 
Systems and Guidelines for Reporting, provides supporting guid- 
ance and information on the revised LER rule. The LER summa- 
ries in this record are arranged alphabetically by facility name and 
then chronologically by event date for each facility. Component, 
system, keyword, and component vendor indexes follow the sum- 
maries. Vendors are those identified by the utility when the LER 
form is initiated; the keywords for the component, system, and gen- 
eral keyword indexes are assigned by the computer using correla- 
tion tables from the Sequence Coding and Search System. 


53908 (NUREG/CR—4747-Vol.2) An aging failure 
survey of light water reactor safety systems and components. 
Meale, B.M.; Satterwhite, D.G. (Nuclear Regulatory Com- 
mission, Washington, DC (USA); EG and G Idaho, Inc., 
Idaho Falls (USA)). Jul 1988. Contract AC07-761D01570. 
309p. (EGG—2473-Vol.2). NTIS, PC A13/MF A01 - GPO. 
Order Number T188017203/JAW. 

This report describes the methods, analyses, results, and con- 
clusions of two different aging studies. The first study consists of a 
survey of light water reactor component failures associated with 15 
selected safety and support systems. Analysts used computerized 
sorting techniques to classify component failures into generic failure 
categories. The second study consists of careful examination of 
component failure records to identify and categorize the reported 
cause of component failures. The systems evaluated in the failure- 
cause analysis were the auxiliary feedwater, Class 1E electrical 
power distribution, high-pressure injection, and service water. 
Tables and figures are presented, indicating the systems and the 
components within those systems most affected by aging. Also pro- 
vided are engineering insights drawn from the data. This report is 
the second of two volumes and presents all of the Volume 1 data 
from FY-86 combined with the data gathered in FY-87. 


53909 (NUREG/CR—4993) A standard problem for 
HECTR-MAAP comparison: Incomplete burning. Wong, 
C.C. (Nuclear Regulatory Commission, Washington, DC 
(USA). Div. of Systems Research; Sandia National Labs., 
Albuquerque, NM (USA)). Aug 1988. Contract AC04- 
76DP00789. 115p. (SAND—87-1858). NTIS, PC A06/MF 
A011 - GPO. Order Number T188017185/JAW. 

To assist in the resolution of differences between the NRC 
and IDCOR on the hydrogen combustion issue, a standard problem 
has been defined to compare the results of HECTR and MAAP 
analyses of hydrogen transport and combustion in a nuclear reactor 
containment. The first part of this standard problem, which ad- 
dresses incomplete burning of hydrogen in the lower and upper 
compartments, has been completed. In this report, a critical review 
and comparison of the combustion models in HECTR and in 
MAAP will be presented, and HECTR analyses of this standard 
problem and its comparison with MAAP predictions will be dis- 
cussed. Review of these two combustion models shows that 
HECTR and MAAP yield very different pictures of the burning 
process. MAAP calculations, which implicitly employ a 5% hydro- 
gen ignition criterion, yield a burn time on the order of two hours, 
ie., the burning process resembles a standing diffusion flame, rather 
than a flame propagating through a homogeneous mixture. Such 
predictions are not unreasonable for some accidents in ice-condens- 
er plants. However, there are accident scenarios in which high con- 
centrations of steam exist in the lower compartment (e.g., about 
27% as in this standard problem). Ignition occurs at a higher con- 
centration of hydrogen (about 7%). This will produce a propagat- 
ing flame rather than a diffusion flame. Hence MAAP-calculated 
combustion pressures and temperatures appear to be much lower 
than one would expect. HECTR, on the other hand, predicts that 
ignition occurs at hydrogen concentration of 7% and the burning 
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takes only a few seconds. This leads to a sharp, short but higher 
pressure increase. 


53910 (NUREG/CR—5083) Design, construction, and in- 
strumentation of a 1/6-scale reinforced concrete containment 
building. Horschel, D.S. (Nuclear Regulatory Commission, 
Washington, DC (USA). Div. of Engineering; Sandia Na- 
tional Labs., Albuquerque, NM (USA)). Aug 1988. Contract 
AC04-76DP00789. 307p. (SAND—88-0030). NTIS, PC Al4 
- GPO. Order Number T188015956/JAW. 

This report describes the design, construction, and instru- 
mentation of a 1/6-scale reinforced-concrete containment building 
that has been built at Sandia National Laboratories in Albuquerque, 
New Mexico. The model of the Light-Water-Reactor containment 
building was designed and built to the American Society of Me- 
chanical Engineers Code by United Engineers and Constructors, 
Inc. As part of the US NRC's program on containment integrity, 
the model will be tested to failure to determine its response to static 
internal overpressurization at ambient temperatures. The results 
from testing the heavily instrumented containment will be used to 
assess the capability of analytical methods for predicting the per- 
formance of containments when subject to severe accident loads. 
The scaled dimensions of the cylindrical wall and hemispherical 
dome are typical of a full-size containment. Features representative 
of a prototypical containment and included in the heavily rein- 
forced model are equipment hatches, personnel airlocks, several 
small piping penetrations, and a thin steel liner attached to the con- 
crete by headed studs. Over 1,200 channels of instrumentation will 
be used to assess the model's behavior during testing. Several video 
and still camera stations are also used during testing of the contain- 
ment for both data gathering purposes and for support in conduct- 
ing the test. 40 refs., 84 figs., 14 tabs. 


53911 (NUREG/CR—5132) Severe accident insights 
report. Pratt, W.T. (Nuclear Regulatory Commission, Wash- 
ington, DC (USA). Office of Nuclear Regulatory Research; 
Brookhaven National Lab., Upton, NY (USA)). Apr 1988. 
Contract AC02-76CH00016. 33p. (BNL-NUREG—S2143). 
NTIS, PC A03/MF A0Ol - GPO. Order Number 
TI88016891/JAW. 


This report describes the conditions and events that nuclear 
power plant personnel may encounter during the latter stages of a 
severe core damage accident and what the consequences might be 
of actions they may take during these latter stages. The report also 
describes what can be expected of the performance of the key bar- 
riers to fission product release (primarily containment systems), 
what decisions the operating staff may face during the course of a 
severe accident, and what could result from these decisions based 
on our current state of knowledge of severe accident phenomena. 9 
refs. 


53912 (NUREG/CR—5146) Debris dispersal from reac- 
tor cavities during high-pressure melt ejection accident sce- 
narios. Tutu, N.K.; Ginsberg, T.; Finfrock, C.; Klages, J.; 
Schwarz, C.E. (Nuclear Regulatory Commission, Washing- 
ton, DC (USA). Office of Nuclear Regulatory Research; 
Brookhaven National Lab., Upton, NY (USA)). Jul 1988. 
Contract AC02-76CH00016. 7ip. (BNL-NUREG—S52147). 
NTIS, PC A04/MF AOl - GPO. Order Number 
TI1I89000228/JAW. 


This report presents the results of a scoping experimental 
study of the extent of molten debris dispersal from PWR reactor 
cavities under direct containment heating conditions. Simulated 
high-pressure melt ejection experiments were conducted using 1/ 
42nd-scale models of reactor cavities and were designed to employ 
low-temperature melt simulants. Three representative reactor cav- 
ities were selected: Zion, Slurry, and Watts Bar. A scaling analysis 
of the debris dispersal phenomena was carried out and was em- 
ployed to extrapolate the experimental results for debris dispersal 
fraction to ‘accident conditions. The experimental results, along 
with the interpretation based upon the scaling analysis, suggest that 
the three reactor cavities studied here, i.e., Zion, Surry, and Watts 
Bar, would retain little, if any, of the melt ejected into them from 
the reactor vessel following the high-pressure steam blowdown 
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which would follow vessel failure and melt release. 12 refs., 11 
figs., 8 tabs. 


53913 (NUREG/CR—5189) Closeout of IE Bulletin 79- 
26: Boron loss from BWR control blades. Dean, R.S.; Foley, 
W.J.; Hennick, A. (Nuclear Regulatory Commission, Wash- 
ington, DC (USA). Div. of Operational Events Assessment; 
Parameter, Inc., Elm Grove, WI (USA)). Aug 1988. 19p. 
NTIS, PC A03/MF AOl - GPO. Order Number 
TI88017099/JAW. 

Documentation is provided in this report for the closeout of 
IE Bulletin 79-26 on the safety-related subject of boron loss from 
boiling water reactor (BWR) control blades. Closeout is based on 
the implementation of the required actions by licensees for all 25 
General Electric (GE) facilities to which the bulletin was issued for 
action . The bulletin was issued initially on November 20, 1979 and 
in slightly revised form on August 29, 1980. The NRC’s concern 
was the safety impact of a loss of boron poison material from con- 
trol blades on shutdown capability and scram reactivity. The failure 
mode had been identified and investigated by GE. After examina- 
tion of GE’s hot cell test results, calculations, assumptions and con- 
clusions, the NRC required all BWR licensees to take five detailed 
actions, including submittal of written reports. On October 22, 
1985, the NRC granted GE’s request that “advanced longer-life 
control rods” (ALLCRs) be exempt from the requirements of the 
bulletin, except for tracking control rod life. 


53914 (NUREG/CR—5194) RELAP5/MOD2 models 
and correlations. Dimenna, R.A.; Larson, J.R.; Johnson, 
R.W.; Larson, T.K.; Miller, C.S.; Streit, J.E.; Hanson, R.G.; 
Kiser, D.M. (Nuclear Regulatory Commission, Washington, 
DC (USA); EG and G Idaho, Inc., Idaho Falls (USA)). 
Aug 1988. Contract AC07-761D01570. 500p. (EGG—2531). 
NTIS, PC A21/MF AOl - GPO. Order Number 
T188016994/JAW. 

A review of the RELAPS5/MOD2 computer code has been 
performed to assess the basis for the models and correlations com- 
prising the code. The review has included verification of the origi- 
nal data base, including thermodynamic, thermal-hydraulic, and 
geothermal conditions; simplifying assumptions in implementation 
or application; and accuracy of implementation compared to docu- 
mented descriptions of each of the models. An effort has been made 
to provide the reader with an understanding of what is in the code 
and why it is there and to provide enough information that an ana- 
lyst can assess the impact of the correlation or model on the ability 
of the code to represent the physics of a reactor transient. Where 
assessment of the implemented versions of the models or correla- 
tions has been accomplished and published, the assessment results 
have been included. 


53915 (NUREG/CR—5210) Techical findings document 
for generic issue 51: Improving the reliability of open-cycle 
service-water systems. Neitzel, D.A.; Johnson, K.I. (Nuclear 
Regulatory Commission, Washington, DC (USA). Div. of 
Engineering; Pacific Northwest Lab., Richland, WA 
(USA)). Aug 1988. Contract AC06-76RL01830. 6lp. 
(PNL—6623). NTIS, PC A04/MF AOl - GPO. Order 
Number T188017331/JAW. 

This report summarizes information needed to prepare a 
fouling surveillance and control program for a nuclear power plant. 
The safety significance of bivalve and other fouling is reviewed. 
Many safety-related systems are cooled either directly by the open- 
cycle water system or indirectly through intermediate cooling 
loops. Residual heat-removal heat exchangers, containment cooling 
units, diesel-generator coolers, fire-protection systems, and safety- 
related equipment coolers have been fouled by bivalves, sediment, 
or corrosion. The biological characteristics of bivalves enhance 
their ability to foul service-water systems. The design of the serv- 
ice-water system provides areas where sediments can accumulate 
and where bivalves can settle and grow. Surveillance and control 
systems are available to reduce the occurrence of bivalve, sediment, 
and corrosion fouling. No one technique seems to provide the best 
answer. A workable surveillance and control program requires 
using several surveillance and control alternatives. Utility experi- 
ence has shown that continuous low-level chlorination of the serv- 
ice-water system is one of the most effective means of minimizing 
the safety significance of macrofouling. 
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53916 (NUREG/CR—5233) A computer code for fire 
protection and risk analysis of nuclear plants. Singhal, A.K.; 
Habchi, S.D.; Przekwas, A.J. (Nuclear Regulatory Commis- 
sion, Washington, DC (USA). Div. of Engineering; CFD 
Research Corp., Huntsville, AL (USA)). Sep 1988. 69p. 
NTIS, PC AO5/MF AOl - GPO.: Order Number 
T188017329/JAW. 


A fire modeling computer code has been developed with 
sufficient flexibility for accurate representations of geometry, venti- 
lation and other conditions as may be present in cable rooms, con- 
trol rooms, and other enclosures in nuclear power plants. The com- 
puter code is capable of three-dimensional, transient, turbulent flow 
and heat transfer calculations with chemical reaction and radiation. 
The code has a modular structure, specifically designed for fire 
problems. The code employs the latest relevant finite-volume solu- 
tion techniques. The code has been applied to a series of bench- 
mark problems and a recent fire test problem. This has confirmed 
the feasibility of the fire code. Considerable further work is needed 
to enhance the physical models (to improve the realism of predict- 
ed solutions) and to validate and document the final code. Specific 
recommendations are made for Phases II and III of the Project. 


53917 (RISO-M—2721) Method for consequence calcula- 
tions for severe accidents. Release from Forsmark 3 caused 
by total power failure. Nielsen, F. (Risoe National Lab., 
Roskilde (Denmark)). Jul 1988. 68p. (In Danish). NTIS (US 
Sales Only), PC A04/MF AOl. Order Number 
DE88754756/JAW. 


This report was commissioned by the Swedish State Power 
Board. The report contains a calculation of radiation doses in the 
surroundings caused by a theoretical core meltdown accident at 
Forsmark reactor No 3. The accident sequence chosen for the cal- 
culating was a release caused by total power failure. The calcula- 
tions were made by means of the PLUCON4 code. Meteorological 
data for two years from the Forsmark meteorological tower were 
analysed to find representative weather situations. As typical 
weather, Pasquill D was chosen with a wind speed of 5 m/s, and as 
extreme weather, Pasquill F with a wind speed of 2 m/s. 23 tabs., 
37 ilis., 20 refs. 


53918 (RISO-M—2723) Accident and emergency man- 
agement. The Nordic programme. Andersen, V.; Moellen- 
bach, K.; Heinonen, R.; Jakobsson, S.; Kukko, T.; Berg, 
Oe.; Larsen, J.S.; Westgaard, T.; Magnusson, B.; Andersson, 
H. (Risoe National Lab., Roskilde (Denmark)). Jun 1988. 
16p. NTIS (US Sales Only), PC A03/MF A0Ol. Order 
Number DE88754757/JAW. 


There is an increasing potential for severe accidents as the 
industrial development tends towards large, centralised production 
units. In several industries this has led to the formation of large or- 
ganisations which are prepared for accidents fighting and for emer- 
gency management. The functioning of these organisations critical- 
ly depends upon efficient decision making and exchange of informa- 
tion. This project is aimed at securing and possibly improving the 
functionality and efficiency of the accident and emergency manage- 
ment by verifying, demonstrating, and validating the possible use of 
advanced information technology in the organisations mentioned 
above. With the nuclear industry in focus the project consists of 
five main activities: 1) The study and detailed analysis of accident 
and emergency scenarios based on records from incidents and rills 
in nuclear installations. 2) Development of a conceptual understand- 
ing of accident and emergency management with emphasis on dis- 
tributed decision making, information flow, and control structure 
sthat are involved. 3) Development of a general experimental meth- 
odology for evaluating the effects of different kinds of decision aids 
and forms of organisation for emergency management systems with 
distributed decision making. 4) Development and test of a proto- 
type system for a limited part of an accident and emergency organi- 
sation to demonstrate the potential use of computer and communi- 
cation systems, data-base and knowledge base technology, and ap- 
plications of expert systems and methods used in artificial intelli- 
gence. 5) Production of guidelines for the introduction of advanced 
information technology in the organisations based on evaluation 
and validation of the prototype system. 
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53919 (RISO-M—2728) Advanced information technolo- 
gy. Information technology for accident and emergency man- 
agement. Andersen, V. (Risoe National Lab., Roskilde 
(Denmark)). Jun 1988. 20p. NTIS (US Sales Only), PC 
A03/MF AO1 - Risoe Library, DK-4000 Roskilde. Order 
Number DE88754758/JAW. 

The potential risk of critical situations at hazardous industrial 
plants has drawn increased attention to emergency organisations. 
The emphasis on these organisations is to minimise the environmen- 
tal effects of serious, although unlikely, disturbances in operation. 
Experience gained from previous incidents and emergency drills 
has revealed the complexity that must be faced in making these or- 
ganisations work properly. Modern information technology may be 
used in order to develop more reliable preparedness systems. These 
problems are being treated in a joint Nordic project, NKA/INF, 
with participating research institutes from Denmark, Finland, 
Norway, and Sweden. The project started in 1985 and is expected 
to be finished in 1989. This report gives an overview of the project 
and a short description of the conceptual ideas behind the project. 


53920 (SAND—88-0528C) Detailed, mechanistic analysis 
of core debris melt progression behavior in LWR’s. Dosanjh, 
S.S.; Camp, W.J. (Sandia National Labs., Albuquerque, NM 
(USA)). Aug 1988. Contract AC04-76DP00789. Ilp. 
(CONF-881014—3). NTIS, PC A03/MF A011; 1; GPO Dep. 
Order Number DE88014521/JAW. 

From International conference on thermal reactor safety; 
Avignon, France (2 Oct 1988). 

The MELPROG code is comprised of several explicitly 
linked modules that analyze different aspects of an accident. Water 
and vapor flows in the vessel are calculated in the FLUIDS 
module; this module also tracks the motion of solid and molten 
corium that forms when vessel structures melt or fail mechanically. 
At the beginning of an accident, the CORE module calculates heat 
transfer, oxidation, clad melting, dissolution and candling in the re- 
actor core. If the fuel rods fragment, happened at Three-Mile 
Island, core melt progression is analyzed in the DEBRIS module; 
this module also treats debris beds that can form in the lower 
plenum during an accident. Detailed heat transfer and structural 
mechanics calculations are performed in the STRUCTURES 
module for the vessel walls, various support plates, the core baffle, 
the core barrel, core support columns and various support plates, 
the core baffle, the core barrel, core support columns and other 
structures in the vessel. Three-dimensional, dynamic view factors 
are calculated in the RADIATION module that provides boundary 
conditions for the CORE, DEBRIS and STRUCTURES modules. 
Additional MELPROG modules are being developed to analyze 
fuel-coolant interactions, fission product release and the ejection of 
debris from the reactor vessel into the containment building. This 
paper describes the MELPROG models that are operational during 
the late core melt progression phase of severe accidents. Brief de- 
scriptions of the FLUIDS, DEBRIS, STRUCTURES and RADI- 
ATION modules are provided in the following sections. Results 
from a demonstration calculation using a stand-alone version of the 
DEBRIS module are presented. 


53921 (SAND—88-1403C) Analysis of the late core melt 
progression phase of severe reactor accidents using the MEL- 
PROG [MELt PROGression] code. Dosanjh, S.S. (Sandia 
National Labs., Albuquerque, NM (USA)). Jun 1988. Con- 
tract AC04-76DP00789. 22p. (CONF-881011—10). NTIS, 
PC A03/MF AOl; 1; GPO Dep. Order Number 
DE88012336/JAW. 

From Joint meeting of the European Nuclear Society and 
the American Nuclear Society; Washington, DC, USA (30 Oct 
1988). 

The two-dimensional (r-z) MELt PROGression (MEL- 
PROG) computer code is being developed to analyze severe light 
water reactor accidents from accident initiation through vessel fail- 
ure. The MELPROG code is comprised of several explicitly linked 
modules that analyze different aspects of an accident. This paper 
describes the MELPROG models that are used to study the lgte 
core melt progression phase of severe accidents. Particular atten- 
tion is given to the DEBRIS module that analyzes melt progression 
in particle beds that can form in the reactor core and the lower 
plenum during accidents like Three-Mile Island. Other modules in 
the MELPROG code are briefly described and results from a 
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sample calculation are presented to demonstrate the capabilities of 
the code. 


53922 (SAND—38-1445C) The role of NUREG-1150 in 
accident management. Camp, A.L.; Cramond, W.R.; Sype, 
T.T. (Sandia National Labs., Albuquerque, NM (USA)). 
1988. Contract AC04-76DP00789. 5p. (CONF-881011—1). 
NTIS, PC A02/MF AOl1; 1; GPO Dep. Order Number 
DE88011203/JAW. 

From Joint meeting of the European Nuclear Society and 
the American Nuclear Society; Washington, DC, USA (30 Oct 
1988). 

NUREG-1150 is being prepared by the NRC and its con- 
tractors to estimate the risk from five commercial light water reac- 
tors: Surry, Sequoyah, Peach Bottom, Grand Gulf, and Zion. Level 
3 probabilistic risk assessments (PRAs) are being prepared for each 
of these plants. These PRAs provide a framework for evaluating 
accident management alternatives from a risk standpoint. This 
paper describes the accident management benefits that NUREG- 
1150 is providing. 


53923 (SAND—88-1495C) CONTAIN calculations of 
direct containment heating in the Surry plant. Williams, 
D.C.; Louie, D.L.Y. (Sandia National Labs., Albuquerque, 
NM (USA)). 1988. Contract AC04-76DP00789. 6p. (CONF- 
881011—5). NTIS, PC A02/MF A0Ol1; 1; GPO Dep. Order 
Number DE88011482/JAW. 

From Joint meeting of the European Nuclear Society and 
the American Nuclear Society; Washington, DC, USA (30 Oct 
1988). 

The draft NUREG-1150 risk analysis performed for the 
Surry plant identified direct containment heating (DCH) as a poten- 
tially dominant contributor to the total public risk associated with 
this plant. At that time, however, detailed mechanistic calculations 
of DCH loads were unavailable. Subsequently, a series of analyses 
of DCH scenarios using the CONTAIN-DCH code was performed 
in order to put the treatment of DCH on a firmer basis in the final 
draft of NUREG-1150. The present paper describes some of the re- 
sults obtained for the Surry plant. A developmental model for 
DCH has been incorporated into CONTAIN code. This model in- 
cludes mechanistic treatments of reasonably well-understood phe- 
nomena (e.g., heat and mass transfer), together with a parametric 
treatment of poorly understood phenomena for which mechanistic 
models are unavailable (e.g., debris de-entrainment from the gas 
stream due to debris-structure interactions). The DCH model was 
described in an earlier report, but the present version incorporates a 
number of advances, including treatment of the chemical equilibria 
involved in the iron-steam reaction. 


53924 (SAND—88-1515C) BWR reactor building envi- 
ronments after containment failure. Dingman, S.E.; Payne, 
A.C. Jr. (Sandia National Labs., Albuquerque, NM (USA)). 
1988. Contract AC04-76DP00789. 17p. (CONF-881011—4). 
NTIS, PC A03/MF AOl; 1; GPO Dep. Order Number 
DE88011683/JAW. 

From Joint meeting of the European Nuclear Society and 
the American Nuclear Society; Washington, DC, USA (30 Oct 
1988). 

In this paper, the results of calculations performed for the 
LaSalle Unit II Level 3 Probabilistic Risk Analysis (PRA) under 
the Phenomenology and Risk Uncertainty Evaluation Program 
(PRUEP) are discussed. For accident sequences at LaSalle in 
which containment heat removal has failed but core cooling is 
working, the primary containment would pressurize until it is either 
vented at 5.17 bar (60 psig) or fails at around 14.5 bar (195 psig). In 
either case, severe steam environments would be created in the re- 
actor building, posing a threat to the various safety and non-safety 
systems used for core cooling. To evaluate the survivability of the 
equipment, a detailed reactor building model was constructed for 
use in the MELCOR code and calculations were performed for 
various containment venting and failure scenarios. The results of 
these calculations ‘were used to quantify the probability of equip- 
ment failure, using the results of the NUREG-1150 expert review 
group that evaluated the probability of equipment survival for vari- 
ous harsh environments. 
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53925-- (SAND—88-1798C) An aerosol model for particle 
growth by vapor condensation. Gelbard, F. (Sandia National 
Labs., Albuquerque, NM (USA)). 1988. Contract AC04- 
76DP00789. 10p. (CONF-881014—2). NTIS, PC A02/MF 
A01; 1; GPO Dep. Order Number DE88013320/JAW. 

From International conference on thermal reactor safety; 
Avignon, France (2 Oct 1988). 

A new _ {open<quotes}moving-sectional{close—quotes} 
method is presented to solve the dynamics of multicomponent aero- 
sol particle growth by vapor condensation in a closed system. The 
method controls numerical diffusion and stiffness by adapting the 
method of characteristics to a sectional representation of the aero- 
sol. Four cases are presented to demonstrate the importance of the 
solute, Kelvin, and latent heat effects. 


53926 (TPR-NS—29-No.3) Nuclear Safety: Volume 29, 
No. 3: Technical progress review. Silver, E.G. (ed.). (Oak 
Ridge National Lab., TN (USA)). Jul 1988. 156p. I. Order 
Number T188008738/JAW. 

Nuclear Safety is a review journal that covers significant de- 
velopment in the field of nuclear safety. Its scope included the anal- 
ysis and control of hazards associated with nuclear energy, oper- 
ations involving fissionable materials and the products of nuclear 
fission and their effects on the environment. Primary emphasis is on 
safety in reactor design, construction, and operation; however, the 
safety aspects of the entire fuel cycle, including fuel fabrication, 
spent-fuel processing, nuclear waste disposal, handling of radioiso- 
topes, and environmental effects of these operations, are also treat- 
ed. Individual papers have been cataloged separately. 


53927 (WHC-SA—0087) The decommissioning of eight 
graphite-moderated reactors. Daugherty, H.F.; Miller, C.E. 
Jr. (Westinghouse Hanford Co., Richland, WA (USA)). 
Mar 1988. Contract AC06-87RL10930. 32p. (CONF- 
881008—1). NTIS, PC A03/MF A01; 1; GPO Dep. Order 
Number DE88013672/JAW. 

From IMechE international conference on decommissioning 
of major radioactive facilities; London, UK (11 Oct 1988). 

The approximately 1,450 km? Hanford Site in southeastern 
Washington State was commissioned for the production of special 
nuclear material in 1943. Eight graphite-moderated, water-cooled 
reactors were constructed in five self-supporting complexes be- 
tween 1943 and 1955. These reactors and their ancillary structures 
have been declared surplus and are in the process of being decom- 
missioned by the U.S. Department of Energy (DOE) and its oper- 
ations contractor, the Westinghouse Hanford Company. This paper 
describes the eight reactors to be decommissioned and discusses de- 
commissioning alternatives, cost and schedules, estimated radiation 
exposure, and the experience leading up to this project. 6 figs., 2 
tabs. 


53928 (YJT—87-16) Safety analysis of disposal of decom- 
missioning wastes from Olkiluoto. Vieno, T.; Nordman, H.; 
Rasilainen, K.; Suolanen, V. (Valtion Teknillinen Tutkimus- 
keskus, Otaniemi (Finland). Ydinvoimatekniikan Lab.). (Voi- 
mayhtioeiden Ydinjaetetoimikunta, Helsinki (Finland)). Dec 
1987. 120p. (In Finnish). NTIS (US Sales Only), PC A06/ 
MF AO1. Order Number DE88754519/JAW. 

The disposal plans for decommissioning wastes from the Ol- 
kiluoto nuclear power plant (2x710 MWe BWR) are based on co- 
location of the necessary repository caverns with the repository to 
be constructed for low and medium level operational reactor waste. 
The repository will be excavated at a depth of about 50-90 meters 
in the bedrock at the power plant site. The planned cavern for acti- 
vated metal waste consists of a pile of concrete waste containers 
surrounded by thick concrete walls and a layer of low permeable 
buffer material. The analysis includes also safety evaluation of an 
alternative disposal concept for activated metal waste: a deep bed- 
rock repository assumed to be co-located with a planned repository 
for spent nuclear fuel. The obtained results of the analysis show 
clear safety margins. In the realistic scenario for intermediate depth 
(ca. 75 m) disposal the maximum annual dose rate is 3.10/sup -12/ 
Sv/a via the local sea pathways, 8.10/sup -9/ Sv/a via the lake 
pathways and 2.10/sup -5/ Sv/a via a well bored in the vicinity of 
the repository. In the basic scenario the corresponding dose rates 
are 4.10/sup -10/ Sv/a (sea), 5.10/sup -7/ Sv/a (lake) and 4.10/sup 
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-5/ Sv/a (well). For disposal of low level decommissioning wastes 
two alternatives have been compared: concrete silos and rock silos, 
both at a d epth of about 60-90 meters in the bedrock at the power 
plant site. The consequent doses are rather low in both cases. Final 
optimization of the engineered barriers necessitates more precisive 
data about the activity contents of the — to be disposed of the 
these silos. 


53929 Testing of main steam safeties while generating 
power. Murtland, D.P.; Creech, J.D. (Furmanite America, 
Virginia Beach, VA (USA)). Transactions of the American 
Nuclear Society; 56: 4-5(1988). (CONF-880422—). 
From Topical meeting on engineering for nuclear plant op- 
eration and maintenance; Myrtle Beach, SC, USA (17 Apr 1988). 
Pressurized water reactor (PWR) maintenance departments 
normally test main steam safety valves before each major shut- 
down. Until recently, this was typically accomplished after power 
generation had ceased with the reactor still critical. The testing was 
considered a critical path evolution since the shutdown of the reac- 
tor and the beginning of the outage were dependent on the comple- 
tion of the main steam safety valve testing. Recently, for the first 
time in US history, main steam s< ‘ety valves were tested while the 
plant was still generating power. This was accomplished with 
Furmanite’s patented Trevitest system. The setting of main steam 
safety valves has been taken out of the critical path and is valued 
by PWR owners as a new, significant method of reducing critical 
path times by 24 to 36 h. 


53930 Alto Lazio nuclear power plant ALARA design 
review. Chiappori, A.; Praitano, S.; Rizzo, F.L. Transactions 
of the American Nuclear Society; 56: 6(1988). (CONF- 
880422—). 

From Topical meeting on engineering for nuclear plant op- 
eration and maintenance; Myrtle Beach, SC, USA (17 Apr 1988). 

This paper provides a description of the integrated review 
performed of the Alto Lazio nuclear power plant design relative to 
as-low-as-reasonably-achievable (ALARA) radiation exposure 
levels. The review has assured that the Alto Lazio plant incorpo- 
rates most of the ALARA state-of-the-art design and construction 
features. A careful ALARA program for the operation, mainte- 
nance, and finally, decommissioning of the plant will be needed to 
meet the criterion that exposures of station personnel will be as low 
as is reasonably achievable. 


53931 Modification dose assessment program at Duke 
Power Company. Vanpelt, H.E. Transactions of the American 
Nuclear Society; 56: 7(1988). (CONF-880422—). 

From Topical meeting on engineering for nuclear plant op- 
eration and maintenance; Myrtle Beach, SC, USA (17 Apr 1988). 

Duke Power Company has developed a program of dose as- 
sessment for modifications to nuclear facilities incorporating design, 
construction, and nuclear operations concerns to minimize both the 
dose from implementing plant modifications and the long-term dose 
from operations after modifications have been installed. The pro- 
gram emphasizes early awareness of radiological implications of 
proposed changes/additions and the communication of these con- 
cerns to all groups involved. This allows unified planning to 
achieve as-low-as-reasonably-achievable (ALARA) dose levels 
throughout all phases of design, implementation, and operation. 
Typically, ALARA emphasis in design is directed toward reducing 
operation and maintenance doses. This is the result of working in a 
plant under construction mode for many years. The dose assess- 
ment program adds emphasis to implementation exposure as an im- 
portant part of total ALARA design. 


53932 Robotic filter handling at McGuire nuclear station. 
Hilley, J.R. Jr.; Twiggs, J.G. Transactions of the American 
Nuclear Society; 56: 7-9(1988). (CONF-880422—). 

From Topical meeting on engineering for nuclear plant op- 
eration and maintenance; Myrtle Beach, SC, USA (17 Apr 1988). 

The application of a robotics system for the packaging of ra- 
dioactive spent filters was justified on the basis of radiation dose 
savings, i.e. ALARA considerations, and the benefits associated 
with defining additional applications of this technology once experi- 
enced is gained. This particular gantry-mounted manipulator system 
was chosen for its ease of relocation and potential use in other haz- 









22 NUCLEAR REACTOR TECHNOLOGY 
2209 Reactor Safety 


ardous areas at the McGuire nuclear station. The initial investment 
is estimated to be recovered in 6 to 7 yr. The robotic system is on 
site at McGuire, with installation and bunker modifications current- 
ly scheduled for completion in 1988. Personnel training on the 
system will start shortly thereafter. 


53933 ALARA input into the design of modifications at 
Philadelphia Electric Company. Robb, J.T.; Mallon, J. 
(Philadelphia Electric Co., PA (USA)). Transactions of the 
American Nuclear Society; 56: 9-10(1988). (CONF-880422—). 

From Topical meeting on engineering for nuclear plant op- 
eration and maintenance; Myrtle Beach, SC, USA (17 Apr 1988). 

The engineering and research department of Philadelphia 
Electric Company (PECo) has recently instituted changes in the 
design process for major plant modifications at the company’s nu- 
clear units. These changes support the design engineer and allow 
for greater input of as-low-as-reasonably-achievable (ALARA) con- 
siderations in the design of modifications. At PECo the input of 
ALARA considerations in the design of modifications has always 
been a part of design practices as provided in engineering proce- 
dures. The need to establish a more formal framework for the input 
of ALARA criteria into the design of modifications was identified 
by the Institute of Nuclear Power Operations (INPO). In order to 
address the INPO concerns and in keeping with PECo’s strong 
commitment to maintaining ALARA plant personnel radiation ex- 
posures, the engineering and research department has formalized a 
procedure to allow for an ALARA review of major plant modifica- 
tions. A formal framework for the input of ALARA criteria aids 
the design engineer by clearly identifying systems or areas that gen- 
erally represent the greatest ALARA concern. 


53934 ALARA review for peach bottom unit 3 pipe re- 
placement modification. Giangiulio, A.; Mann, B. Transac- 
tions of the American Nuclear Society; 56: 10-11(1988). 
(CONF-880422—). 

From Topical meeting on engineering for nuclear plant op- 
eration and maintenance; Myrtle Beach, SC, USA (17 Apr 1988). 

This paper describes an as-low-as-reasonably-achievable 
(ALARA) program developed by the Philadelphia Electric Compa- 
ny (PECo) for a major plant modification: replacement of the recir- 
culation, residual heat removal, and reactor water cleanup system 
piping at Peach Bottom Unit 3. Improved materials and improve- 
ments in piping system design are expected to result in long-term 
dose benefits to plant operations and maintenance personnel. Plant 
modifications of this scope, however, require special attention to 
control personnel dose, since construction activities for implement- 
ing the modifications require on the order of 100,000 person-hours 
in plant radiation fields. The average collective dose reported by 
boiling water reactor owners who have performed major piping 
system replacement is ~ 1700 person-rem, even though significant 
attention has been given to dose reduction. Normal plant ALARA 
procedures are generally not sufficient to achieve the 2000 person- 
rem personnel dose criterion established by the US Nuclear Regula- 
tory Commission for a major modification of this kind. 


53935 Spent fuel cask handling at an operating nuclear 
power plant. Pal, A.C. (New York Power Authority, White 
Plains (USA)). Transactions of the American Nuclear Society; 
56: 11-14(1988). (CONF-880422—). 

From Topical meeting on engineering for nuclear plant op- 
eration and maintenance; Myrtle Beach, SC, USA (17 Apr 1988). 

The importance of spent fuel handling at operating nuclear 
power plants cannot be overstated. Because of its highly radioac- 
tive nature, however, spent fuel must be handled in thick, lead-lined 
containers or casks. Thus, all casks for spent fuel handling are 
heavy loads by the US Nuclear Regulatory Commission's defini- 
tion, and any load-drop must be evaluated for its potential to 
damage safety-related equipment. Nuclear Regulatory Guide 
NUREG-0612 prescribes the regulatory requirements of alternative 
heavy-load-handling methodologies such as (a) by providing cranes 
that meet the requirements of NUREG-0554, which shall be called 
the soft path, or (b) by providing protective devices at all postulat- 
ed load-drop areas to prevent any damage to safety-related equip- 
ment, which shall be called the hard path. The work reported in 
this paper relates to cask handling at New York Power Authority's 
James A. FitzPatrick (JAF) plant. 
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53936 Plant equipment qualification - where are we 
headed, Shields, W.M.; Reynolds, N.S.; Philips, M.H. Jr. 
Transactions of the American Nuclear Society; 56: 28(1988). 
(CONF-880422—). 

From Topical meeting on engineering for nuclear plant op- 
eration and maintenance; Myrtle Beach, SC, USA (17 Apr 1988). 

Qualification of nuclear power plant safety equipment for ac- 
cident conditions continues to be a major regulatory program and a 
subject of substantial concern for power plant licensees. While en- 
vironmental electrical equipment qualification (EQ) has tended to 
gather the most attention in recent years, seismic qualification is 
now an issue on the ascent, particularly for older plants. Develop- 
ments in three areas of current interest are reviewed in this paper: 
(1) inspection and enforcement trends in the EQ program, (2) ex- 
tension of leak-before-break (LBB) technology to EQ, and (3) seis- 


mic reverification of operating plants [unresolved safety issue (USI) 
A-46]. 


53937 Changing nature of equipment and parts qualifica- 
tion. Bucci, R.M. Transactions of the American Nuclear Soci- 
ety; 56: 29(1988). (CONF-880422—). 

From Topical meeting on engineering for nuclear plant op- 
eration and maintenance; Myrtle Beach, SC, USA (17 Apr 1988). 

Ideally, the original supplier of a piece of nuclear safety-re- 
lated equipment has performed a qualification program and will 
continue to support that equipment throughout the lifetime of the 
nuclear power plants in which in equipment is installed. The 
supplier’s nuclear quality assurance program will be maintained and 
he will continue to offer all necessary replacement parts. These 
parts will be identical to the original parts, certified to the original 
purchase order requirements, and the parts will be offered at com- 
petitive prices. Due to the changing nature of the nuclear plant 
equipment market, however, one or more of those ideal features are 
frequently unavailable when safety-related replacement equipment 
or parts are required. Thus, the process of equipment and parts 
qualification has had to adjust in order to ensure obtaining qualified 
replacements when needed. This paper presents some new direc- 
tions taken in the qualification of replacement equipment and parts 
to meet changes in the marketplace. 


53938 Utility research brightens the future of equipment 
qualification. Sliter, G.E. Transactions of the American Nu- 
clear Society; 56: 30-31(1988). (CONF-880422—). 

From Topical meeting on engineering for nuclear plant op- 
eration and maintenance; Myrtle Beach, SC, USA (17 Apr 1988). 

Now that the US Nuclear Regulatory Commission’s (NRC’s) 
deadline for documenting equipment qualification (EQ) has been 
met and the programs of most operating nuclear plants have been 
audited by the regulator, it is important that owners continue to 
protect their investment in qualified equipment by maximizing its 
trouble-free operation and useful life. This paper discusses activities 
that utilities can perform and research products of the utility-spon- 
sored Electric Power Research Institute (EPRI) that will help to 
reduce operating costs and enhance equipment and plant life. The 
paper discusses: life enhancement of equipment and parts, mainte- 
nance of EQ, monitoring, parts replacement, and training. 


53939 Use of similarity analysis to supplement early 
qualification work. Salas, P. Transactions of the American 
Nuclear Society; 56: 31(1988). (CONF-880422—). 

From Topical meeting on engineering for nuclear plant op- 
eration and maintenance; Myrtle Beach, SC, USA (17 Apr 1988). 

From 1985 through 1987, the US Nuclear Regulatory Com- 
mission (NRC) and the nuclear industry have questioned the techni- 
cal adequacy of environmental qualification work performed during 
the early 1980s to satisfy the requirements of IE Bulletin 79-01B 
and the subsequent 10CFR50.49. A major technical challenge has 
been that some subcomponents within the equipment items that 
were qualified have not been properly accounted for and analyzed. 
An alternative to resolve this issue is to permit the use of similarity 
analyses to analyze the behavior of the materials in question for all 
environmental ‘conditions (e.g., radiation, aging, temperature, and 
pressure). The NRC and industry need to work closely in the 
future to develop acceptance criteria for similarity based on reason- 
able assurance of qualification for generic materials. The Nuclear 
Utility Group on Equipment Qualification has been working to this 
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end. Without such an agreement, the nuclear industry may have to 
spend valuable resources to requalify or to replace equipment that 
could be qualified through sound similarity analyses, resources that 
could be utilized to improve safety in other areas of the plant. 


53940 Use of material properties of define the end of 
qualified life. Holzman, P.M. Transactions of the American 
Nuclear Society; 56: 31-32(1988). (CONF-880422—). 

From Topical meeting on engineering for nuclear en op- 
eration and maintenance; Myrtle Beach, SC, USA (17 Apr 1988). 

In order to meet the requirements of 10CFR50.49 [the equip- 
ment qualification (EQ) rule], related industry standards, and US 
Nuclear Regulatory Commission guidance documents, equipment 
qualified life values are typically determined using the Arrhenius 
thermal degradation model. The resulting qualified life values, al- 
though recognized as rough approximations, continue to be used as 
the basis for equipment refurbishment or replacement. An alterna- 
tive approach to determining the end of qualified life (EOQL) di- 
rectly compares the degradation experienced during accelerated 
aging with data from normally aged equipment. 


53941 Harsh-environment motor renovation - the only al- 
ternative in an emergency. Hendricks, J.R.; Farwell, C.R. Jr. 
Transactions of the American Nuclear Society; 56: 33- 
34(1988). (CONF-880422—). 

From Topical meeting on engineering for nuclear plant op- 
eration and maintenance; Myrtle Beach, SC, USA (17 Apr 1988). 

It is difficult for utilities to obtain identical replacements for 
safety-related motors in an emergency because of the limited 
number of renovation facilities and the utilities’ understanding of 
the renovation process. This paper addresses the renovation of 
motors installed in harsh environments. It also applies to mild-envi- 
ronment safety-related materials, wherein improperly related elec- 
trical materials could affect seismic qualification and catastrophic 
failures while operating at the motor’s temperature extreme. The 
purpose of this paper is to provide utilities with insight into today’s 
renovation process and its complexity when dealing with issues 


such as regulatory guides 10CFR50.49, 10CFR50 Appendix B, and 
10CFR21. 


53942 Dedication file preparation for commercial-grade 
electric components. Hendricks, J.R.; Farwell, C.R. Jr. 
Transactions of the American Nuclear Society; 56: 36- 
37(1988). (CONF-880422—). 

From Topical meeting on engineering for nuclear plant op- 
eration and maintenance; Myrtle Beach, SC, USA (17 Apr 1988). 

Dedication is the process of making a commercial- -grade item 
into a basic component that can be installed in safety systems. This 
process ensures that the commercially manufactured items are of 
the same or equivalent form, fit, function, and materials as the 
originally provided safety item. This process must ensure that the 
original utility’s equipment qualification program is maintained per 
licensing commitments to 10CFRS50.49 and general design criterion 
No. 4. Today, utilities recognize the need for establishing a dedica- 
tion program to provide the flexibility in obtaining replacement 
items directly from the original manufacturers. This need has arisen 
because (a) most system houses, large manufacturers, and compo- 
nent manufacturers will sell their products only through distribu- 
tors as straight commercial-grade items or only service former cli- 
ents, and (b) lack of competition for specific safety-related items has 
resulted in excessive hardware cost and very long delivery sched- 
ules, which could affect plant availability. The vehicle for utilities 
to obtain safety-related items is to establish and manage a compre- 
hensive dedication program for their own use or provide the direc- 
tion for a nuclear supplier to follow. This paper provides both utili- 
ties and nuclear suppliers insight into the complexities of a dedica- 
tion program. This insight is provided from our experience as a 
utilities agent and as a third-party nuclear supplier. 


53943 Reestablishing the engineering/quality-assurance 
interface for operations and maintenance. Jones, G.B.; 
Reedy, R.F. Transactions of the American Nuclear Society; 
56: 37-38(1988). (CONF-880422—). 

From Topical meeting on engineering for nuclear plant op- 
eration and maintenance; Myrtle Beach, SC, USA (17 Apr 1988). 

People involved in the construction of nuclear power plants 
over the past several years know there has been a weakening of the 
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role of the engineer during construction. There have been too 
many instances when the role of the quality assurance (QA) organi- 
zation has been expanded to the point where QA groups are 
making many of the engineering decisions. This extremely bad 
practice cannot be allowed to carry over into the operation and 
maintenance phase of nuclear power plants. The US Nuclear Regu- 
latory Commission (NRC) will be closely scrutinizing the oper- 
ations and maintenance of these plants, and management will be re- 
quired to show the regulators a strong program that will ensure the 
continued operation of the power plant involved. This paper dis- 
cusses the role of management and the support that must be given 
this role by both the engineering and the QA organizations. 


53944 Role of owner groups in generic issue resolution. 
Langley, J.R.; Evans, R.W. (Gulf States Utility, Baton 
Rouge, LA (USA)). Transactions of the American Nuclear 
Society; 56: 40-41(1988). (CONF-880422—). 

From Topical meeting on engineering for nuclear plant op- 
eration and maintenance; Myrtle Beach, SC, USA (17 Apr 1988). 

A utility owner’s group provides a uniquely focused organi- 
zational structure for achieving resolution of regulatory issues. This 
paper discusses the benefits to utilities inherent in working through 
an owner's group to resolve an issue in the context of the experi- 
ence of the Mark-III containment hydrogen control owners’ group 
(HCOG). The HCOG program has reaffirmed the advantages of 
utilities working together to resolve generic issues. The HCOG has 
completed a focused technical program of research and analysis. 
The HCOG program has served to substantially reduce costs for 
each member utility through joint sponsorship of generic work. 
The HCOG has provided a unique forum for information exchange 
among the member utilities. The HCOG has also helped to assure a 
common licensing approach among member utilities in order to 
minimize disparities in methodology and application of information 
developed generically. Finally, the HCOG has served as a mecha- 
nism for involving international utilities in the response to a generic 
technical issue. 


53945 Role of owner groups in the nuclear industry. 
Triggiani, J.A. Jr.; Goering, G.T. Transactions of the Ameri- 
can Nuclear Society; 56: 41-42(1988). (CONF-880422—). 

From Topical meeting on engineering for nuclear plant op- 
eration and maintenance; Myrtle Beach, SC, USA (17 Apr 1988). 

The Westinghouse owner’s group (WOG) was chartered in 
1980 to respond to US Nuclear Regulatory Commission (NRC) re- 
quests related to the Three Mile Island accident. Specifically, the 
WOG addressed safety issues identified in NUREG-0737 as they re- 
lated to a Westinghouse-designed pressurized water reactor (PWR) 
plant. These issues were the prime focus of the WOG during its 
early existence. The primary objective of the WOG has remained 
the same since inception: to achieve mutual benefit, both technical 
and financial, through joint engineering, licensing, and plant oper- 
ation enhancement programs. The future direction of the WOG lies 
in the continued utilization of the full potential of the organization 
in sharing technical expertise, experience, and program cost on 
plant issues. The overall financial savings and benefit to each utility 
member for the diverse programs is substantial. The WOG provides 
its members with a forum for technical knowledge and direction to 
(1) respond to regulatory issues; (2) solve plant operating problems; 
(3) enhance plant performance; (4) develop technical expertise; and 
(5) address strategic licensing issues. 


53946 Role of the snubber utility group. Whitt, M.S.; 
Lindsey, S.F.; Tagliamonte, M. Transactions of the American 
Nuclear Society; 56: 42-43(1988). (CONF-880422—). 

From Topical meeting on engineering for nuclear plant op- 
eration and maintenance; Myrtle Beach, SC, USA (17 Apr 1988). 

Snubbers, which serve as dynamic restraints for seismic and 
other dynamic loadings, have been the source of numerous prob- 
lems over the last 10 yr. For most of this period, the utilities have 
had to cope with these problems individually. In December 1984, a 
small group of representatives from 18 utilities met to discuss snub- 
ber-related problems of common concern. This meeting sowed the 
seeds for what has grown into the snubber utility group (SNUG), 
which today has membership from more than 40 US and foreign 
utilities. Since its formation in 1984-85, SNUG has become a major 
force for promoting a more rational approach to snubber problems. 
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While the purpose of the group is the sharing of technical informa- 
tion on snubbers, the group membership is moving to assume a 
more active role in the many issues affecting snubbers. 


53947 Risk-based evaluation tool for safety-related main- 
tenance involving scaffolding. Stevens, C.; Azizi, M.; Mass- 
man, M. Transactions of the American Nuclear Society; 56: 
60-62(1988). (CONF-880422—). 

From Topical meeting on engineering for nuclear plant op- 
eration and maintenance; Myrtle Beach, SC, USA (17 Apr 1988). 

The US Nuclear Regulatory Commission (NRC) has ex- 
pressed a general concern that transient materials in and around 
safety systems at nuclear power plants represent a seismic safety 
hazard to the plant, in particular, the uncontrolled use of scaffold- 
ing during maintenance activities. Currently, most plants perform a 
seismic safety analysis for all uses of scaffolding near safety-related 
equipment to determine appropriate tie-down locations, scaffolding 
reinforcements, etc. This is both time-consuming and, for the mest 
part, unnecessary. A workable engineering solution based on risk 
analysis techniques has been developed and is being used at the 
Palo Verde nuclear generating station (PVNGS). 


53948 Installation of an SPDS data acquisition system. 
Sample, J.S. Transactions of the American Nuclear Society; 
56: 68-69(1988). (CONF-880422—). 

From Topical meeting on engineering for nuclear plant op- 
eration and maintenance; ~~ Beach, SC, USA (17 Apr 1988). 

A safety parameters display system (SPDS) data acquisition 
system is in the final stages of testing at the Brunswick Nuclear 
Plant (Carolina Power & Light Company). The system is designed 
to be used for routine operations as well as during emergencies. 
Design and installation is in compliance with NUREG-0737. The 
SPDS system have been installed at various nuclear plants across 
the country. The majority of these systems have serious operations 
deficiencies with which the US Nuclear Regulatory Commission 
(NRC) has expressed concerns. This paper reviews problem areas 
and their resolution for installation and testing activities, which will 


affect final operability, as well as overall management of the 
project. 


53949 Digital implementation of AMSACs at Harris and 
Robinson plants. Burjorjee, D.; Stepps, D. Transactions of 
the American Nuclear Society; 56: 74-75(1988). (CONF- 
880422—). 

From Topical meeting on engineering for nuclear plant op- 
eration and maintenance; Myrtle Beach, SC, USA (17 Apr 1988). 

The Code of Federal Regulations was altered in July 1984 to 
include a section on Requirements for Reduction of Risk from An- 
ticipated Transients Without Scram Events for Light Water Cooled 
Nuclear Power Plants. For pressurized water reactors the code re- 
quired equipment diverse from the reactor trip system to automati- 
cally initiate the auxiliary (or emergency) feedwater system and ini- 
tiate a turbine trip under conditions indicative of an anticipated 
transient without scram (ATWS). The equipment in question is 
called ATWS mitigation system actuation circuitry (AMSAC). The 
AMSACs for Carolina Power and Light Company's Shearon 
Harris and Robinson power plants have been designed and built by 
Atomic Energy of Canada Limited (AECL) from commercially 
available components to meet stringent reliability requirements and 
minimize operational burdens. 


53950 Chemical decontamination specification prepara- 
tion. Miller, M.A.; Remark, J.F.; Vandergriff, D.M. Trans- 
actions of the American Nuclear Society; 56: 78-79(1988). 
(CONF-880422—). 

From Topical meeting on engineering for nuclear plant op- 
eration and maintenance; Myrtle Beach, SC, USA (17 Apr 1988). 

Since the first low-concentration chemical decontamination 
in the United States at Vermont Yankee in 1979, > 75 decontami- 
nation applications have been made at > 20 nuclear electrical gen- 
erating stations. Chemical decontamination has become a common 
technique for reducing person-rem exposures. Two vendors are 
currently offering low-concentration chemical decontamination rea- 
gents for application in boiling water reactor and pressurized water 
reactor systems. All technical aspects associated with the chemical 
decontamination technology have been commercially tested and are 
well advanced beyond the research and development stage. Exten- 
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sive corrosion and material compatibility testing has been per- 
formed on the major solvent systems with satisfactory results. The 
material compatibility testing for the three main solvent systems, 
CANDECON, CITROX, and LOMI, has been documented in nu- 
merous Electric Power Research Institute reports. 


53951 PRAAGE: an interactive IBM-PC code for unre- 
liability/aging analysis. Fullwood, R.R.; Hall, R.E.; Taylor, 
J.H. (Brookhaven National Lab., Upton, NY (USA)). Trans- 
actions of the American Nuclear Society; 55: 512-513(1987). 
(CONF-8711195—). 

From American Nuclear Society winter meeting; Los Ange- 
les, CA, USA (15 Nov 1987). 

The purpose of the PRAAGE code is to investigate the ef- 
fects of aging on nuclear power plant system reliability using com- 
ponent information as input. It uses probabilistic risk assessment 
(PRA) with aging analysis to project system unavailability into the 
future, or by turning off the aging, may be used as a convenient 
interactive unavailability model for studying system improvements. 
This computer program serves to assemble the parts of the Aging 
and Life Extension Assessment Program (ALEAP), consisting of 
aging results from Nuclear Plant Aging Research testing, aging pa- 
rameters extracted from several data bases, and studies of generic 
applicability. ALEAP chose to demonstrate the methodology on a 
component cooling water (CCW) system which, from previous 
work, was known to be very important to safety. Indian Point 2 
was selected as the demonstration plant because of familiarity with 
its PRA. The fault tree model of the CCW and the nonaged com- 
ponent failure rates were taken directly from the plant’s PRA. 
These are used in a linear aging model developed by Vesely. The 
aging parameters used in PRAAGE were obtained from a literature 
review but will be replaced by more definitive parameters as they 
are developed. 


53952 Air systems problems at US light water reactors. 
Ornstein, H.L. Transactions of the American Nuclear Society; 
55: 514(1987). (CONF-8711195—). 

From American Nuclear Society winter meeting; Los Ange- 
les, CA, USA (15 Nov 1987). 

This paper provides a review and evaluation of the potential 
safety implications associated with air system problems at US light 
water reactors. It provides an analysis of operating data, focusing 
on degraded air systems and the vulnerability of safety-related 
equipment to common-mode failures associated with air systems. 
The data are analyzed from the perspectives of trends and patterns, 
risk assessments, and cost/benefit studies. Several recommendations 
are presented to reduce risk, enhance safety, and improve plant per- 
formance. Air systems are not safety grade systems at most operat- 
ing plants. As a result, plant accident analyses assume that safety- 
related equipment dependent upon air systems will either fail safe 
upon loss of air or perform its intended function with the assistance 
of backup accumulators. 


53953 Considerations for installing equipment to detect 
inadequate core cooling. Maletz, J.J.; McLellan, D.E.; Saun- 
ders, W.A. Transactions of the American Nuclear Society; 55: 
516-517(1987). (CONF-8711195—). 

From American Nuclear Society winter meeting; Los Ange- 
les, CA, USA (15 Nov 1987). 

Environmentally qualified equipment is required for detect- 
ing inadequate core cooling (ICC) in pressurized water reactors to 
satisfy regulatory guides. Detecting ICC is accomplished via three 
subsystems to monitor core exit temperature, coolant inventory, 
and degree of subcooling. A systematic approach to the implemen- 
tation of ICC detection equipment is presented in this paper with 
considerations for installation, detection, interconnection, and moni- 
toring equipment. The advantages and disadvantages of top or 
bottom reactor mounted thermocouples and methods of integrating 
the three monitoring subsystems into a single system are discussed. 
Control room human factor engineering criteria and examples of 
recent installations of ICC monitoring systems are described. 


53954 Snubber optimization at Virginia Power. Whitt, 
M.S.; Blount, R.; Hartz, L.N. Transactions of the American 
Nuclear Society; 55: 521-522(1987). (CONF-8711195—). 
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From American Nuclear Society winter meeting; Los Ange- 
les, CA, USA (15 Nov 1987). 

Snubbers, which serve as dynamic restraints for seismic and 
other dynamic loadings, have been the source of numerous prob- 
lems over the last 10 yr. Much research has been directed toward 
snubber reduction, demonstrating the survivability of piping follow- 
ing removal of up to 70% of these snubbers. Virginia Power has 
conducted limited snubber reduction efforts at the Surry and North 
Anna plants, in conjunction with other efforts directed toward 
snubber optimization. The snubber reduction efforts at Surry and 
North Anna are elements of an overall comprehensive snubber opti- 
mization program. Snubber optimization is the most cost-effective, 
most reliable approach to handling the snubbers in a plant. While 
snubber reduction can be an important element in this view of opti- 
mization, it is only one of a number of complementary approaches. 


53955 Snubber reduction program at LaSalle County Sta- 
tion, Units 1 and 2. Fox, J.T.; Szumski, D.R.; Panucci, K.R. 
Transactions of the American Nuclear Society; 55: 522- 
524(1987). (CONF-8711195—). 

From American Nuclear Society winter meeting; Los Ange- 
les, CA, USA (15 Nov 1987). 

The snubber reduction program at LaSalle County Station, 
units 1 and 2, is one of the largest in the industry today. On unit 2, 
snubber reduction were performed on 36 subsystems that originally 
contained 374 snubbers. The field work was completed for 24 of 
the 36 subsystems during unit 2's first refueling outage in the spring 
of 1987. On unit 1, 155 subsystems containing 1167 snubbers are 
currently being reanalyzed to reduce snubbers. Field removal of 
snubbers from the unit 1 plant will occur during unit 1’s second re- 
fueling outage in the spring of 1988. The driving force behind snub- 
ber reduction has been the high cost of functional testing. During 
the unit 1 and unit 2 first refueling outages, all snubbers required 
testing. The overall failure rate was 8.3% for the 1250 unit 1 snub- 
bers and 4.3% for the 1140 unit 2 snubbers. The major cost compo- 
nent of functional testing was the craft labor to remove, transport, 
and reinstall snubbers, averaging $1460 per snubber. Radiation ex- 
posure due to snubbers was almost 160 person-rem per outage. 
Other costs resulted from the testing contractor, failed snubber 
evaluations, and actions to prevent repeated snubber failures. Snub- 
ber-related problems also indirectly extended the outages by divert- 
ing limited station manpower from critical path projects. 


53956 Snubber reduction program at the Byron Station, 
Unit 1. Arterburn, J.; Bakhtiari, S. Transactions of the Ameri- 
can Nuclear Society; 55: 524-525(1987). (CONF-8711195—). 

From American Nuclear Society winter meeting; Los Ange- 
les, CA, USA (15 Nov 1987). 

Commonwealth Edison Company’s (CECo’s) Byron Station, 
unit 1, was originally designed with approximately 1200 snubbers 
supporting the plant’s large- and small-bore piping systems. This 
relatively large number of snubbers is attributed to excessive con- 
servatism in nuclear piping codes and regulations effective during 
the original piping design. A recent pilot program at CECo’s La- 
Salle County Station, a boiling water reactor plant, demonstrated 
that a 50% or greater reduction in total snubber population is 
achievable in plants of this design vintage. Based on the successful 
results of the pilot program, CECo initiated a full scale snubber re- 
duction program at Byron, a pressurized water reactor plant of the 
same vintage at the LaSalle County Station. The benefits from a re- 
duced snubber population are described. To realize the maximum 
potential benefits, all snubbers in the plant were prioritized in order 
of desirability for removal. The priority designations are discussed. 
The major results from phase 1 of the Byron program are summa- 
rized. The NRC inspection of the project addressed a variety of 
issues and is discussed. The conclusions that can be drawn from the 
phase 1 program are summarized. 


53957 Industry survey of utility snubber reduction efforts 
in the United States. MacManus, R.K.; Whitt, M.S. Transac- 
ot of the American Nuclear Society; 55: 525(1987). (CONF- 
195—). 

From American Nuclear Society winter meeting; Los Ange- 
les, CA, USA (15 Nov 1987). 

Snubbers, which serve as dynamic restraints for seismic and 
other dynamic loadings, have been the source of numerous prob- 
lems over the last 10 yr. Much research has been directed toward 
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snubber reduction, demonstrating that up to 60 to 70% or more of 
the snubbers in recent vintage plants can be eliminated; however, 
the majority of utilities have not yet begun implementing any snub- 
ber reduction efforts. Under the auspices of the Snubber Utility 
Group (SNUG), a survey was conducted to determine which utili- 
ties had implemented snubber reduction efforts, and the results. 
More importantly, the survey attempted to determine why more 
utilities had not yet implemented snubber reduction efforts. The 
snubber reduction survey sponsored by SNUG investigated snubber 
maintenance and testing costs, snubber reduction programs, alterna- 
tives to snubber reduction, and effect of utility organization on im- 
plementing snubber reduction. The survey was conducted in the 
summer of 1987. 


53958 Pretreatment of primary system components using 
preoxidation. Asay, R.H.; Roofthooft, R. Transactions of the 
American Nuclear Society; 55: 560-561(1987). (CONF- 
8711195—). 

From American Nuclear Society winter meeting; Los Ange- 
les, CA, USA (15 Nov 1987). 

Radiation-level buildup in light water reactor systems has 
become of increasing concern to operating utilities. Occupational 
exposure reduction through engineering, administrative, and regula- 
tory procedures has proven to be cost-effective. For both BWR 
and PWR systems, the preoxidation of stainless steel surfaces has 
been shown to be a very cost-effective method for significantly re- 
ducing the out-of-core radiation levels, thereby keeping occupation- 
al exposure ALARA. Specifically, the occupational exposure re- 
duction in a BWR that used the preoxidation technique saved 120 
person-rem in a recent extended plant outage. This represented a 
reduction > 50% for the maintenance work in the primary con- 
taminant. 


53959 Improving radiation survey data using CADD/ 
CAE, Palau, G.L.; Tarpinian, J.E. Transactions of the Ameri- 
can Nuclear Society; 55: 571-572(1987). (CONF-8711195—). 

From American Nuclear Society winter meeting; Los Ange- 
les, CA, USA (15 Nov 1987). 

A new application of computer-aided design and drafting 
(CADD) and computer-aided engineering (CAE) at the Three Mile 
Island Unit 2 (TMI-2) cleanup is improving the quality of radiation 
survey data taken in the plant. The use of CADD/CAE-generated 
survey maps has increased both the accuracy of survey data and 
the capability to perform analyses with these data. In addition, 
health physics technician man hours and radiation exposure can be 
reduced in situations where the CADD/CAE-generated drawings 
are used for survey mapping. 


53960 Status of proposed revision to 10CFR50, Appendix 
J. Arndt, E.G. Transactions of the American Nuclear Society; 
55: 574(1987). (CONF-8711195—). 

From American Nuclear Society winter meeting; Los Ange- 
les, CA, USA (15 Nov 1987). 

The Nuclear Regulatory Commission is proposing to amend 
Appendix J, Primary Containment Leakage Testing for Water- 
Cooled Power Reactors, to Title 10, Part 50, of the Code of Feder- 
al Regulations. The proposed revision is to update the existing reg- 
ulation. It will provide greater flexibility in applying alternative re- 
quirements due to variations in plant design and reflects changes 
based on (a) experience in applying the existing requirements; (b) 
advances in containment leakage testing methods, (c) interpretive 
questions, (d) simplifying the text, (e) various external/internal 
comments since 1973, and (f) exemption requests received and ap- 
proved. Forty-four public comment letters have been received on 
the proposed revision as a ggsult of the 6-month (October 20, 1986 
to April 24, 1987) public comment period. Eight separate letters 
have also been received on its proposed companion regulatory 
guide that would endorse the use of the American Nuclear Society 
(ANS) 56.8 standard in place of the 1972 ANS N45.4 standard. 
Considerable effort has gone into the review and the preparation of 
comments. This effort is timely and appreciated, and very many 
well-considered comments have been received. Compilation of the 
comments is under way, and a summary will be presented at the 
ANS 1987 Winter Meeting at the Integrated Leakage Rate Testing 
Workshop, along with a current status of their review. 
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53961 Extended ANS method for containment integrated 
leakage rate testing. Lurie, D. Transactions of the American 
Nuclear Society; 55: 574-575(1987). (CONF-8711195—). 

From American Nuclear Society winter meeting; Los Ange- 
les, CA, USA (15 Nov 1987). 

The American Nuclear Society (ANS) method is described 
in Appendix B of the American National Standards Institute 
(ANSTD ANS-56.8 standard-1981. The extension to the ANS 
method is proposed in the October 1986 Draft Regulatory Guide 
and Value/Impact Statement. The objective of the extension is to 
provide a tighter control on the quality of the data used in the cal- 
culation of the containment leakage rate. Although not explicitly 
stated, the extension may pave the way to a short test duration. 
The ANS extension is made up of two requirements, or conditions, 
both of which must be met in a successful test. The first require- 
ment addresses the pattern of change in the containment air mass as 
a function of time. Standard ANSI ANS-56.8 assumes that the be- 
havior of the mass measurement over time is linear, at least during 
the conduct of the test. The ANS extension assumes that if there is 
a departure from linearity, this departure is quadratic in nature. 
This assumption appears reasonable. A technique for testing the 
adequacy of a higher degree polynomial has been identified. The 
second requirement of the ANS extension places a bound on the 
data scatter about the regression line, where time is the independent 
variable and air mass is the dependent variable. This presentation 
traces the development of the criterion in parallel with the instru- 
ment reproducibility error used by the instrument Selection Guide 
given in Appendix G of the ANSI ANS-56.8-1981 standard. 


53962 Combined approach to reduced duration integrated 
leakage rate testing. Galanti, P.J. Transactions of the Ameri- 
can Nuclear Society; 55: 575-576(1987). (CONF-8711195—). 

From American Nuclear Society winter meeting; Los Ange- 
les, CA, USA (15 Nov 1987). 

Even though primary reactor containment allowable leakage 
rates are expressed in weight percent per day of contained air, engi- 
neers have been attempting to define acceptable methods to test in 
< 24h as long as these tests have been performed. The reasons to 
reduce testing duration are obvious, because time not generating 
electricity is time not generating revenue for the utilities. The latest 
proposed revision to 1OCFRS5O0 Appendix J, concerning integrated 
leakage rate testing (ILRTs), was supplemented with a draft regula- 
tory guide proposing yet another method. This paper proposes a 
method that includes elements of currently accepted concepts for 
short duration testing with a standard statistical check for criteria 
acceptance. Following presentation of the method, several cases are 
presented showing the results of these combined criteria. 


53963 Relationships between local and integrated leakage 
rate test results. Parry, R.I.; Samson, R.I. Transactions of the 
American Nuclear Society; 55: 576-577(1987). (CONF- 
8711195—). 

From American Nuclear Society winter meeting; Los Ange- 
les, CA, USA (15 Nov 1987). 

This paper will help eliminate surprises in type A leakage 
rate tests by exploring the relationships that are supposed to exist 
between the local leakage rate tests, or type types B and C tests, 
and the integrated leakage rate tests, or the type A. The following 
leakage rate summaries are discussed to define the way that they 
are determined and the way that they should relate to each other: 
(1) as-left types B and C total leakage using the maximum pathway 
analysis; (2) as-left types B and C total leakage using the minimum 
pathway analysis, (3) as-left-type A leakage rate, as determined by 
the type A test, and (4) as-found type A leakage rate, as determined 
by analysis. Both pressurized water reactor (PWR) and boiling 
water reactor (BWR) plant data are used as examples to confirm 
the expected relationships, or appropriate analysis is presented to 
explain the possible reasons for the differences. 


53964 Inner volume leakage during integrated leakage 
rate testing. Glover, J.P. Transactions of the American Nucle- 
ar Society; 55: 577-578(1987). (CONF-8711195—). 

From American Nuclear Society winter meeting; Los Ange-’ 
les, CA, USA (15 Nov 1987). 

During an integrated leak rate test (ILRT), the containment 
structure is maintained at test pressure with most penetrations iso- 
lated. Since penetrations typically employ dual isolation, the possi- 
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bility exists for the inner isolation to leak while the outer holds. In 
this case, the ILRT instrumentation system would indicate contain- 
ment out-leakage when, in fact, only the inner volume between clo- 
sures is being pressurized. The problem is compounded because this 
false leakage is not readily observable outside of containment by 
standard leak inspection techniques. The inner volume leakage 
eventually subsides after the affected volumes reach test pressure. 
Depending on the magnitude of leakage and the size of the vol- 
umes, equalization could occur prior to the end of the pretest stabi- 
lization period, or significant false leakages may persist throughout 
the entire test. Two simple analyses were performed to quantify the 
effects of inside volume leakages. First, a lower bound for the 
equalization time was found. A second analysis was performed to 
find an approximate upper bound for the stabilization time. The re- 
sults of both analyses are shown. 


53965 Containment leakage rate test programs to ensure 
public safety. DiMarzo, J.T. Transactions of the American 
Nuclear Society; 55: 578-579(1987). (CONF-8711195—). 

From American Nuclear Society winter meeting; Los Ange- 
les, CA, USA (15 Nov 1987). 

A quality-related containment leakage rate test program to 
ensure public safety has been established by Northeast Utility Serv- 
ice Company (NUSCO). This effort has been particularly challeng- 
ing because NUSCO operates four nuclear units of diverse type, 
design, and age. The program's emphasis is to assure our reactor 
containments will adequately protect the public from core damage 
accidents and achieve compliance with 10CFR50, Appendix J, of 
the Code of Federal Regulations. Technical aspects of the program 
include state-of-the-art integrated leakage rate test ILRT data ac- 
quisition, with analysis and display capability, improved test tech- 
niques and methods, test procedure review checkoff lists, technical 
guidelines for test equipment and use, and data analysis and inter- 
pretation of penetration leakage performance with an _ historical 
local leakage rate test (LLRT) data base. NUSCO has a computer- 
ized LLRT data analysis software code that calculates both maxi- 
mum and minimum pathway penetration leakage rates for various 
containment penetration configurations. The code is user-friendly, 
simple, and runs on an IBM PC. ; 


53966 Using the source range monitor response to deter- 
mine fuel relocation during the TMI-2 accident. Baratta, A.J.; 
Wu, H.Y.; Hsiao, M.Y.; Bandini, B.R.; Tolman, E.L. (Penn- 
sylvania State Univ., University Park (USA)). Transactions 
of the American Nuclear Society; 55: 618-519(1987). (CONF- 
8711195—). 

From American Nuclear Society winter meeting; Los Ange- 
les, CA, USA (15 Nov 1987). 

A number of researchers have analyzed the Three Mile 
Island Unit 2 (TMI-2) source range monitor (SRM) response during 
the TMI-2 accident. In each of these analyses, an intact core was 
assumed. Video and sonar inspections that took place during the 
defueling effort have shown that the core was extensively damaged. 
In this paper the authors report on an analysis of the TMI-2 SRM 
in which the times of fuel relocation were determined. 


53967 Evidence of fast nonlinear feedback in EBR-II 
rod-drop measurements. Grimm, K.N.; Meneghetti, D. (Ar- 
gonne National Lab., IL (USA)). Transactions of the Ameri- 
can Nuclear Society; 55: 624-625(1987). (CONF-8711195—). 

From American Nuclear Society winter meeting; Los Ange- 
les, CA, USA (15 Nov 1987). 

Feedback reactivities determine the time dependence of a re- 
actor during and after a transient initiating event. Recent analysis of 
control-rod drops in the Experimental Breeder Reactor II (EBR-II) 
has indicated that some relatively fast feedback may exist that 
cannot be accounted for by the linear feedback mechanisms. The 
magnitude of the positive insertion appears dependent on the 
amount of inserted reactivity and the run configuration. This phe- 
nomenon may be caused by a small, but rapid, change in core di- 
mensions. 
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53968” §§ Advanced semiautonomous robotic system for haz- 
ardous response work at nuclear power stations. Tulenko, 
J.S.; Crane, C.; Carlton, R.E. (Univ. of Florida, Gainesville 
(USA)). Transactions of the American Nuclear Society; 55: 
677(1987). (CONF-8711195—). 

From American Nuclear Society winter meeting; Los Ange- 
les, CA, USA (15 Nov 1987). 

The performance of the robotic systems used by the Rus- 
sians at Chernobyl, which suffered extensive mechanical and elec- 
tronic failures in attempting to operate in extremely radioactive 
debris fields, indicated the need for a highly mobile, hardened robot 
system. The Advanced Technology Development Division of the 
US Dept. of Energy is currently sponsoring research to develop 
the next generation of robotic systems. The Univ. of Florida, with 
Odetics Corporation as lead subcontractor, is developing an articu- 
lated transporter/manipulation system (ATMS). Odetics and the 
University of Florida have proposed that multiple articulated seg- 
ments could operate effectively and move through complex pat- 
terns of obstructions via the method of segments that successively 
follow the path of a lead segment. The paper reports on the ATMS 
structure and the control system being developed for it. The most 
important challenge has involved the harmonious control of all the 
interconnected parts. This integration has involved the robot/ 
graphics connection, the vision system to graphics display connec- 
tion, and the plant data base to graphics display. 


53969 INEL hot shop contamination control during TMI- 
2 core debris handling. Croft, L.D.; Yeazel, J.A. Transactions 
of the American Nuclear Society; 55: 677-678(1987). (CONF- 
8711195—). 

From American Nuclear Society winter meeting; Los Ange- 
les, CA, USA (15 Nov 1987). 

The Idaho National Engineering Laboratory (INEL) houses 
unique hot cell/hot shop facilities used for remote handling and 
processing of highly contaminated and radioactive nuclear fuels and 
materials. These facilities are currently being used to handle, exam- 
ine, and temporarily store Three Mile Island Unit 2 (TMI-2) core 
debris. These processes have created difficult but achievable chal- 
lenges to control radioactive contamination spread within these fa- 
cilities and maintain improving as-low-as-reasonably-achievable 
(ALARA) trends. This paper presents approaches and resolution to 
radiation exposure reduction and contamination control challenges 
incurred as part of the processing of TMI-2 core debris. 


53970 Thermal-hydraulic analysis capabilities and meth- 
ods development at NYPA. Feltus, M.A. Transactions of the 
American Nuclear Society; 55: 685-686(1987). (CONF- 
8711195—). 

From American Nuclear Society winter meeting; Los Ange- 
les, CA, USA (15 Nov 1987). 

The operation of a nuclear power plant must be regularly 
supported by various thermal-hydraulic (T/H) analyses that may in- 
clude final safety analysis report (FSAR) design basis calculations 
and licensing evaluations and conservative and best-estimate analy- 
ses. The development of in-house T/H capabilities provides the fol- 
lowing advantages: (a) it leads to a better understanding of the 
plant design basis and operating characteristics; (b) methods devel- 
oped can be used to optimize plant operations and enhance plant 
safety; (c) such a capability can be used for design reviews, check- 
ing vendor calculations, and evaluating proposed plant modifica- 
tions; and (d) in-house capability reduces the cost of analysis. This 
paper gives an overview of the T/H capabilities and current meth- 
ods development activity within the engineering department of the 
New York Power Authority (NYPA) and will focus specifically on 
reactor coolant system (RCS) transients and plant dynamic re- 
sponse for non-loss-of-coolant accident events. This paper describes 
NYPA experience in performing T/H analyses in support of pres- 
surized water reactor plant operation. 


53971 Development of thermal-hydraulic analysis capa- 
bilities for Oyster creek. Lee, R.B. Transactions of the Ameri- 
can Nuclear Society; 55: 686-687(1987). (CONF-8711195—). 

From American Nuclear Society winter meeting; Los Ange- 
les, CA, USA (15 Nov 1987). 

GPU Nuclear (GPUN) has been involved in developing ana- 
lytical methodologies for Oyster Creek plant thermal-hydraulic re- 
sponse simulation for ~ 15 yr. Plant-system-related transient analy- 
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sis is being accomplished via RETRANO2 MOD4 and loss-of-cool- 
ant accident (LOCA) analysis by SAFER-CORECOOL. This 
paper reviews the developmental process and lessons learned 
through this process. 


53972 CULSETS, a faster-than-real-time transient simu- 
lator code for application to the small-break LOCA. Ward, 
L.W. Transactions of the American Nuclear Society; 55: 690- 
691(1987). (CONF-8711195—). 

From American Nuclear Society winter meeting; Los Ange- 
les, CA, USA (15 Nov 1987). 

The behavior of the loss-of-coolant accident (LOCA) in nu- 
clear steam supply systems (NSSSs) has been the subject of much 
experimentation and analytical research over the past decade. This 
research has been motivated by the nature of such a hypothetical 
transient since the largest break LOCA, a severance of the main 
coolant piping, represents the most limiting conditions imposed on 
the nuclear core in terms of the resultant fuel rod clad temperature 
excursions. Owing to the wide variations in system mixture, flow, 
pressure, and temperature conditions experienced in a pressurized 
water reactor (PWR) during a large-break LOCA, a vast amount of 
experimental data has been collected in addressing all aspects of the 
transient. A fast-executing, user-friendly, transient thermal-hydrau- 
lic blowdown code for application to the small-break LOCA has 
been developed. The creation of this fast-running transient code 
was made possible by the development of a methodology that pro- 
vided a complete description of the phenomena governing the 
small-break LOCA. While the model was developed with the spe- 
cific purpose of analyzing the small-break LOCA, the methodology 
can also be applied with some limitations to other transients, which 
include steam line break, loss of feedwater, feedwater line break, 
and steam generator tube ruptures, to name a few. The methodolo- 
gy can be used for the large-break LOCA as well, where emphasis 
is on the long-term recovery following the initial rapid system de- 
compression. 


53973 Vermont Yankee simulator qualification: large- 
break LOCA. Loomis, J.N.; Fernandez, R.T. Transactions of 
the American Nuclear Society; 55: 691-693(1987). (CONF- 
8711195—). 

From American Nuclear Society winter meeting; Los Ange- 
les, CA, USA (15 Nov 1987). 

Yankee Atomic Electric Company (YAEC) has developed 
simulator benchmark capabilities for the Seabrook, Maine Yankee, 
and Vermont Yankee Nuclear Power Station (VYNPS) simulators. 
The goal is to establish that each simulator has a satisfactory real- 
time response for different scenarios that will enhance operator 
training. Vermont Yankee purchased a full-scope plane simulator 
for the VYNPS, a four-unit boiling water reactor with a Mark-I 
containment. The following seven benchmark cases were selected 
by YAEC and VYNPC to supplement the Simulator Acceptance 
Test Program: (1) control rod swap; (2) partial reactor scram; (3) 
recirculation pump trip; (4) main steam isolation valve (MSIV) clo- 
sure without scram, (5) main steamline break, (6) small-break loss- 
of-coolant accident (LOCA), and (7) large-break LOCA. Five sim- 
ulator benchmark sessions have been completed. Each session iden- 
tified simulator capabilities and limitations that needed correction. 
This paper discusses results from the latest large-break LOCA case. 


53974 Simulator verification effort at the South Texas 
project electric generating station. Bellmore, P.E.; Albury, 
C.R. Transactions of the American Nuclear Society; 55: 693- 
694(1987). (CONF-8711195—). 

From American Nuclear Society winter meeting; Los Ange- 
les, CA, USA (15 Nov 1987). 

This paper presents the work being done at Houston Light- 
ing & Power Company to verify the South Texas Project Electric 
Generating Station (STPEGS) simulator. The purpose of that work 
is to assure that the STPEGS simulator adequately reflects plant re- 
sponse during normal and abnormal transients. An enhanced under- 
standing of the engineering and organizational needs of a simulator 
verification program is significant. This paper presents the tech- 
niques used to develop a best-estimate model. The best-estimate 
model generates plant response data for comparison with the 
STPEGS simulator. A typical licensing model is inadequate for this 
work because of the conservative assumptions in the model. The 
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authors examine, in this paper, the interaction between the various 
groups responsible for simulator verification. 


53975 Comparison of a RELAP5/MOD2 thermal-hy- 


draulic model to plant data for a turbine trip test. Lucas, S.; 
Hudson, T.; Pope, M. Transactions of the American Nuclear 
Society; 55: 697-698(1987). (CONF-8711195—). 

From American Nuclear Society winter meeting; Los Ange- 
les, CA, USA (15 Nov 1987). 

Shearon Harris Unit One is a three-loop Westinghouse 2775- 
MW(thermal) nuclear power plant owned and operated by Carolina 
Power & Light Company. A RELAP5/MOD2 cycle 36.04 ther- 
mal-hydraulic model of Unit One has been constructed to support 
operations and probabilistic risk analysis. The three-loop model 
used in this study has 162 volumes and 175 junctions. At the 
present time, the model has control systems for the steam dump 
system, pressurizer level control, steam generator level, secondary 
mass inventory, primary average temperature, and various trips. To 
validate the model, the turbine trip startup test was chosen for the 
benchmark comparison. The model was initialized at 97% thermal 
power, since this was the power at which the turbine trip test was 
performed. The results of the comparisons from the test indicate 
that the model does reasonably well in reproducing plant response. 
Additional plant parameters such as pressurizer level, steam genera- 
tor level, and steam line pressure also compare favorably to plant 
data. Immediate plans include using the model for probabilistic risk 
assessment success criteria and incorporating additional controllers 
and trips. Additional comparisons to plant data will also be per- 
formed. 


53976 LOCA analysis of a proposed power increase for 
MURR using RELAP5/MOD2. Wang, J.L.; Kunze, J.F.; 
McKibben, C.J. (Univ. of Missouri, Columbia (USA)). 
Transactions of the American Nuclear Society; 55: 698- 
699(1987). (CONF-8711195—). 

From American Nuclear Society winter meeting; Los Ange- 
les, CA, USA (15 Nov 1987). 

The University of Missouri Research Reactor (MURR) has 
been licensed to operate at 10 MW power since 1974. A prelimi- 
nary study to increase its present power to a much higher level (~ 
30 MW) shows that this is readily achievable for steady-state oper- 
ating conditions. The methods used to approach the goal of power 
upgrade operation include the flattening of the radial power distri- 
bution by varying the fuel loading of the plates, and the changing 
of operating conditions so as to provide a somewhat higher flow 
rate and greater heat exchanger capability. These changes are easily 
accomplished without major alterations to that portion of the pri- 
mary system within the pool portion of the loop. However, one of 
the principal considerations in the power upgrade study for licens- 
ing is the loss-of-coolant accident (LOCA), which is addressed in 
this analysis. 


53977 Comparison study of the Westinghouse model E 
steam generator using RELAP5/MOD2 and RETRAN-O2. 
Blanchat, T.K.; Hassan, Y.A. (Texas A & M Univ., College 
Station (USA)). Transactions of the American Nuclear Socie- 
ty; 55: 699-701(1987). (CONF-8711195—). 

From American Nuclear Society winter meeting; Los Ange- 
les, CA, USA (15 Nov 1987). 

The response of a steam generator during both operational 
and transient conditions is of major importance in studying the 
thermal-hydraulic behavior of a nuclear reactor coolant system. 
The objective of this study is to predict the behavior of the second- 
ary side of the Westinghouse Model E steam generator using the 
RELAP5/MOD2 computer code. Steady-state conditions and a 
loss-of-feedwater (LOFW) transient were predicted and compared 
with a previous study using the RETRAN-02 computer code. The 
comparison showed an agreement with the previous study for 
steady-state calculations. 


53978 Improved donoring and interfacial drag solution 
for RELAP5/MOD1. Van Haltern, M.L.; Ward, L.W.' 
Transactions of the American Nuclear Society; 55: 702- 
704(1987). (CONF-8711195—). 

From American Nuclear Society winter meeting; Los Ange- 
les, CA, USA (15 Nov 1987). 





ERA-13/23 / 7430 


A generalized set of corrections to the RELAPS/MOD1 
code has been identified that corrects the deficiencies in the hy- 
draulic solution treating two-phase level swell. These deficiencies 
are the spatial and temporal averaging of the interfacial drag, the 
use of very large interfacial drag factors for conditions close to 
single phase, and the inconsistent treatment of junction properties. 
After correcting these deficiencies, a better behaved solution is 
achieved. The modified version of RELAPS5/MOD1 shows good 
agreement with the level swell and boil-off test data. The changes 
describes herein therefore provide a set of modifications that serves 
as an alternative, more generalized solution to the previous fixes 
identified. 


53979 Assessment of the RETRANO2/MOD3 and 
RELAP5/MOD27 pressurizer model. Wang, S.F.; Wu, C.C.; 
Wang, J.R. Transactions of the American Nuclear Society; 55: 
704-705(1987). (CONF-8711195—). 

From American Nuclear Society winter meeting; Los Ange- 
les, CA, USA (15 Nov 1987). 

The pressurizer in pressurized water reactor (PWR) power 
plants plays an important role in determining the pressure history of 
the primary coolant systems. Thus, accurate modeling of the pres- 
surizer is needed to simulate overall PWR power plant behavior 
during transients. The purpose of this paper is to present an assess- 
ment of the pressurizer model in the RETRANO2/MOD3 and 
RELAPS/MOD2 codes by using data from nuclear power plants, 
which include two tests at the Maanshan power plant, one test at 
the Shippingport nuclear power plant, and the Three Mile Island 
(TMI) accident. The results are shown to be in good agreement 
with the test data. 


53980 RELAP5/MOD2 implementation on various main- 
frames including the IBM and SX-2 supercomputer. DeFor- 
est, D.L.; Hassan, Y.A. (Texas A & M Univ., College Sta- 
tion (USA)). Transactions of the American Nuclear Society; 
55: 709-710(1987). (CONF-8711195—). 

From American Nuclear Society winter meeting; Los Ange- 
les, CA, USA (15 Nov 1987). 

The RELAPS/MOD2 (cycle 36.04) code is a one-dimension- 
al, two-fluid, nonequilibrium, nonhomogeneous transient analysis 
code designed to simulate operational and accident scenarios in 
pressurized water reactors (PWRs). System models are solved using 
a semi-implicit finite difference method. The code was developed at 
EG & G in Idaho Falls under sponsorship of the US Nuclear Regu- 
latory Commission (NRC). The major enhancement from 
RELAPS5S/MOD1 is the use of a six-equation, two-fluid nonequili- 
brium and nonhomogeneous model. Other improvements include 
the addition of a noncondensible gas component and the revision 
and addition of drag formulation, wall friction, and wall heat trans- 
fer. Several test cases were run to benchmark the IBM and SX-2 
installations against the CDC computer and the CRAY-2 and 
CRAY/XMP. These included the Edward’s pipe blow-down and 
two separate reflood cases developed to simulate the FLECHT- 
SEASET reflood test 31504 and a postcritical heat flux (CHF) test 
performed at Lehigh University. 


53981 Weir model to relate the liquid flow rate with the 
water level in an inverted u-bend. Lin, W.K.; Hsu, Y.Y. (Na- 
tional Tsing-Hua Univ. (Taiwan)). Transactions of the Ameri- 
can Nuclear Society; 55: 713-715(1987). (CONF-8711195—). 

From American Nuclear Society winter meeting; Los Ange- 
les, CA, USA (15 Nov 1987). 

When a small-break loss-of-coolant accident occurs in a Bab- 
cock & Wilcox reactor, instantaneous information on the water loss 
is quite important. Moreover, because a higher liquid level over the 
inverted U-bend is usually associated with a higher liquid flow rate, 
a Weir model can be developed as a way of measuring flow rate 
from the liquid in the U-bend. The Weir model is derived from the 
Bernoulii equation by assuming the phase separation is complete 
during passage of the fluid flow through the top of the bend. An 
advantage of using this model is that it enables one to predict the 
volumetric liquid flow rate by measuring the height of the water 
level on top of the bend. 
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53982 MIST facility densitometer comparisons, Childer- 
son, M.T. Transactions of the American Nuclear Society; 55: 
717-719(1987). (CONF-8711195—). 

From American Nuclear Society winter meeting; Los Ange- 
les, CA, USA (15 Nov 1987). 

Photon attenuation techniques were used in the Multi-Loop 
Integral Systems Test (MIST) facility to make void fraction and 
fluid density measurements. The MIST facility was a scaled physi- 
cal model of a Babcock & Wilcox lowered loop, nuclear steam 
supply system. The facility was tested at typical pressurized water 
reactor fluid conditions. The MIST facility was designed for ob- 
serving integral system response during a small-break loss-of-cool- 
ant accident. The data from the MIST tests are used for improving 
confidence in safety codes. Dual-beam gamma densitometers pro- 
vided an indication of the void fraction or mixture density of the 
fluid at the hot- and cold-leg nozzles. 


53983 Forced flow dryout heat flux in a stratified debris 
bed. Cha, J.H.; Chung, M.K.; Jin, Y.S. Transactions of the 
American Nuclear Society; 55: 741-742(1987). (CONF- 
8711195—). 

From American Nuclear Society winter meeting; Los Ange- 
les, CA, USA (15 Nov 1987). 

The purpose of this study is to obtain qualitative information 
through a series of tests for forced flow dryout heat flux in a heat- 
generating stratified debris bed that simulates a degraded nuclear 
reactor core. An experimental investigation has been conducted of 
dryout heat flux in an inductively heated stratified debris bed with 
upward forced flow under atmospheric pressure. The present obser- 
vations focused mainly on the effect of coolant mass flux on the 
dryout heat flux in the stratified debris bed, which consists of vari- 
ous layers with different particle size under constant bed depth and 
inlet temperature of coolant conditions. The data were obtained 
when carbon steel particle layers were placed in a 55-mm-i.d. Pyrex 
glass column and inductively heated by passing radio-frequency 
current through a multiturn work coil encircling the column. The 
paper shows the comparison of experimental data and Lipinski’s 
one-dimensional model based on surface area mean diameter of the 
particles. In the region of mass flux between 0 and 1 kg/m? x s, 


Lipinski’s one-dimensional model predicts the data trend and mag- 
nitude well. Beyond 1 kg/m? x s mass flux, however, the trend of 
an increasing rate of dryout heat flux deviates extremely from both 
Lipinski’s curve and the total evaporation energy curve. 


53984 Mitigation of countercurrent flow limiting at the 
core outlet during a LOCA. Hatamiya, S.; Murase, M. Trans- 
actions of the American Nuclear Society; 55: 744-745(1987). 
(CONF-8711195—). 

From American Nuclear Society winter meeting; Los Ange- 
les, CA, USA (15 Nov 1987). 

During postulated loss-of-coolant accidents (LOCAs) in light 
water reactors, the emergency coolant injected into the upper 
plenum is opposed by ascending steam generated in the core and 
lower plenum, resulting in a situation where the amount of water 
entering the core is limited by the ascending steam at the upper tie 
plates in a boiling water reactor (BWR), or at the end boxes in a 
pressurized water reactor with the upper plenum emergency core 
cooling injection system. This is termed countercurrent flow limit- 
ing (CCFL). In high-conversion reactors with narrow flow areas in 
the core, the ascending steam velocity increases and the velocity of 
water falling into the core decreases. Therefore, as one method to 
mitigate CCFL and increase the safety margin, downflow accelera- 
tion tubes with a restricted bottom end have been developed. In 
this paper, the authors investigate the tube characteristics experi- 
mentally and analytically. 


53985 Importance of the virtual mass force in accelerat- 
ing steam/water mixtures. Khalil, Y.F.; Kazimi, M.S. Trans- 
actions of the American Nuclear Society; 55: 749-750(1987). 
(CONF-8711195—). 

From American Nuclear Society winter meeting; Los Ange- 
les, CA, USA (15 Nov 1987). 

Virtual mass force is one of the forces that must be consid- 
ered against accelerating a dispersed fluid flowing in the bulk of a 
continuous fluid. This force depends on the geometry of the inter- 
face and the flow pattern of the two fluids. For dilute two-phase 
flow mixtures where the bubbles are singly dispersed, the value of 
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the virtual mass force coefficient is dependent on the geometry of 
the bubble. However, for high void fraction cases, such as depres- 
surization initiated by a pipe break in light water reactors, more in- 
tense interaction is expected between the two phase and, therefore, 
the value of the virtual mass force must be well defined. The ef- 
fects of implementing the virtual mass force term in the momentum 
equations of a two-fluid model may be significant for improving the 
stability of the solution of the conservation equations, the accuracy 
of the numerical results, and the computation time. In the current 
work, a new stability criterion is derived after implementing 
Hancox’s model for the virtual mass force in the momentum equa- 
tions of the six-equation two-phase flow model of TERMIT. A 
one-dimensional blow-down in a horizontal pipe is considered to in- 
vestigate the importance of incorporating the virtual mass force in 
accelerating mixtures flows. 


53986 Deep particle bed dryout model based on flooding. 
Kuan, P. Transactions of the American Nuclear Society; 55: 
751-53(1987). (CONF-8711195—). 

From American Nuclear Society winter meeting; Los Ange- 
les, CA, USA (15 Nov 1987). 

Examination of the damaged Three Mile island Unit 2 (TMI- 
2) reactor indicates that a deep (~ 1-m) bed of relatively large (~ 
1-mm) particles was formed in the core. Cooling of such beds is 
crucial to the arrest of core damage progression. The Lipinski 
model, based on flows in the bed, has been used to predict the coo- 
lability, but uncertainties exist in the turbulent permeability. Models 
based on flooding at the top of the bed either have a dimensional 
viscosity term, or no viscosity dependence, thus limiting their appli- 
cability. This paper presents a dimensionless correlation based on 
flooding data that involves a liquid Reynolds number. The derived 
dryout model from this correlation is compared with data for deep 
beds of large particles at atmospheric pressure, and with other 
models over a wide pressure range. It is concluded that the present 
model can give quite accurate predictions for the dryout heat flux 
of particle beds formed during a light water reactor accident and it 
is easy to use and agrees with the Lipinski n = 5 model, which 
requires iterative calculations. 


53987 In-vessel flow characterization under severe acci- 
dent conditions. Nourbakhsh, H.S.; Kim, S.B.; Khatib- 
Rahbar, M. (Brookhaven National Lab., Upton, NY 
(USA)). Transactions of the American Nuclear Society; 55: 
755-756(1987). (CONF-8711195—). 

From American Nuclear Society winter meeting; Los Ange- 
les, CA, USA (15 Nov 1987). 

The phenomenological uncertainties associated with predict- 
ing the progression of severe accidents in nuclear reactors has been 
the subject of several recent studies. In the event of a severe reac- 
tor accident involving core uncovery at high primary system pres- 
sures, natural circulation of hot gases in the reactor vessel and the 
hot leg could lead to reactor coolant system failure prior to bottom 
head melt-through. This could lead to pressure relief before molten 
core material is expelled from the vessel, thus reducing and possibly 
eliminating the potential for high-pressure melt ejection-induced 
direct containment heating in pressurized water reactors (PWRs). 
The purpose of the current study is to provide a parametric frame- 
work for characterization of flow and heat transfer regimes and 
their associated phenomenological uncertainties following severe 
accidents using a two-dimensional, heterogeneous, porous media 
formulation. This approach extends the understanding of buoyancy- 
induced flow characteristics in the uncovered region of the reactor 
core and the upper plenum of a PWR vessel. The results of this 
study can be used to augment the boil-off steam flow in integrated 
one-dimensional severe accident codes such as the Source Term 
Code Package. 


53988 Containment pressure assessment using the 
COBRA-NC computer code. Gangadharan, A.; Hassan, Y.A. 
(Texas A & M Univ., College Station (USA)). Transactions 
of the American Nuclear Society; 55: 757-758(1987). (CONF- 
8711195—). 

From American Nuclear Society winter meeting; Los Ange- 
les, CA, USA (15 Nov 1987). 

The prediction of pressure behavior of a multicompartment 
containment to a water blowdown transient has recently gained 
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much attention, mainly due to the nuclear-power plant accident at 
Chernobyl. This study simulates and compares the data from a 
pressurized water blowdown experiment to approximate the acci- 
dent condition assumed for design of full-pressure containments 
using the three-dimensional COBRA-NC thermal-hydraulic com- 
puter code. The experiment is a standard problem of the Committee 
on the Safety of Nuclear Installations, which was performed in the 
model containment of Battelle Institut, Frankfurt, FRG, within the 
framework of the German Reactor Safety Research Program. Dif- 
ferent heat transfer correlations were investigated. The Uchida cor- 
relation was found to best simulate the experimental data. The 
COBRA-NC code is a thermal-hydraulic code for transient analysis 
of nuclear reactor components of light water reactors including the 
reactor core, reactor vessel, steam generators, and the reactor con- 
tainment building. It provides a two-component, two-fluid, three- 
field representation of two-phase flow. Three momentum, four 
mass, and two energy equations are solved for the fluid. The simu- 
lation test was modeled using the lumped parameter option. 


53989 Evaluation of thermal-hydraulic parameters for dif- 
ferent spectral shift control schemes. Abu-Zaied, G. (Mon- 
soura Univ. (Egypt)). Transactions of the American Nuclear 
Society; 55: 758-759(1987). (CONF-8711195—). 

From American Nuclear Society winter meeting; Los Ange- 
les, CA, USA (15 Nov 1987). 

The past decade has seen a steady escalation in light water 
reactor (LWR) capital costs, to the point where it is no longer as- 
sured that LWRs can generate electrical energy cheaper than coal- 
fired units, particularly in the United States. The objective of this 
work is to examine ways in which design simplification can be ex- 
ploited to reduce nuclear power reactor construction and operating 
costs. The elimination of poison control in pressurized water reac- 
tors (PWRs) has been found a suitable subject for investigation. In 
this analysis, full reactivity control using boiling during operation 
has been examined. The ramifications of boiling in a PWR clearly 
involve many aspects of plant design and operation, such that the 
analysis could serve a prototypic function for subsequent studies on 
other plant systems. Spectral shift control using boiling-enhanced 
voids or moderator displacement offers considerable promise for 
better uranium utilization. However, schemes to implement such 
modes of control imply severe challenges to a number of practical 
engineering constraints. Because of this, thermal-hydraulic param- 
eters have been evaluated for a limiting-case SSCR using only mod- 
erator control for different control schemes. The NTHAD code 
has been used in the present work. 


53990 SASSYS-1 modeling of RVACS/RACS heat re- 
moval in an LMR. Dunn, F.E. (Argonne National Lab., IL 
(USA)). Transactions of the American Nuclear Society; 55: 
724-725(1987). (CONF-8711195—). 

From American Nuclear Society winter meeting; Los Ange- 
les, CA, USA (15 Nov 1987). 

The SASSYS-1 liquid-metal reactor (LMR) systems analysis 
code contains a model for transient analysis of heat removal by a 
reactor vessel auxiliary cooling system (RVACS) or a reactor air 
cooling systems (RACS) in an LMR. This air-side RVACS/RACS 
model is coupled with the sodium-side primary loop thermal-hy- 
draulics model in SASSYS-1 to give a complete treatment of the 
problem. Application of this model to an unprotected loss-of-flow 
event in the PRISM reactor shows that in the long run the 
RVACS cooling is sufficient to prevent unacceptably high system 
temperatures for this case. 


53991 CENTAR code for extended nonlinear transient 
analysis of extraterrestrial reactor systems. Nassersharif, B.; 
Peer, J.S.; DeHart, M.D. (Texas A & M Univ., College Sta- 
tion (USA)). Transactions of the American Nuclear Society; 
55: 726-728(1987). (CONF-8711195—). 

From American Nuclear Society winter meeting; Los Ange- 
les, CA, USA (15 Nov 1987). 

Current interest in the application of nuclear reactor-driven 
power systems to space missions has generated a need for a systems 
simulation code to model and analyze space reactor systems; such a 
code has been initiated at Texas A & M, and the first version ig 
nearing completion; release was anticipated in the fall of 1987. This 
code, named CENTAR (Code for Extended Nonlinear Transient 
Analysis of Extraterrestrial Reactor Systems), is designed specifical- 
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ly for space systems and is highly vectorizable. CENTAR is com- 
posed of several specialized modules. A fluids module is used to 
model fluid behavior throughout the system. A wall heat transfer 
module models the heat transfer characteristics of all walls, insula- 
tion, and structure around the system. A fuel element thermal anal- 
ysis module is used to predict the temperature behavior and heat 
transfer characteristics of the reactor fuel rods. A kinetics module 
uses a six-group point kinetics formulation to model reactivity feed- 
back and control and the ANS 5.1 decay-heat curve to model shut- 
down decay-heat production. A pump module models the behavior 
of thermoelectric-electromagnetic pumps, and a heat exchanger 
module models not only thermal effects in thermoelectric heat ex- 
changers, but also predicts electrical power production for a given 
configuration. Finally, an accumulator module models coolant ex- 
pansion/contraction accumulators. 


53992 Analysis of BWR-RHR system water hammer fol- 
lowing coincident LOCA and LOOP events. Yih, T.S.; Cajji- 
gas, J.M.; Bunker, P.L.; Witman, P.M. Transactions of the 
American Nuclear Society; 55: 735-737(1987). (CONF- 
8711195—). 

From American Nuclear Society winter meeting; Los Ange- 
les, CA, USA (15 Nov 1987). 

Following a boiling water reactor (BWR) design-basis loss- 
of-coolant accident (LOCA) coincident with a loss-of-offsite power 
(LOOP) while one or both of the residual heat removal (RHR) 
loops are aligned for suppression pool cooling, the RHR system is 
required to be rapidly realigned from the pool cooling mode to the 
low-pressure core injection (LPCI) mode. After the power loss and 
RHR pumps shut off, portions of the RHR system will void as part 
of the inventory drains into the suppression pool as a result of ele- 
vation differences. When diesel generator power becomes available, 
the subsequent restart of the RHR pumps against a partially voided 
piping system is expected to produce water hammer through large 
portions of the system. The purpose of this paper is to develop the 
potential initial conditions for this event and evaluate its effect on 
the RHR piping system. 


25 ENERGY STORAGE 


REFER ALSO TO CITATION(S) 53522, 53531, 53552 
2501 Magnetic 


53993 (NKSZ—8501, pp 264-271) Basic study of super- 
conductive magnetic energy storage for electric utility (2). 
Masuda, Masami; Irie, Fujio; Onishi, Toshitada; Shinki, 
Toyoichiro; Shintomi, Yoshikazu; Tanaka, Toshikatsu; Ni- 
shimatsu, Yuichi; Murakami, Yoshishige. (Kyushu Univ., 
Faculty of Engineering, Fukuoka, Japan;Electrotechnical 
Lab., Tokyo, Japan;Osaka City Univ., Faculty of Science, 
Osaka, Japan;The Univ., of Tokyo, Faculty of Engineering, 
Tokyo, Japan;Osaka Univ., Faculty of Engineering, Osaka, 
Japan). 1985. (In Japanese). Nissan Kagaku Shinko Zaidan, 
6-17-2, Ginza, Chuo-ku, Tokyo. 

In FY 1985 Annual Report of Nissan Science Foundation. 

The objectives of this study are the development of NbsSn 
superconductor, development of liquid helium transfer lines, and 
experimental study of protection methods for large superconducting 
coils. The cost of NbsSn is expected to become in the future 1/1.5 - 
1/2 of that of NbTi. A coil with a long superconducting wire of 
about 1 km was fabricated for testing. Superconducting wire by the 
solid liquid method was also measured for its characteristics. The 
critical properties were a little inferior to those of the pipe method, 
but this wire may be one of the candidates for superconducting ma- 
terials since its fabrication process is as easy as the other. As re- 
gards cooling system, the structure and characteristics were stud- 
ied, and a transfer line was fabricated for testing the function. A 
transfer line with the heat loss of less than 0.1W/m was fabricated 
and tested. In consideration of the application to real long transfer 
lines, connecting portions were provided for the line. The result of 
the tests showed that the line could be applied to SMES system for 
practical use. As to the protection of the SMES coils, measurement 
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of internal voltages, and magnetic flux and inductance distribution 
of the magnet for SMES were studied. (10 figs, 4 tabs, 9 refs) 


2503 Pumped Hydro 
REFER ALSO TO CITATION(S) 53524 
2505 Flywheels 


53994 (SERI/CP—217-3315, pp 387-392) Flywheel 
energy storage systems: is it a viable option for WECS, yet. 
Tylim, A. (R. Lynette & Associates, Inc., Redmond, WA 
(USA)). 1987. NTIS, A 20. Order Number 
DE88012681/JAW. (CONF-871062—). 

From Windpower ‘87; San Francisco, CA, USA (5 Oct 
1987). 

0 Since organic fuels are non-renewable, and consequently a 
limited resource, there is a growing need to move toward renew- 
able sources of energy. Energy is usually consumed by mankind on 
a scheduled basis. However, most renewable sources of energy are 
variable in nature and not always readily available in times of high 
demand. Storing energy is a solution to this problem. This paper 
reviews Flywheel Energy Storage Systems (FESS) as an option for 
utilities to the problem of shifting electricity loads from periods of 
low demand to periods of higher demand. A brief description of 
the concepts involved in a FESS is included. Additionally, a sum- 
mary of an economic analysis on the feasibility of FESS is present- 
ed. The results indicate that further cost reductions will be required 
before FESS are economically attractive. 


2509 Batteries 


REFER ALSO TO CITATION(S) 54119, 54119, 54120 


53995 (AD-A—194319/0/XAB) Corrosion of aluminium 
alloys by IRFNA (inhibited red fuming nitric acid). Interim 
report No. 1. Dove, M.F.; Logan, N.; Richings, J.F.; 
Mauger, J.P. (Nottingham Univ. (UK). Dept. of Chemistry). 
Mar 1988. 21p. NTIS, PC A03/MF AO1. 

Originally it was proposed that twelve bottom-working elec- 
trode cells be pretreated. The four cells were mounted horizontally 
(in a temperature-controlled bath, 25 C) to prevent any oil-like 
phases interfering with the surface of the working electrode. The 
results of experiments carried out of these cells are reported. The 
construction of an electrochemical cell containing four working 
electrodes, cut from the same region of an oxidizer tank, was post- 
poned to allow for the remachining of cell bodies and lids for Parts 
A and E of the proposal. THe effect of oscillating-temperature 
cycles on the corrosion rate of aluminum in IRFNA has been in- 
vestigated. 


53996 (AD-A—194401/6/XAB) Advanced  calcium- 

thionyl chloride high-power battery. Periodic technical report 

No. 1, December 1987-February 1988. Peled, E. (Ramat-Tel- 

Aviv Univ. Authority for Research and Industrial Develop- 

oy Ltd. (Israel)). 8 Mar 1988. 2lp. NTIS, PC A03/MF 
i. 


A breakthrough is reported in the development of two ad- 
vanced Ca-TC systems that have much better storage properties 
than the state-of-the-art Ca-SOCl. cell. This has been done by re- 
placing the CaX2 (X=AICk) electrolyte by SrX2 (type A), or BaX2 
(type B). The project's goals are to gain a better understanding of 
the electrochemistry of the advanced systems and to establish their 
safety and performance. This report presents preliminary results re- 
garding the properties of these three electrolytes, emphasizing the 
role of SO: in affecting their viscosity, conductivity, and Raman 
spectra. 


53997 (AD-A—194470/1/XAB) Safety evaluation of the 
Expendable Sound Velocity Probe (SSXSV). Baker, J.W.; 
Barnes, J.A.; Bis, R.F.; Davis, P.B.; Kowalchik, L.A. 
(Naval Surface Weapons Center, Silver Spring, MD (USA). 
White Oak Lab.). Aug 1986. 26p. (NSWC-TR—86-390). 
NTIS, PC A03/MF AOl1. 
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The Arctic Submarine Laboratory, Naval Ocean Systems 
Center, San Diego, sought approval to carry the Expendable Sound 
Velocity Probe (SSXSV) onboard submarines. The battery used by 
the SSXSV employs a lithium/manganese dioxide couple. The bat- 
tery is assembled by the SSXSV supplier - Sippican Ocean Systems, 
Inc. - from a Duracell PX28L battery and a DL1/3N cell. The 
Naval Surface Weapons Center, White Oak, conducted a safety 
evaluation of the SSXSV as required by NAVSEA Notice 9310. 
This report presents the results of the safety evaluation of the 
SSXSV. 


53998 (AD-A—194700/1/XAB) Electrochemical studies 
of sulfur oxychlorides. Final report, June 1983-December 
1987. Osteryoung, R.A.; Osteryoung, J.G. (State Univ. of 
New York, Buffalo (USA). Dept. of Chemistry). 28 Mar 
1988. 12p. NTIS, PC A03/MF AOl1. 

The electrochemistry of thionyl chloride was studied at 
glassy-carbon electrodes in dimethylformamide with tetrabutylam- 
monium hexafluorophosphate as supporting electrolyte. Techniques 
employed were normal and reverse pulse voltammetry, rotating 
ring-disk voltammetry, coulometry and nuclear magnetic resonance. 
The reactions taking place during the reduction of thionyl chloride 
in dimethylformamide are probably best represented by the solva- 
tion reaction, SOCk + 2DMF yields SO.2DMF(2+) + 2 Cli(-) and 
the electrochemical reaction, SO.2DMF(2+) + 2e yields SO 
where the product, SO, may be solvated by DMF and can be reox- 
idized back to the initial reactant. 


53999 (AD-A—195399/1/XAB) Structure and dynamics 
of solutions of lithium salts relevant to battery construction. 
Final report, March 1985-March 1988. (Polytechnic Univ., 
Farmingdale, NY (USA). Dept. of Chemistry). 1988. 45p. 
NTIS, PC A03/MF AO1. 

Solutions of lithium salts in media of low permittivity with- 
out or with addition of macrocycles have been characterized in 
their structural and dynamical behavior using various methods as 
infrared spectra, audio-frequency electrical conductivity, micro- 
wave dielectric relaxation, and ultrasonic relaxation techniques. The 
above electrolyte solutions and the criteria of their choice are 
highly relevant topics for the construction of secondary lithium bat- 
teries and optimization of their use and of their recycling. 


54000 (LBL—25091) Development of anode alloys for 
aluminum/air batteries: Final report. Macdonald, D.D.; 
Real, S.; Urquidi-Macdonald, M. (Lawrence Berkeley Lab., 
CA (USA); SRI International, Menlo Park, CA (USA)). 
Apr 1988. Contract AC03-76SF00098. 94p. NTIS, PC A05/ 
MF AO1. Order Number DE88017188/JAW. 

The electrochemistry of various Al-Li-In, Al-Li-In-Bi, and 
Al-Mg-Mn-In alloys in 4 M KOH at 50{degree}C has been investi- 
gated by delineating the partial anodic and cathodic processes as a 
function of potential. The Al-Li-In alloys (Group 1) and the Al-Li- 
In-Bi alloys (Group 2) exhibit high corrosion rates under open cir- 
cuit conditions and do not display activation phenomena as the po- 
tential is swept in the negative to positive direction. Accordingly, 
these alloys are judged to be unsuitable as fuels for alkaline alumi- 
num/air batteries. The Al-Mn-Mg-In alloys (Group 3) do exhibit 
activation at potential within the range -1./5 to -1.85 V (vs Hg/ 
HgO, 4 M KOH) as a result of oxidation of manganese from the 
surface to form a soluble product. These alloys display significantly 
lower open circuit corrosion rates. All the alloys in this group pas- 
sivate at more positive potentials, followed by a region over which 
the current varies nearly linearly with voltage. These same charac- 
teristics are exhibited by Alloy BDW (AI-IMg-0.1 In-0.2 Mn), 
which we investigated previously. However, none of the alloys 
studied in the present program appears to offer any advantages 
over Alloy BDW as a fuel for alkaline aluminum/air batteries. We 
have also continued to analyze various mechanisms to account for 
the extensive electrochemical impedance data for pure aluminum in 
4 M KOH at 25{degree}C. Six mechanisms were explored, includ- 
ing some that involve autocatalytic steps in the aluminum electro- 
dissolution process. None of these mechanisms appears to be capa- 
ble of accounting for the measured impedance any better than the 
simple irreversible coupled dissolution/hydrogen ion-atom evolu- 
tion mechanism reported earlier. 23 refs., 38 figs., 14 tabs. 
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54001 (SAND—88-1207C) Li-reactivity of silicate glass- 
es: Influence of glass composition. Cieslak, W.R.; Maschhoff, 
B.L.; Armstrong, N.R. (Sandia National Labs., Albuquer- 
que, NM (USA)). 1988. Contract AC04-76DP00789. 2p. 
(CONF-881061—2). NTIS, PC A02/MF A01; 1; GPO Dep. 
Order Number DE88009586/JAW. 

From Electrochemical Society fall meeting; Chicago, IL, 
USA (9 Oct 1988). 

Commercial glass separators vary substantially in composi- 
tion as indicated for four silicate-based glass papers in this report. 
Qualitative statements of reactivity are based on differential scan- 
ning calorimetry (DSC) tests of Li/separator samples conducted to 
300{degree}C. In general, NacO and K2O appear to be associated 
with greater Li-reactivity, while CaO and AlOs are associated 
with lesser reactivity. However, the interactions between these dif- 
ferent constituents are difficult to identify in commercial glasses 
that contain several other constituents. Therefore, we fabricated a 
series of experimental glasses to study the reaction mechanism(s). 
Results are briefly presented. 5 refs., 2 tabs. 
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REFER ALSO TO CITATION(S) 52982, 53063, 53232, 53268, 54069, 54077, 
54080, 54111, 54112, 54115, 54934 


54002 (DOE/MI—0009, pp 16-19) National laboratory: 
building future scientific collaborations. Shirley, D.A. 1987. 
NTIS, PC A 09. Order Number DE88006604/JAW. 
(CONF-8706273—). 

From Program review on alliances with minority colleges 
and universities; Oakland, CA, USA (28 Jun 1987). 

A major objective of the Lawrence Berkeley Lab. (LBL) 
program is to help minority institutions develop competitive pro- 
grams that will meet the requirements of peer review. This should 
enable them to develop independent funding sources which, in 
time, will help them to establish better and growing science and en- 
gineering schools. This approach requires an enormous commitment 
on the part of all involved, but success so far has shown the bene- 
fits of this model. LBL believes there are enormous payoffs await- 
ing those who develop working alliances with minority colleges 
and universities. The Department of Energy laboratories are in a 
good position to assist those institutions willing to commit their 
Own resources to the goal of becoming outstanding academic and 
research universities. The model described here can be, and is 


being, used by other national laboratories and major DOE contrac- 
tors. 


54003 (DOE/MI—0009, pp 20-26) Minority university 
programs at Pacific Northwest Laboratory. Wiley, W.R. 
1987. NTIS, PC A 09. Order Number DE88006604/JAW. 
(CONF-8706273—). 

From Program review on alliances with minority colleges 
and universities; Oakland, CA, USA (28 Jun 1987). 

The Pacific Northwest Lab. (PNL) program is very much a 
day-in-day-out kind of thing. Their scientists collaborate, lecture, 
instruct, and advise. They search the Commerce Business Daily, 
looking for research opportunities and take the time to contact 
people at Historically Black Colleges and Universities (HBCUs) 
who might be interested. Then, they help develop the research pro- 
posals. They use PNL contacts to open doors for HBCUs and PNL 
facilities and equipment to train HBCU faculty and students. For 
the most part, laboratory discretionary funds and DOE Defense 
Program Office money have been used to fund subcontracts with 
HBCUs. In half of fiscal year 1987, eight subcontracts were award- 
ed ranging from $7500 to almost $60,000 to six HBCUs. Since the 
program began, about a half-million dollars have been awarded in 
research subcontracts to HBCUs - always on a very professional, 
competitive basis with stiff evaluation criteria. 


54004 (DOE/MI—0009, pp 34-40) Partnerships today../ 
dividends tomorrow. Davenport, L.F. 1987. NTIS, PC A 09. 
Order Number DE88006604/JAW. (CONF-8706273—). 

From Program review on alliances with minority colleges 
and universities; Oakland, CA, USA (28 Jun 1987). 
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Mr. Davenport, speaking as a 20-year college educator, ad- 
ministrator, and public official - and recently as a DOE Assistant 
Secretary - observes that it is extremely urgent that we not waste 
the reservoir of talent that exists in our young people in minority 
institutions. He assures that the White House, the Secretary of 
Energy, and the Department of Energy are vitally interested in 
producing outstanding results from this program of the DOE Office 
of Minority Economic Impact. He focuses on the challenges, prob- 
lems, and promises of this critical task. He notes the contradiction 
of some 60 million Americans suffering some degree of functional 
illiteracy, while this country at the same time offers an educational 
experience unsurpassed anywhere in the world. He concludes that 
we can be justly proud of the accomplishments of the partnership 
(DOE and the institutions) in the past, but we need that and much 
more - promptly and decisively. 


54005 (DOE/MI—0009, pp 41-44) National imperative 
for the full use of American's ethnic groups. Seagears, M.J. 
1987. NTIS, PC A 09. Order Number DE88006604/JAW. 
(CONF-8706273—). 

From Program review on alliances with minority colleges 
and universities; Oakland, CA, USA (28 Jun 1987). 

Ms. Seagears notes that her office coordinates the efforts of 
27 agencies of the federal government to implement the President's 
Executive Order 12320, which directs federal agency heads to in- 
crease participation of Historically Black Colleges and Universities 
(HBCUs) in federally sponsored programs. She points out that, by 
the year 2020, minority people will make up 35% of the nation’s 
population; in light of this, acute underrepresentation of minority 
Americans in science and engineering should serve to alarm us 
drastically. World leadership and technological competitiveness are 
highly questionable without appropriate measures to identify, edu- 
cate, and employ more minority Americans in these fields. Finally, 
Ms. Seagears observes that unless the American people recognize 
and accept that educational investments in these individuals are 
indeed investments in solution of larger present and future societal 


needs, continuation, of the American dream is seriously jeopard- 
ized. 


54006 (DOE/MI—0009, pp 45-46) Overview. Sewell, I. 
1987. NTIS, PC A 09. Order Number DE88006604/JAW. 
(CONF-8706273—). 

From Program review on alliances with minority colleges 
and universities; Oakland, CA, USA (28 Jun 1987). 

In this overview, Mr. Sewell observes that this Program 
Review meeting focused on four elements that are critical for the 
building of alliances with minority educational institutions. These 
are: (1) leadership - there must be some one who is willing and has 
the authority to direct the efforts needed to make an alliance work. 
(2) Human resources - there needs to be available individuals who 
will expend their efforts, some of which may not necessarily be di- 
rectly compensated for by their salary, in order to make the alli- 
ance grow and become totally beneficial to all entities of the alli- 
ance. (3) Financial resources - must be available to carry out those 
activities that are mutually agreed upon. (4) Data and information - 
is needed so that effective evaluation, monitoring, and developmen- 
tal activities can be carried out. 


54007 (PB—88-219985/XAB) Project-performance _re- 
sults for 1986: a World Bank operations evaluation study. 
(International Bank for Reconstruction and Development, 
Washington, DC (USA)). 1988. 185p. NTIS MF AO1. 

See also PB—87-226478; Library of Congress catalog card 
no. 82-647135.; Microfiche copies only. Paper copy available from 
World Bank, Publications Department, 1818 H Street, NW, Wash- 
ington, DC 20433. 

The World Bank reviews the performance of all projects 
that it has helped to finance. These reviews are based on individual 
evaluations prepared for each project and include determinations of 
overall project success, economic rates of return project sustainabil- 
ity, institutional aspects, project costs, and delays in implementa- 
tion. It presents findings and implications in terms of alleviation of 
poverty, environmental impacts, budgetary constraints, bank super- 
vision, and responses to risk and uncertainty. Projects are evaluated 
in areas of agriculture, industrial development, development finance 





7435 / ERA-13/23 


companies, urban development, water supply and waste disposal, 
transportation, electric power, and education. 


54008 (PB—88-226014/XAB) Report to the Congress on 
the reduced rate of fuels taxes for taxicabs. Chapoton, O.D. 
(Department of the Treasury, Washington, DC (USA). 
Office of Tax Analysis). Jun 19 1988. 14p. NTIS, PC A03/MF 
A0l. 

A 4 cents per gallon refund or credit of federal excise taxes 
on motor-vehicle fuels is allowed to qualifying taxicab services. 
The report questions whether the social benefits from any fuel sav- 
ings resulting from riders switching from alternative means of trans- 
portation to taxicabs (as a result of reduced prices from the partial 
fuel tax exemption) outweigh the revenue cost and the administra- 
tive cost of the exemption. 


54009 (PNL-SA—15769) Integrating the development of 
innovative concepts into corporate strategy. Smith, R.M. (Pa- 
cific Northwest Lab., Richland, WA (USA)). Mar 1988. 
Contract AC06-76RL01830. 1lp. (CONF-880702—22). 
NTIS, PC A03/MF AOl. Order Number DE88016314/ 
JAW. 

From 23. intersociety energy conversion engineering confer- 
ence; Denver, CO, USA (31 Jul 1988). 

Most good innovative ideas come from individuals who 
become creatively stimulated when they least expect it. The chal- 
lenge is to convert these good ideas into marketable products. Most 
scientists contribute greatly to the advancement of technology often 
without considering that their discoveries may solve a market need. 
Better communications and understanding of marketing objectives 
and techniques is needed, since the problem facing most large cor- 
porate executives is to convert fragmented developments into total 
market solutions. Several organizational approaches have evolved 
in the management of technology designed to address the possibili- 
ty of maximizing benefits from creative ideas, but two will be dis- 
cussed in depth in this paper. The first internally directed method is 
to incorporate innovative ideas into the portfolio structure of strate- 
gic business units. The second externally directed method is to form 
a technology transfer operation which leads to new corporate or 
external spinoff ventures. Both of these approaches deal with the 
problems of cost and risk associated with the crucial step of com- 
mercialization, but in different ways. The achievements of all par- 
ticipants in technological research will be greatest if individual ef- 
forts are clearly and efficiently coordinated. The result will be the 
satisfaction of the objectives of all parties. The ultimate benefit, 
however, will be increased productivity and an improved standard 
of living. Consumers will have access to superior products, and 
American business will regain its competitive advantage by devel- 
oping efficient methods of integrating good ideas into commercial 
and industrial products and services. 6 refs. 


54010 (PNL-SA—15800) Encouraging the initiation of in- 
vention/innovation. Watts, R.L. (Pacific Northwest Lab., 
Richland, WA (USA)). Apr 1988. Contract AC06- 
76RL01830. 9p. (CONF- 880702—21). NTIS, PC A02/MF 
A01. Order Number T188016370/JAW. 

From 23. intersociety energy conversion engineering confer- 
ence; Denver, CO, USA (31 Jul 1988). 

Uniquely successful methods of encouraging early stages of 
the invention/innovation process have been demonstrated by the 
Innovative Concepts Program (ICP). This program provides 
modest seed money and substantial nonfinancial assistance to over- 
come the. environmental and cultural factors that retard or prevent 
scientists and engineers from formulating their ideas into innovative 
concepts and preparing them for presentation to potential sponsors. 
The ICP was initiated by the Office Of Energy Utilization Re- 
search in the Department of Energy (DOE) five years ago to de- 
velop and demonstrate methods of turning research ideas into inno- 
vative concepts thus increasing the inventory of potential new pro- 
gram starts. The program is an "invention laboratory” harvesting 
potential breakthrough concepts to be considered for further devel- 
opment by other federal programs and by industry. The ICP inven- 
tion laboratory encourages the development of immature concepts 
fundamentally different from current practice having the potential 
for saving energy and increasing productivity. The ICP is managed 
for the DOE by Pacific Northwest Laboratory. The program tar- 
gets areas where new approaches are needed, solicits concepts, pro- 
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vides seed money ($15--20,000) and connects concept originators 
with potential sponsors who may provide follow-on funding. The 
program has far exceeded expectations. ICP methods are ready for 
application/adaptation in a wide variety of industrial or institutional 
environments to initiate and accelerate the first steps of the technol- 
ogy transfer process while reducing costs and risks to participants. 
ICP methods and results are described in this paper. 
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REFER ALSO TO CITATION(S) 52997, 53030, 53111, 53112, 53113, 53114, 
53115, 53116, 53117, 53118, 53119, 53120, 53121, 53122, 53123, 53124, 53125, 
53126, 53127, 53128, 53129, 53130, 53131, 53132, 53245, 53268, 53317, 53569, 
53585, 53586, 53806, 53839, 53863, 54031, 54078, 54101, 54123, 54905, 54909, 
54917, 54931, 54934, 54935, 55032, 55058, 55059, 55060, 55255, 55256, 55316 


54011 (AD-A—195274/6/XAB) _Installation-Restoration 
Program. Records search for Phelps Collins Air National 
Guard Base, Alpena, Michigan. (Hazardous Materials Tech- 
nical Center, Rockville, MD (USA)). Jul 1985. 177p. NTIS, 
PC A09/MF AOl1. 

The Hazardous Materials Technical Center (HMTC) was re- 
tained on January 1985 to conduct the Phelps Collins Air National 
Guard Base (ANGB) Records Search. Phase I, the Records Search, 
is the identification of potential problems. Phase II (not part of this 
contract) consists of follow-on field work to determine the extent 
and magnitude of contaminant migration. Phase III (not part of this 
contract) consists of developing any required new technology to 
abate unique contamination problems. Phase IV (not part of this 
contract) evaluates alternatives for remedial actions and any efforts 
required to control identified hazardous conditions. 


54012 (AD-A—195364/5/XAB) _Installation-Restoration 
Program. Phase 1. Records search for the 176th Tactical Air- 
lift Group, Kulis Air National Guard Base, Anchorage, 
Alaska. (Hazardous Materials Technical Center, Rockville, 
MD (USA)). Apr 1986. 27p. NTIS, PC A03/MF AOl1. 

The Hazardous Materials Technical Center (HMTC) was re- 
tained in October 1985 to conduct the Installation Restoration Pro- 
gram (IRP) Phase I Records Search of the 176th Tactical Airlift 
Group (TAG), Kulis Air National Guard Base (ANGB). The 
Records Search included a detailed review of pertinent installation 
records and an onsite-base visit conducted by HMTC on October 
31, 1985. Activities during the onsite-base visit included interviews 
with ten Base employees, and a search of Base records. 


54013 (AD-A—195368/6/XAB) _Installation-Restoration 
Program. Phase 1, Records search for the 187th Tactical 
Fighter Group, Alabama Air National Guard, Dannelly Field 
Municipal Airport, Montgomery, Alabama. (Hazardous Mate- 
rials Technical Center, Rockville, MD (USA)). Jul 1987. 
90p. NTIS, PC A05/MF AOl1. 

The Hazardous Materials Technical Center (HMTC) was re- 
tained in November 1986 to conduct the Installation Restoration 
Program (IRP) Phase I - Records Search of the 187th Tactical 
Fighter Group (TFG), Alabama Air National Guard Installation, 
Dannelly Field Municipal Airport, Montgomery, Alabama (herein- 
after referred to as the Base). The Records Search included: an 
onsite Base visit including interviews with 20 Base employees con- 
ducted by HMTC personnel during 19-21 November 1986; the ac- 
quisition and analysis of pertinent information and records on haz- 
ardous-materials use, and hazardous-waste generation and disposal 
at the Base; the acquisition and analysis of available geologic, hy- 
drologic, meteorologic, and environmental data from pertinent Fed- 
eral, State and local agencies; and the identification of sites on the 
Base that may be potentially contaminated with hazardous materi- 
als/hazardous waste. 


54014 (AD-A—195369/4/XAB) _Installation-Restoration 
Program. Preliminary assessment: records search for the 
181st Tactical Fighter Group, Indiana Air National Guard, 
Hulman Field, Terre Haute, Indiana. (Hazardous Materials 
Technical Center, Rockville, MD (USA)). Dec 1987. 71p. 
NTIS, PC A04/MF AOl1. 
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The Hazardous Materials Technical Center (HMTC) was re- 
tained in March 1986 to conduct the Installation Restoration Pro- 
gram (IRP) Preliminary Assessment (PA) - Records Search of the 
18ist Tactical Fighter Group (TFG), Indiana Air National Guard, 
Hulman Field, Terre Haute, Indiana (hereinafter referred to as the 
Base). The Records Search included: an onsite visit including inter- 
views with 17 Base employees conducted by HMTC personnel 
during 19-21 March 1986; the acquisition and analysis of pertinent 
information and records on hazardous materials use and hazardous- 
waste generation and disposal at the Base; the acquisition and anal- 
ysis of available geologic, hydrologic, meteorologic, and environ- 
mental data from pertinent Federal, State and local agencies; and 
the identification of sites on the Base that may be potentially con- 
taminated with hazardous materials/hazardous wastes (HM/HW). 


54015 (AD-A—195370/2/XAB) _Installation-Restoration 
Program. Phase 1, Records search. Part A. Headquarters, 
117th Tactical Reconnaissance Wing, Alabama Air National 
Guard, Birmingham Municipal Airport, Birmingham, Ala- 
bama and Part B. 226th Combat Information Systems Group, 
Martin Air National Guard Station, Gadsden Municipal Air- 
port, Gadsden, Alabama. (Hazardous Materials Technical 
Center, Rockville, MD (USA)). Aug 1987. 121p. NTIS, PC 
A06/MF AO1. 

Includes errata sheet no. 1, dated 1 Sep 1987. Availability: 
Document partially illegible. 

The Hazardous Materials Technical Center (HMTC) was re- 
tained in November 1986 to conduct the Installation Restoration 
Program (IRP) Phase I - Records Search of the 117th Tactical Re- 
connaissance Wing (TRW), Alabama Air National Guard, Birming- 
ham Municipal Airport, Birmingham, Alabama, hereinafter referred 
to as the Base. The Records Search included an onsite including 
interviews with 22 Base employees conducted by HMTC personnel 
during the period 5-7 November 1986; the acquisition and analysis 
of pertinent information and records on hazardous materials use and 
hazardous-waste generation and disposal at the Base; the acquisition 
and analysis of available geologic, hydrologic, meteorologic, and 
environmental data from pertinent Federal, State, and local agen- 
cies; and the identification of sites on the Base which may be poten- 
tially contaminated with hazardous materials/hazardous waste. 


54016 (PB—88-225487/XAB) Factors affecting the pho- 
tochemical treatment of hazardous waste (journal version). 
Zepp, R.G. (Environmental Protection Agency, Athens, 
GA (USA). Environmental Research Lab.). 1988. 5p. 
(EPA—600/J-88/040). NTIS, PC A02/MF AOl. 

Pub. in Environmental Science and Technology, Vol. 22, 
No. 3, 256-257(Mar 1988). See also PB—88-202478. 

The photochemical treatment of hazardous waste can be op- 
timized by taking into account various factors that influence the 
rates of photochemical reactions. Physical factors that facilitate 
photochemical treatment include: (1) maximizing the irradiated sur- 
face to volume ratio of the system; (2) selecting a light source with 
a spectrum that strongly overlaps the absorption spectrum of the 
chromophore; and (3) vigorously mixing the reaction mixture. Al- 
though hazardous wastes are degraded by direct absorption of 
light, the overall rate of light-induced reactions can usually be ac- 
celerated by adding to the treatment system various dissolved or 
particulate substances that, on light absorption, produce reactive ex- 
cited states or free-radical intermediates that react with the waste. 
Examples of such additives include ozone, peroxides, semiconduct- 
ing metal oxides such as titanium dioxide, and various organic pho- 
tosensitizers that efficiently photoproduce excited triplet states. 


54017 (PB—88-233143/XAB) Solid-waste planning 
manual for local governments, development districts, and 
councils of government. Maurer, S. (Land-of-Sky Regional 
Council, Asheville, NC (USA)). Jun 1988. 137p. NTIS, PC 
A07/MF AO1. 

This study was funded by the Appalachian Regional Com- 
mission to carry out a solid-waste planning project designed to 
assist Local Development Districts and their member governments. 
The manual proposes a more-timely, systematic and comprehensive 
plan for handling solid waste so as to avoid crisis-compelling deci- 
sions. The planning methodology addresses problems such as dwin- 
dling landfill space, increased roadside dumping, public opposition 
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to new facilities, concern over liability issues, and last minute or 
crisis decision-making by public officials. 
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REFER ALSO TO CITATION(S) 53099, 54007, 54038 


54018 (PB—88-225529/XAB) Mineral resources: re- 
search objectives for continental scientific drilling. (National 
Academy of Sciences, Washington, DC (USA). Commission 
on Physical Sciences, Mathematics, and Resources). 1984. 
67p. NTIS, PC A04/MF AO1. 

Many important metals are concentrated in mineral deposits 
formed by hydrothermal activity driven by heat from subvolcanic 
intrusions. The report identifies and prioritizes for research drilling 
specific mineral-deposit systems that are suitably accessible and 
geometrically complete in the sense that no portion of the deposit 
has been removed by faulting or erosion. Examples are given of ore 
types that should be considered in selecting areas of existing drill 
holes for further study, including porphyry copper systems, pre- 
cious-metal environments, massive sulfide deposits, Mississippi 
Valley-type deposits, and sedimentary environments. 
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REFER ALSO TO CITATION(S) 53501, 53527, 53530, 53531, 53532, 53552, 
54002, 54003, 54004, 54005, 54006, 54010, 54053, 54054, 54055, 54077, 54106, 
54451, 55082 


54019 (CONF-8705296—, pp 1-12) Marketing of science 
in the twenty-first century. Trivelpiece, A. May 1987. NTIS, 
PC A09/MF A0O1. Order Number DE88012071/JAW. 

From 7. annual meeting of the Fermilab Industrial Affiliates 
on research technology in the twenty-first century; Batavia, IL, 
USA (21 May 1987). 

The author gives a brief review of marketing of science from 
the 1930's to the present. He discusses the fact that at the present 
the scientific community is doing a lousy job of marketing and the 
fact that it is very important that this be reversed because science 
and technology have become absolutely essential to our future eco- 
nomic health and development. The four steps which he proposes 
will help with this problem are: (1) government, universities and in- 
dustry working together to try and insure that there’s an adequate 
basis of curiosity-driven. research; (2) scientist making an effort to 
insure that they have enough political power to be taken seriously; 
(3) an adjustment to scientist thinking to reflect the fiscal realities 
of what the next generation of scientific facilities will cost; and (4) 
a need for public support. 


54020 (CONF-8705296—, pp 13-37) Particle physics of 
the twenty-first century. Quigg, C. May 1987. NTIS, PC 
A09/MF AO1. Order Number DE88012071/JAW. 

From 7. annual meeting of the Fermilab Industrial Affiliates 
on research technology in the twenty-first century; Batavia, IL, 
USA (21 May 1987). 

Elementary particle physics is the science devoted to search- 
ing for the ultimate constituents of matter and the interactions 
among them. The last 20 years has seen the emergence of the 
Standard Model. This is the single unified picture which gives us a 
language for discussing all the phenomena we see about us and for 
organizing that information and trying to understand it. Another 
important development has been the formulation of a mathematical 
expression for the forces of nature. These are called the gauge theo- 
ries of the strong, weak, and electromagnetic interactions. The 
Standard Model has a couple of basic facets. One is that the ele- 
mentary particles are quarks and leptons. Leptons experience gravi- 
tational, weak, and electromagnetic interactions and quarks experi- 
ence the strong interaction. The carriers of these interactions are 
gluon for the strong, photon for the electromagnetic, intermediate 
bosons for the weak, and graviton for gravity. These facts have 
emerged through experiments using accelerators and detectors. 
However at energies for collisions among the fundamental constitu- 
ents of about 1 TeV, the Standard Model ceases to make sense, so 
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it can not be complete. Something else must be happening. Hence, 
more-experiments need to be carried out. The instrument chosen 
for this is the Superconducting Super Collider. 12 figures, 1 table 


54021 (CONF-8705296—, pp 113-161) 1987 Ferm‘lab in- 
dustrial affiliates round table - Research technology in the 
twenty-first century. Hess, W.N.; Lundy, R.A.; Nash, E.T.; 
Sessler, A.M.; Thorndyke, L. (Dept. of Energy (USA)). 
May 1987. NTIS, PC A09/MF AOl. Order Number 
DE88012071/JAW. 

From 7. annual meeting of the Fermilab Industrial Affiliates 
on research technology in the twenty-first century; Batavia, IL, 
USA (21 May 1987). 

This paper covers the panel discussion on the tools used by a 
researcher in his trade in the twenty-first century. Lloyd Thorn- 
dyke addresses two areas related to supercomputers. The first in- 
volves advances in the next 25 years in computing capability. The 
second concerns the introduction of mini-supercomputers or near- 
supercomputers. Theodore Geballe discusses room-temperature su- 
perconductors. Thomas Nash speculates on what detectors and ex- 
periments in particle physics will look like in the twenty-first centu- 
ry. Andrew Sessler addresses accelerators and their industrial appli- 
cations. And finally Wilmot Hess talks about government support 
of science in the twenty-first century. 2 figures, 1 table 


54022 (CONF-8705296—, pp 163-169) Interacting with 
the technology at Fermilab. Carrigan, R.A. Jr. May 1987. 
NTIS, PC A0O9/MF AOl. Order Number DE88012071/ 
JAW. 

From 7. annual meeting of the Fermilab Industrial Affiliates 
on research technology in the twenty-first century; Batavia, IL, 
USA (21 May 1987). 

There is lots of technology at Fermilab. This includes super- 
conducting and cryogenic technology, advanced computer con- 
cepts, and accelerators to be used for medicine. The last year has 
seen a real breakout in the tools available to transfer this technolo- 
gy. URA will now own the Fermilab inventions, and Fermilab in- 
ventors will share in royalties. In addition, the Laboratory is devel- 
oping a marketing arm and has retained legal counsel in the area of 
patents and licenses. There are many ways to access the Laboratory 
technology, including the Fermilab Industrial Affiliates, the normal 
process of working on Fermilab procurements, licensing, joint 
projects such as Loma Linda, a willingness to support modest re- 
quests for specific items, and the obvious possibility of visits. 


54023 (CONF-8705296—, pp 171-179) What fraction of 
the US GNP makes use of devices invented as a result of the 
success of the quantum theory of the atom?. Lederman, 
L.M.; Carrigan, R.A. Jr..May 1987. NTIS, PC A09/MF 
A01. Order Number DE88012071/JAW. 

From 7. annual meeting of the Fermilab Industrial Affiliates 
on research technology in the twenty-first century; Batavia, IL, 
USA (21 May 1987). 

This paper estimates the fraction of the economic activity 
that makes use of quantum mechanical devices. The questionable 
methodology estimates the fraction of a given economic activity 
which uses post-atomic technology. The scheme arrives at 23% 
over a given set of direct activities. Scientist in a curiosity-driven 
quest for an understanding of what, in 1900, was a dimly conceived 
exotic concept, stimulated, by their discoveries, economic acitivity 
amounting to about $1000 billion (in 1987 dollars) of our annual 
GNP, which is about $4 trillion. One quarter of this part of the 
GNP, or $280 billion, is paid back to the federal government in 
taxes annually. This number can be very wrong, but still be an im- 
pressive return from science, compared to the $10 billions of feder- 
al funding which OMB defines as basic research. 1 figure. 


54024 (DOE/S—0067) Research and technology utiliza- 
tion. (USDOE Energy Research Advisory Board, Washing- 
ton, DC). Aug 1988. 149p. NTIS, PC A07/MF AOI; 1; 
GPO Dep. Order Number DE88016749/JAW. 

This report responds to the request of the Secretary of 
Energy to evaluate the technology transfer programs of the DOE 
and its laboratories and to make recommendations to improve na- 
tional economic competitiveness through the transfer of DOE sci- 
ence and technology to American industry. The report describes 
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the current technology transfer policies and practices of the DOE 
and its major research and development programs. It considers the 
transfer efforts of the multiprogram laboratories and several of the 
single purpose laboratories. Current activities are examined in the 
light of recent changes in legislation, proprietary practices and atti- 
tudes, and they are compared to past successes and failures. The 
report also examines the views of industrial companies on the bene- 
fits of DOE technology and the role of US' research universities in 
technology transfer. 21 refs., 3 figs., 1 tab. 


54025 (LA—11319-MS) DOE weapons laboratories’ con- 
tributions to the nation’s defense technology base. Hecker, 
S.S. (Los Alamos National Lab., NM (USA)). Apr 1988. 
Contract W-7405-ENG-36. 27p. (CNSS/Papers—9). NTIS, 
PC A03/MF AOl; 1; GPO Dep. Order Number 
DE88015472/JAW. 

The question of how the Department of Energy (DOE) 
weapons laboratories can contribute to a stronger defense technolo- 
gy base is addressed in testimony before the Subcommittee on De- 
fense Industry and Technology of the Senate Armed Services Com- 
mittee. The importance of the defense technology base is described, 
the DOE technology base is also described, and some technology 
base management and institutional issues are discussed. Suggestions 
are given for promoting a more stable, long-term relationship be- 


tween the DOE weapons laboratories and the Department of De- 
fense. 12 refs., 2 figs. 


54026 (LALP—88-18) Chemical and Laser Sciences Divi- 
sion: Annual report, 1987. (Los Alamos National Lab., NM 
(USA)). 1988. Contract W-7405-ENG-36. 120p. NTIS, PC 
A06/MF A01. Order Number DE88017140/JAW. 

As the Chemical and Laser Sciences Division concludes its 
first year, the Division personnel can be proud of their many scien- 
tific and technical accomplishments. Among the important mile- 
stones which the Division achieved were significant demonstrations 
of the process performance in the Special Isotope Separation pro- 
gram, of beam sensing techniques for the NPB program, and of op- 
tical angular multiplexing and energy extraction from the ICF KrF 
laser. In addition, the Los Alamos FTS was brought to operational 
status and the Bright Source attained intensities on the order of 1017 
W/cm?. A few highlights of these and other research and develop- 
ment activities are presented in the following sections of this report. 


54027 (NP—8016464) National register of research 
projects: Part 2, Natural sciences: Physical, engineering and 
related sciences. (Department of National Education, Preto- 
ria (South Africa)). Jul 1986. 280p. (EN;GE). NTIS (US 
Sales Only), PC A13. Order Number DE88016464/JAW. 

This Register is intended to serve as a source of information 
on research which is being conducted in all fields (both natural and 
human sciences) in the Republic of South Africa. New and current 
research projects that were commenced or continued during 1985, 
on which information was received by the compilers until March 
1986, are included, with the exception of confidential projects. 
Project titles and keywords are presented in the language as sup- 
plied, and the classifications are based on those provided by the pri- 
mary sources. In view of the large number of projects on which 
information has been received the Register is published in the fol- 
lowing four parts: Natural Sciences: Biological, Medical, and Reiat- 
ed Sciences; Natural Sciences: Physical, Engineering and Related 
Sciences; Human Sciences: Social Sciences; and Human Sciences: 
Economic, Political, Language, Art and Other Sciences. 


54028 (SAND—88-1716) Technology transfer: Transfer- 
ring federal R&D results for domestic commercial utilization. 
DeBrium, J.P.; Corey, J.D. (Sandia National Labs., Albu- 
querque, NM (USA)). Aug 1988. Contract AC04- 
76DP00789. 153p. NTIS, PC A08/MF A0O1. Order Number 
DE89000419/JAW. 

This study is intended to provide a policy-oriented overview 
and grounding in concepts, issues, and considerations involved in 
the complex field of federal technology transfer. It is intended pri- 
marily for policy planners and higher-level decision-makers con- 
cerned with federal technology transfer, but at the same time it 
should provide a good introduction to the field for all technology 
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transfer personnel. A primary objective of this study is to assemble, 
condense, and interpret a significant amount of the existing knowl- 
edge and wisdom relating to technology transfer. It further at- 
tempts to clarify and comment on the important issues and con- 
cerns which affect the federal sector, and the Department of 
Energy in particular. No document on technology transfer can be 
the final word or deal comprehensively with all topics, but hopeful- 
ly this study will make a substantial contribution to the practice and 
practical application of federal technology transfer. 


54029 (VTT-EKA-B—5) Nuclear energy related research. 
Research Programme Plan 1988. Salminen, P. (comps.). 
(Valtion Teknillinen Tutkimuskeskus, Espoo (Finland)). Feb 
1988. 79p. NTIS (US Sales Only), PC A05/MF AO01. Order 
Number DE88754509/JAW. 

This annual Research Programme Plan covers the publicly 
funded nuclear energy related research planned to be carried out at 
the Technical Research Centre of Finland (VTT) in 1988. The re- 
search will be financed by the Ministry of Trade and Industry, the 
Finnish Centre for Radiation and Nuclear Safety, the Nordic Coun- 
cil of Ministers and VTT itself. 
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REFER ALSO TO CITATION(S) 53111, 53112, 53113, 53114, 53115, 53116, 
53117, 53118, 53119, 53120, 53121, 53122, 53123, 53124, 53125, 53126, 53127, 
53128, 53129, 53130, 53131, 53132, 53232, 53722, 53723, 53724, 53728, 53730, 
54039, 54810, 55895, 56007 


54030 (DOE/EIA—0438(88)) Commercial nuclear power 
1988: Prospects for the United States and the world. 
(USDOE Energy Information Administration, Washington, 
DC. Office of Coal, Nuclear, Electric and Alternate Fuels). 
21 Sep 1988. 113p. NTIS, PC A06/MF AO1 - GPO. Order 
Number DE89000277/JAW. 

This report presents historical data on commercial nuclear 
power in the United States, with projections of domestic nuclear 
capacity and generation through the year 2020. The report also 
gives country-specific projections of nuclear capacity and genera- 
tion through the year 2010 for other countries in the world outside 
centrally planned economic areas (WOCA). Information is also pre- 
sented regarding operable reactors and those under construction in 
countries with centrally planned economies. This report presents 
three different nuclear supply scenarios. The Optimistic-case sce- 
nario, included in previous issues of this report, has been deleted. 7 
figs; 36 tabs. 


54031 (GAO/RCED—88-163BR) Nuclear waste: Quar- 
terly report on DOE's nuclear waste program as of March 31, 
1988. (General Accounting Office, Washington, DC (USA). 
Resources, Community and Economic Development Div.). 
1988. 17p. General Accounting Office, PO Box 6015, Gaith- 
ersburg, MD 20877. 

As part of the Department of Energy's implementation of 
the Nuclear Waste Policy Act of 1982, DOE is required to investi- 
gate a site at Yucca Mountain, Nevada and, if it determines that the 
site is suitable, recommended to the President its selection for a nu- 
clear waste repository. The Nuclear Regulatory Commission, in 
considering development of the plan, issued five objections, one of 
which is DOE's failure to recognize the range of alternative con- 
ceptual models of the Yucca Mountain site that can be supported 
by the limited existing technical data. At the end of the quarter 
DOE directed its project offices in Washington and Texas to begin 
an orderly phase-out of all site-specific repository activities. Costs 
for this phase-out are $53 million of the Deaf Smith site and $85 
million for the Hanford site. 


54032 (IAEA-TECDOC—453, pp 369-385) Effective 
analyses of the risks and benefits for energy alternatives. 
Rowe, W.D.; Vinck, W. (American Research Inst. for Risk 
Analysis, Washington, DC (USA); Commission of the Euro- 
pean Communities, Brussels (Belgium)). Mar 1988. NTIS 
(US Sales Only), PC A19/MF AOl. Order Number 
DE88703967/JAW. (CONF-861085—). 


From Assessing and managing health and environmental ; 


risks from energy and other complex industrial systems; Paris, 
France (13 Oct 1986). 
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Many studies have attempted to compare the risks and bene- 
fits of alternative sources of energy production with mixed degrees 
of success. A review has been made of many of these studies to de- 
termine what is valid and useful in such studies, and what should be 
discarded. Based upon this review and critique, an approach has 
been developed that provides for meaningful analysis and presenta- 
tion of risks and benefits of alternative energy systems for specific 
purposes and audiences. Results of our review show that there is no 
such thing as a universal risk analysis of alternative energy systems, 
rather there is an array of different risk analyses directed as a 
whole spectrum of different uses and audiences. Improper use of a 
risk analysis for an application different than that for which the risk 
analysis was made, errant use of value judgement for aggregation 
of results, overuse of aggregation, and improper matching of the 
capability of the analysis to the use intended are just a few of the 
factors that have caused most of the analyses we have reviewed to 
be less than useful. We have developed a policy analysis structure 
for addressing the risks and benefits of alternate energy systems 
that starts at the top (namely, specifying the uses and target audi- 
ences of the analysis) and works downward to 1) determine the 
precision of results needed for a decision, 2) whether it’s possible to 
achieve the precision needed, and 3) how the results may be made 
meaningful to the target audience whether they be the technical 
community, policy and decision makers, or the general public. This 
top-down analysis approach only requires data to be acquired to a 
level that either resolves the problem or makes evident to the 
target audience the value judgements that no amount of quantita- 
tive analysis can expect to resolve. The top-down approach leads to 
a multiplicity of sublevel risk analyses which are retained for the 
audience in an understandable manner. (Abstract Truncated) 


2908 Waste Heat Utilization 
REFER ALSO TO CITATION(S) 53032 


54033 (NP—8770408) Survey on roational heat supply in 
the low-temperature sphere with special consideration of the 
use of district heating in Lower Saxony. Short communica- 
tion. Brachetti, H.E.; Oest, W.; Schaffner, J.; Hof, M. von. 
(Fernwaerme-Forschungsinstitut in Hannover e.V., Hem- 
mingen (Germany, F.R.); Institut fuer Angewandte System- 
forschung und Prognose (ISP), Hannover (Germany, F.R.); 
Ministerium fuer Wirtschaft und Verkehr des Landes Nie- 
dersachsen, Hannover (Germany, F.R.)). 1983. 103p. (In 
German). NTIS (US Sales Only), PC A06. Order Number 
DE88770408/JAW. 

This abridged version is divided into the following topic 
areas:: 1. General economical deliberations on covering the heat 
needs in the low-temperature sphere, taking Lower Saxon circum- 
stances into consideration; 2. present situation of heat supply in 
low-temperature sphere in Lower Saxony; 3. possibilities of future 
production of low-temperature heat in Lower Saxony; 4. develop- 
ment perspectives of the expansion of district heating in Lower 
Saxony and 5. critical assessment and recommendations. 
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REFER ALSO TO CITATION(S) 54033, 54063, 54085, 54086, 54087, 54088, 
54089, 54090, 54091, 54095, 54112, 54113, 54115 


54034 (DOE/CE—0234) Annual report to the President 
and the Congress on the State Energy Conservation Program 
for calendar year 1987. (USDOE Assistant Secretary for 
Conservation and Renewable Energy, Washington, DC. 
Office of State and Local Assistance Programs). Oct 1988. 
15p. NTIS, PC A03/MF AO1. Order Number DE89000241/ 
JAW. 

The Annual Report to the President and the Congress on 
the State Energy Conservation Program is required to be prepared 
and transmitted annually by Section 365(c) of the Energy Policy 
and Conservation Act, Public Law 94-163, 42 USC 6325(c). This is 
the twelfth annual report and discusses program activities from Jan- 
uary 1 through December 31, 1987. For FY 1987, Congress provid- 
ed funding in the amount of $9.5 million for continuation of the 
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plans under EPCA and financial and technical assistance to devel- 
op, modify, and implement state energy conservation plans. Again 
in 1987, states received varying amounts of oil overcharge funds. 
Having the flexibility to direct these funds to the most appropriate 
needs of the energy consumers, many of the states have chosen to 
use part of their oil overcharge funds to supplement State Energy 
Conservation Program objectives. All states have developed and 
are implementing plans that have been approved by the DOE State 
Energy Conservation Program. Under these plans, states are pro- 
moting increased energy efficiency through their authority in such 
areas as building codes, utility regulations, tax incentives, bond pro- 
grams, and transportation programs. They also provide service pro- 
grams directly to commercial, industrial, and residential energy 
consumers, as well as local governments, which result in energy 
savings. In the plans, the states are able to design energy conserva- 
tion programs that comply with the legislation and satisfy their 
own unique conditions and requirements. 


54035 (NP—8770409) Energy policy practice in the 
stone-and-earth industry. (Bundesverband Steine und Erden 
e.V., Frankfurt am Main (Germany, F.R.)). May 1987. 70p. 
(In German). NTIS (US Sales Only), PC A04/MF AOI1. 
Order Number DE88770409/JAW. 

The stone and earth industry, which also includes the main 
part of the course and fine ceramic specialist fields, is reckoned 
among the largest industrial energy users in the processing trade. 
This paper makes clear that, in this branch, energy conservation 
possibilities have been exhausted, and - as far as is possible - will be 
exhausted in future. No state intervention is needed here. In the 
first two chapters energy usage and conservation in the cement in- 
dustry and in the chalk industry are described. In the third chapter, 
using an example from the plaster industry, the possibility of reduc- 
ing energy costs through flexible controls of the use of alternative 
energy carriers are shown. The fourth chapter contains a collection 
of examples taken from the practice of the ceramic field for energy 
conservation, adjustment flexibility and external energy collectives 
systems. 


2920 Supply, Demand, And Forecasting 


REFER ALSO TO CITATION(S) 53041, 53045, 53065, 53522, 54106, 54109 


54036 (DOE/EIA—0035(88/06)) Monthly energy review, 
June 1988: First half 1988 summary. (USDOE Energy Infor- 
mation Administration, Washington, DC. Office of Energy 
Markets and End Use). 26 Sep 1988. 147p. NTIS, PC A08/ 
MF AO1 - GPO. Order Number DE89000278/JAW. 

US economic conditions were favorable during the first half 
of 1988. Real gross national product (GNP), measured in billions of 
1982 dollars, was up 4 percent compared with GNP in the first half 
of 1987, and the index of industrial production rose 6 percent from 
first half 1987 to first half 1988. Oil prices during the first half 
tended to favor growth in oil consumption and imports while con- 
tinuing to restrain domestic production. US refiners’ costs averaged 
only $15.70 per barrel--even lower than the average during the first 
half of 1987, when oil markets remained unsettled by the disrup- 
tions of 1986. Colder than normal weather also tended to drive up 
consumption in the first half of 1988 compared with the first half of 
1987. Population-weighted heating degree-days, an indirect measure 
of space heating requirements, were 10 percent higher in first half 
1988. As a result of those and other factors, US consumption of all 
forms of energy combined rose to 41 quadrillion Btu in the first 
half of 1988, 6 percent above consumption during the first half of 
1987. 


2930 Policy, Legislation, And Regulation 


REFER ALSO TO CITATION(S) 53232, 53245, 53527, 53722, 53863, 54024, 
54030, 54031, 54034, 54051, 54052 


54037 (DOE/IG—0258) Documentation and control over 
economic regulatory adminstration field cases. (USDOE 
Office of Inspector General, Washington, DC). Aug 1988. 
9p. H. Order Number T188017294/JAW. 

This review was performed to evaluate the Economic Regu- 
latory Administrations’s (ERA) documentation of and control over 
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cases involving alleged petroleum pricing violations. In response to 
the oil embargo and price increase, the Congress passed the Emer- 
gency Petroleum Allocation Act of 1973 (Act). The Government 
assured compliance by investigating petroleum pricing violations, 
recovering overcharges, and making restitution to injured parties. 
Between August 1973 and January 1981, ERA and predecessor 
Federal agencies established and enforced regulations controlling 
the allocation and pricing of crude oil and refined petroleum prod- 
ucts. The purpose of this review was to determine whether ade- 
quate internal controls were in place to assure that overcharge 
cases were being resolved in accordance with established guide- 
lines. Specific objectives were to determine whether ERA’s internal 
controls assured that (1) the bases for resolving cases were docu- 
mented, (2) case settlements were approved by more than one 
person, and (3) cases were tracked until all overcharge issues were 
resolved. 


54038 (EF—88-02681) Prince Edward Island Dept. of 
Energy and Forestry annual report, April 1, 1986 - March 31, 
1987. (Department of Energy and Forestry, Charlottetown, 
Prince Edward Island (Canada)). 1987. 3lp. (MICRO- 
LOG—88-02681). Island Information Service, PO Box 2000, 
Charlottetown, P.E.1., Canada C1A 7N8; $N/C; MF 
CANMET/TID, Energy, Mines and Resources Canada, 555 
Booth St., Ottawa, Ont., Canada K1A 0G1; $10 CAN. 

This report covers the activities of the branches of the 
Prince Edward Island Department of Energy and Forestry that are 
concerned with energy matters, the Energy and Minerals Branch, 
and the Forestry Branch. The Energy and Minerals Branch is re- 
sponsible for energy policy development, monitoring the evaluation 
of energy alternatives, provision of conservation and alternatives in- 
formation to the public, maintaining interprovincial and internation- 
al liaisons, and regulating and encouraging the exploration for min- 
erals and hydrocarbons within the province. The Branch is particu- 
larly concerned with development of nonconventional energy 
sources. The Forestry Branch is concerned with maximizing the 
economic benefits from the province's forest resources, a noncon- 
ventional energy source of great potential. Specific objectives in- 
clude development of a local wood fuel industry, assisting woodlot 
owners with forest management, and conducting research and de- 
velopment of new technologies for wood processing and produc- 
tion. 


54039 (UCRL—21090) State-federal interactions in nu- 
clear regulation. Pasternak, A.D.; Budnitz, R.J. (Lawrence 
Livermore National Lab., CA (USA); Pasternak (Alan D.) 
Consulting, Inc., Sacramento, CA (USA); Future Resources 
Associates, Inc., Berkeley, CA (USA)). Dec 1987. Contract 
W-7405-ENG-48. 162p. NTIS, PC A08/MF AOl. Order 
Number DE88016047/JAW. 

The Atomic Energy Act of 1954 established, and later Con- 
gressional amendments have confirmed, that except in areas which 
have been explicitly granted to the states, the federal government 
possesses preemptive authority to regulate radiation hazards associ- 
ated with the development and use of atomic energy. Since the pas- 
sage of the original Act, numerous decisions by the courts have 
reaffirmed the legitimacy of federal preemption, and have defined 
and redefined its scope. In this study, the aim is to explore the un- 
derlying issues involved in federal preemption of radiation-hazard 
regulation, and to recommend actions that the Department of 
Energy and other agencies and groups should consider undertaking 
in the near term to protect the preemption principle. Appropriate 
roles of the states are discussed, as well as recent state-level activi- 
ties and their rationale, and several current arenas in which state- 
federal conflicts about regulation of hazards are being played out. 
The emphasis here is on four particular arenas that are now impor- 
tant arenas of conflict, but the issues discussed are far broader in 
scope. These four arenas are: state-level moratorium activity; emer- 
gency planning for reactors; conflicts arising from state financial 
regulation; and inroads in federal preemption through litigation 
under state law. 
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REFER ALSO TO CITATION(S) 52982, 53046, 53051, 53064, 53070, 54036 


54040 (GAO/RCED—88-124) Offshore oil and gas: Re- 
organization of Interior's Minerals Management Service Re- 
gional Office. (General Accounting Office, Washington, DC 
(USA). Resources, Community and Economic Development 
Div.). 1988. 21p. General Accounting Office, PO Box 6015, 
Gaithersburg, MD 20877. 

The Minerals Management Service planned to reorganize the 
office of field operations in its Gulf of Mexico Regional Office. 
MMS did not analyze or study the current or proposed duties and 
responsibilities of the geoscientists to determine what, if any, impact 
the reorganization would have. 


54041 (IEACR—09) Catalysts for fuels from syngas. 
Mills, G.A. (IEA Coal Research, London (UK)). Aug 1988. 
62p. IEA Coal Research, London (United Kingdom). 

The science and technology of catalytic conversion of syn- 
thesis gas to liquid hydrocarbon and oxygenate fuels has been re- 
viewed. The objective has been to identify exploratory research re- 
sults and new catalytic concepts whose development could lead to 
significant improvements in indirect coal liquefaction. From an as- 
sessment of present technology, it is concluded that there are three 
major opportunities to improve syngas conversion processes by 
means of new and improved catalysts which provide a) higher se- 
lectivity ot high performance fuels, b) decreased plant investment 
costs, c) improved thermal efficiency. An evaluation has been made 
of the results of more than 300 recent reseach papers in the context 
of their potential to fulfil needs for improved synthesis gas conver- 
sion catalysts. This evaluation has led to a description of opportuni- 
ties for new research directions in catalysis for indirect coal lique- 
faction. These can find application in 1) further improvements for 
catalytic systems under development, 2) innovative catalytic proc- 
esses, or 3) new scientific catalytic approaches. It is concluded that 
there are excellent research opportunities for improvements in indi- 
rect coal liquefaction for production of both hydrocarbon and oxy- 
genate liquid fuels. It has been estimated that catalysts having im- 
proved capabilities for syngas conversion have the potential to im- 
prove the economics of synthetic fuels manufacture by 10% to 
30%. 304 refs., 32 figs., 21 tabs. 


54042 (NP—8770391) Coal mining in the energy policy 
of the Federal Republic of Germany in 1986. (Statistik der 
Kohlenwirtschaft e.V., Essen (Germany, F.R.)). Sep 1987. 
87p. (In German). NTIS (US Sales Only), PC A05/MF 
A01. Order Number DE88770391/JAW. 

After an introductory text divided into the sections energy 
and coal market, coal mining and brown coal mining, extensive 
tables containing the most important characteristic figures of 
German coal mining are shown. To compare the last figures of 


1986, figures from previous years are referred to (partly even going 
back to 1970). 


2960 Electric Power 


REFER ALSO TO CITATION(S) 53552, 54030, 54111, 54113, 56007 


54043 (CONF-880814—14) Incorporating uncertainty 
into electric utility long-term planning and decision making. 
Hirst, E. (Oak Ridge National Lab., TN (USA)). 1988. Con- 
tract AC05-840OR21400. 14p. NTIS, PC A03/MF AOI; 1; 
GPO Dep. Order Number DE88014742/JAW. 

From Summer study on energy efficiency in buildings; Pacif- 
ic Grove, CA, USA (28 Aug 1988). 

This paper discusses uncertainty as it affects the planning 
and acquisition of demand and supply resources by electric utilities. 
The basic elements of uncertainty and definitions of key terms are 
given to illustrate diverse types of uncertainties associated with dif- 
ferent resources and with the utility's external environment. Vari- 
ous analytical methods employed by utilities to treat uncertainty are 


discussed. A suggestion is offered on ways to enhance analysis of ° 


uncertainty by focusing more on the decision making process (and 
therefore less on the simulation of utility operations and finances). 
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Finally, an example is presented that shows how a particular re- 
source (programs aimed at improving energy efficiency of new 
buildings in this case) can affect other uncertainties that affect utili- 
ty decisions. Substantial progress has been made during the past 
few years in development and application of analytical methods to 
explicitly incorporate uncertainty into long-term planning. Howev- 
er, much remains to be done in collecting and interpreting data on 
the uncertainties associated with different resources and the utility's 
external environment and in using this information to assist decision 
makers in utilities and in regulatory commissions. 19 refs., 6 figs., 1 
tab. 


54044 (DOE/EIA—0226(88/06)) Electric power monthly, 
June 1988. (USDOE Energy Information Administration, 
Washington, DC. Office of Coal, Nuclear, Electric and Al- 
ternate Fuels). 15 Sep 1988. 45p. NTIS, PC A03/MF AOI - 
GPO. Order Number DE88017217/JAW. 


Total net generation by electric utilities in the United States 
for the month of June 1988 was 232,183 gigawatthours, 3 percent 
higher than the amount reported a year ago. Although tempera- 
tures (measured by cooling degree days) for June 1988 were 9 per- 
cent warmer than normal, they were 3 percent cooler than for June 
1987. A large portion of that higher demand for electricity was met 
by nuclear-powered generation. Net generation from nuclear power 
during June 1988 (44,079 gigawatthours) was only 1 percent below 
the record set in January of this year, and 21 percent above that 
reported in June 1987 (36,560 gigawatthours). The only energy 
source other than nuclear that reported higher levels of net genera- 
tion during June 1988 was coal, up 2 percent over the same period 
last year. Warmer-than-normal temperatures did, however, have an 
affect on various parts of the country. For example, on Wednesday, 
June 22, 1988, unseasonably high temperatures forced the Pennsyl- 
vania, New Jersey, and Maryland Interconnection (PJM) into a 
system-wide 5-percent voltage reduction for 2 hours. Contributing 
to that reduction in voltage was the shutdown of the Three Mile 
Island, Unit 1, for refueling and the closing of the Peach Bottom 
Units 2 and 3 by the Nuclear Regulatory Commission. Three Mile 
Island, Unit 1, normally provides the PJM system with about 800 
megawatts while the two Peach Bottom units, combined, provide 
approximately 2100 megawatts. 10 refs., 1 fig., 27 tabs. 


54045 (EPRI-EM—5843) 1987 annual review of demand- 
side planning research: Proceedings. Braithwait, C. (Electric 
Power Research Inst., Palo Alto, CA (USA); Barakat, 
Howard and Chamberlin, Inc., Oakland, CA (USA)). Aug 
1988. 480p. (CONF-8709329—). Unlimited audience, public- 
ly available. Research Reports Center, Box 50490, Palo 
Alto, CA 94303. Order Number T188016698/JAW. 

From Annual review of demand-side planning research; 
Houston, TX, USA (9 Sep 1987). 

The primary task of utility planners is to match electricity 
supply with customer demand. Traditionally, they have accom- 
plished this task by forecasting future demand and designing the ca- 
pacity to meet it. However, accurate demand predictions and flexi- 
ble supply have become increasingly difficult to achieve. The utility 
industry has experienced fundamental changes over the past 
decade, such as alterations in customer energy-use patterns because 
of high energy prices and increasing the cost of constructing new 
generating plants. In addition, the scope of the utility planning 
process has expanded to include DSM as well as supply-side man- 
agement. Successful DSM requires a better understanding of cus- 
tomer preferences and behavior, as well as more-accurate and de- 
tailed forecasting techniques. EPRI DSP research focuses on a 
wide variety of major utility planning issues. From September 9 to 
11, 1987, a national conference in Houston showcased recent work 
in EPRI’s DSP program. The 132 participants represented utilities 
of all types, regulatory agencies, federal and state regulatory agen- 
cies, and consulting firms. The conference featured three concur- 
rent sessions: end-use assessment and forecasting, DSP and informa- 
tion, and marketing support. The opening general session intro- 
duced the audience to the DSM program, and the closing session 
examined new ideas for the future. EPRI’s DSP program has pro- 
duced a wide variety of planning and forecasting models, analysis 
methods, systematic DSM planning and implementation procedures. 
Papers have been entered individually into EDB and ERA. 
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54046 (EPRI-EM—5846) Least-cost energy planning in 
the Midwest: A symposium: gs. Morey, M.J. (Elec- 


Proceedin; 
= Power Research Inst., Palo Alto, CA (USA); Center for 


Regulatory Studies, Normal, IL (USA)). Jun — 206p. 
(CONF-8702145—). Research Reports Center, Bo 
Palo Alto, CA 94303. Order Number T188012291/JAW. 

From Least-cost energy planning in the midwest: a symposi- 
um; Chicago, IL, USA (10 Feb 1987). 

This report consists of a series of papers presented by econo- 
mists, utility representatives, regulators and consumer advocates at 
a conference entitled Least-Cost Energy Planning in the Midwest: 
A Symposium” organized by the Center for Regulatory Studies, 
February 10-12, 1987, in Chicago, Illinois. These papers represent 
the opinions of a wide range of individuals closely associated with 
the electric utility industry and its regulation and, in particular, var- 
ious aspects of least-cost energy planning. The objective of the 
symposium was to summarize information on six key issues: (1) 
who least-cost planning is intended to serve, (2) least-cost planning 
options, (3) operationalizing least-cost planning concepts, (4) 
demand-side issues and problems, (5) supply-side issues and prob- 
lems, and (6) integrated energy resource planning. The 15 papers 
presented at this symposium have been abstracted separately. 


54047 (ISI-B—18-86) Development of industrial electric 
power demands in Hesse through 1995. Angerer, G.; Schoen, 
M.; Brand, M. (Fraunhofer-Gesellschaft zur Foerderung der 
Angewandten Forschung e.V., Karlsruhe (Germany, F.R.). 
Inst. fuer Systemtechnik und Innovationsforschung; Hes- 
sisches Ministerium fuer Umwelt und Energie, Wiesbaden 
(Germany, F.R.)). Feb 1987. 115p. (In German). NTIS (US 

Sales Only), PC A06/MF AOl. Order Number 
DE88754828/JAW. 

Due to the prolonged preparations preceding the construc- 
tion of new power plants and the extension of distribution networks 
covering all demands, the optimum co-ordination of electric power 
supplies and electric power demands cannot dispense with long- 
range reliable electric power demand forecasts. Being well aware of 
this complex task, the Hessian government commissioned a compre- 
hensive study assessing the future electric power demands of indus- 
try, the small consumers and private households as well as the 
future extension of industrial electric power generation. By letter of 
May 11, 1986 the Fraunhofer Institute for Systems Engineering and 
Innovation Research (FhG/ISI) has been evaluating the industrial 
electric power demands in Hessia through 1995 on behalf of the 
Hesse Minister for Environmental and Energy Affairs. The report 
summarizes the results obtained and describes the methods and as- 
sumptions evaluations were based on. Industry in this context com- 
prises the mining industry as well as all sectors of the manufactur- 
ing trade. 


54048 (NP—8770390) Public electriciy supply in the Fed- 
eral Republic of Germany in 1986 (including Berlin/West). 
(Vereinigung Deutscher Elektrizitaetswerke e.V. (VDEW), 
Frankfurt am Main (Germany, F.R.)). 1987. 60p. (In 
German). NTIS (US Sales Only), PC A04. Order Number 
DE88770390/JAW. 

After a brief view at the most important characteristic data 
of the electricity industry of the Federal Republic of Germany for 
the years 1985 and 1986, the most important results of this econom- 
ical branch in 1986 are reported on; in doing this, power genera- 
tion, power consumption and power distribution are especially em- 
phasized. Many multicolour diagrams make the numbers clearer. 
The annex contains numerous tables; most of the comparisons with 
previous years go back until 1976. 
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REFER ALSO TO CITATION(S) 53393, 53402, 53488, 53501, 53517, 53522, 
53527, 53530, 53531, 53532, 54038, 55082 


54049 (ISI-B—2-87) Technology risk assessment - struc- 
ture and feasibility - example: Solar energy utilization in the 
Federal Republic of Germany. Summary. (Fraunhofer-Gesell- 
schaft zur Foerderung der Angewandten Forschung e.V., 
Karlsruhe (Germany, F.R.). Inst. fuer Systemtechnik und 
Innovationsforschung). 13 Mar 1987. 28p. (In German). 
NTIS (US Sales Only), PC A03/MF AO1. Order Number 
DE88754827/JAW. 

With solar energy utilization as a concrete example access is 
given to the pragmatic and economic limitations of an innovative 
technology. Apart from explaining the study's arrangement and 
structure (methodical aspects, field conditions, scenarios) the sum- 
mary refers to the three solar systems introduced (thermal solar 
collectors, photovoltaic decentralized systems, solar satellite sys- 
tems) and evaluates their effects on the status-quo scenario with 
regard to power engineering, economy and economics, the environ- 
ment, safety engineering, society and individuals. The summary 
concludes with discussing some vital conditions and measures and 
sums up the accompanying critical research work. (HWJ). 


54050 (PB—88-215785/XAB) Peoples’ institutions for 
forest and fuel-wood development: a report on participatory 
fuel-wood evaluations in India and Thailand. Morse, R.; 
Tingsabadh, C.; Vergara, N.; Vidyarthi, V. (East-West 
Center, Honolulu, HI (USA). Resource Systems Inst.). Mar 
1987. 321p. NTIS, PC A1l4/MF AOl1. 

This research project on Participatory Evaluation of Fuel- 
wood Programs in selected regions of India and Thailand repre- 
sents a profound departure from traditional evaluation approaches. 
Instead of engaging experts who are external to the rural settings, 
farm families, and other village residents are involved as evaluators 
themselves. From this experience, it would seem appropriate for de- 
velopment planners to modify their approach so that future prob- 
lem identification, planning, implementation, and evaluation are par- 
ticipatory in nature. Methods for strengthening and adapting exist- 
ing local institutions for this purpose are identified. The findings 
also indicate the necessity of modifying current policies and laws 
on land use in light of the influence of tenurial arrangements, as re- 
ported by farmers and other community members, on their deci- 
sions and behavior relative to soil, water, and forest conservation 
and management. 


54051 (SERI/CP—217-3315, pp 194-198) Cape Verde 
and renewable energy. Nichols, L.B. (Controlex/Natural 
Power Inc., New Boston, NH (USA)). 1987. NTIS, PC A 
20. Order Number DE88012681/JAW. (CONF-871062—). 

From Windpower ‘87; San Francisco, CA, USA (5 Oct 
1987). 

The Republic of Cape Verde consists of a group of islands 
located 455 kilometers to the west of the Cape Verde Peninsula of 
Senegal, in West Africa. The republic gained its independence in 
1974. The population of approximately 300,000 live on nine of the 
larger islands. Many live in remote villages with no electricity or 
potable water and must walk 10 to 20 kilometers per day to obtain 
fresh water and fire wood. A severe drought lasting for the past 
two decades has seriously curtailed agricultural production and cre- 
ated hardship for the people. Cape Verde has a substantial wind 
and solar energy resource which can be used to improve the stand- 
ard of living. The government has instituted many renewable 
energy projects to explore the feasibility of systems to capture wind 
and solar energy. 












29 ENERGY PLANNING AND POLICY 
2990 Unconventional Sources And Power Generation 


54052 (SERI/CP—217-3315, pp 259-267) Boost to win- 
denergy in the Netherlands. de Bruijne, R.; Haanen, T.; 
Hack, R.K. 1987. NTIS, PC A_ 20. Order Number 
DE88012681/JAW. (CONF-87 1062—). 

From Windpower ‘87; San Francisco, CA, USA (5 Oct 
1987). 

A The energy policy of the Netherlands government is cen- 
tered on two key items, viz conservation and diversification of 
fuels. Accordingly, one objective of that policy is to stimulate the 
use of wind energy for generation of electricity. The government 
holds the position that the utilization of wind turbine power should 
be expanded on a large scale. The objective is for 1000 MW of 
wind power to be available by the turn of the century. In order to 
accelerate the introduction of wind energy the Ministry of Eco- 
nomic Affairs has launched the Integral Wind Energy Program 
(IWEP), which provides financial support to both manufacturers 
and operators of wind turbines. In addition, the Ministry for the 
Environment has introduced an environmental bonus to ensure that 
windpower generation be concentrated in areas where the benefits 
will be highest and the environmental impact smallest. 


54053 (SERI/CP—217-3315, pp 273-280) International 
Energy Agency wind energy program: a ten-year review. Per- 
shagen, B.; Pedersen, B.M.; Ancona, D.F. (Studsvik Energi- 
teknic AB (Sweden)). 1987. NTIS, PC A 20. Order Number 
DE88012681/JAW. (CONF-871062—). 

From Windpower ‘87; San Francisco, CA, USA (5 Oct 
1987). 

: Renewable energy is one of four technology areas for joint 
RD & D efforts, and wind energy is generally considered one of 
the most promising of the renewable energies. Two Agreements on 
wind energy were implemented in 1977: a program for research 
and development on wind energy conversion systems (IEA R & D 
WECS) and cooperation in the development of large-scale wind 
energy conversion systems (IEA LS WECS). Progress under both 
programs is discussed. 


54054 (SERI/CP—217-3315, pp 287-292) Wind energy 
R & D & D activities in Spain. Martin, F. (Instituto de En- 
ergias Renovables-CIEMAT, Madrid (Spain)). 1987. NTIS, 
PC A 20. Order Number DE88012681/JAW. (CONF- 
871062—). 

From Windpower '87; San Francisco, CA, USA (5 Oct 
1987). 

, The Renewable Energy National Plan (1986-1992, with revi- 
sion at 1988) provides institutional frame and instruments for re- 
newable activities, where wind energy plays a significant role. The 
main objective for this area is to achieve an installed power of 20 
MW in 1988 and 60 MW in 1992, stabilizing actions on the WECS 
supply and demand. The R & D & D activities in the wind energy 
field are mainly the following: (1) wind resource assessment - fo- 
cused in high potential areas through intensive measuring cam- 
paigns and site selection; (2) development of technology - technical 
support to manufacturers in small and medium size WECS, and 
international cooperation projects in large WECS; (3) wind energy 
applications - wind farms, wind-diesel systems, water pumping and 
water desalination projects; (4) performance and testing - experi- 
mental wind energy plant at Tarifa (100 KW) and test plant for 
small WECS in Alfabia and blade fatigue test plant; (5) internation- 
al cooperation - participation in the R & D WECS and in LS 
WECS IEA Programs and several projects supported by the CEC 
Program (DG XII and DG SVII). The scope and content of these 
programs are outlined below. 


54055 (SERI/CP—217-3315, pp 293-294) Update on 
Swedish wind energy activities. Engstroem, S. (National 
Energy Administration, Stockholm (Sweden)). 1987. NTIS, 
aa - Order Number DE88012681/JAW. (CONF- 

From Windpower ‘87; San Francisco, CA, USA (5 Oct 
1987). 

: Operation of Swedish large WECS prototypes Maglarp and 
Naesudden has resulted in an accumulated time of operation of 
10,500 and 8700 hours including August 1987. The Basic Research 
program continues. A conceptual design study is conducted with 
German cooperation. The siting Investigation will be finalized in 
1988. This paper describes the 3- and 2-MW wind turbine genera- 
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tors, and briefly discusses the basic research program, the joint pro- 
gram between utilities and the government, the Swedish Power 
Board’s wind energy program, siting investigations, and offshore 
windpower studies. 
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54056 (DOE/PC/70507—13) MHD [magnetohydrodyna- 
mic] channel development: Quarterly report, April 1987-June 
1987. (Avco-Everett Research Lab., gon MA (USA)). 
Jul 1987. Contract AC22-84PC70507. 64p. NTIS, PC A04/ 
MF AO1; 1; GPO Dep. Order Number DE88014788/JAW. 

The results from the MHD channel design and performance 
data reduction of the cathode shorting simulation experiments are 
reported. These tests were conducted in the MK VI where the 
channel was operated with unslagged walls and the cathode elec- 
trodes were periodically shorted externally to simulate the. effects 
of polarized slag layer shortings. An analytical model was formulat- 
ed to help explain the observed current reversals at the upstream 
edges of the shorted cathode groups. The model and the results 
from the application of the model to the cathode shorting problem 
are described. During this reporting period four experimental inves- 
tigations were carried out: (1) an evaluation of the effects of con- 
necting insulator wall elements as anode and cathode elements, (2) 
a comparison of channel performance injecting Montana Rosebud 
coal versus flyash into the ash injected oil combustor, (3) an evalua- 
tion of cathode wall design and loading modification on the cath- 
ode wall resegmentation characteristics, and (4) an evaluation of 
inter-anode arc quenching techniques. 12 refs. 


3005 Fuel Cells 


54057 (CONF-870416—7) Advanced concepts for con- 
taminant resistant fuel cells. Remick, R.J. (Institute of Gas 
Technology, Chicago, IL (USA)). 1987. Contract AC21- 
86MC23023. llp. NTIS, PC A03/MF A01. Order Number 
DE88017151/JAW. 

From 14. annual energy technology conference~and exposi- 
tion; weenens DC, USA (14 Apr 1987). 

t has been shown that both the phosphoric acid fuel cell 
and oo molten carbonate fuel cell are adversely affected by the 
presence of trace amounts of sulfur in the fuel supply. Unfortunate- 
ly, coal gasifier derived fuel streams contain anywhere from 200 to 
4000 ppM of sulfur even when operated on low sulfur coals. There- 
fore, for the combination of a coal gasifier and a fuel cell power 
plant to become a reality, processes for removing sulfur from fuel 
streams to levels of less than 5 ppM must be developed or a 
method must be found to increase the sulfur tolerance of these’ fuel 
cells. Two such methods for increasing the sulfur tolerance of 
molten carbonate fuel cells are currently under investigation at IGT 
under DOE/METC sponsorship. One method utilizes a hydrogen 
permeable membrane to remove the hydrogen fuel from the con- 
taminated gas stream. The other method seeks to identify and de- 
velop sulfur tolerant anode materials which are unaffected by sulfur 
contaminants in the fuel. 


54058 (DOE/MC/23023—2549) Contaminant _ resistant 
molten carbonate fuel cell: Annual report, June 1986--June 
1987. Remick, R.J.; Jewulski, J.R.; Lu, S.H. (Institute of 
Gas Technology, Chicago, IL (USA)). Jun 1987. Contract 
AC21-86MC23023. 117p. NTIS, PC A06/MF AO1; 1; GPO 
Dep. Order Number DE88001047/JAW. 

This report summarizes the results of a year-long program 
evaluating the application of solid nickel foils as hydrogen-permea- 
ble barriers to contaminants (H2S, HCl, NHs) in molten carbonate 
fuel cells. A parametric study was conducted using 2.5 to 7.5 wm 
thick nickel foils in both laboratory-scale and bench-scale fuel cell 
tests. Two design configurations were evaluated, one in which the 
foil was placed adjacent to the electrolyte matrix and one in which 
the foil was placed between two porous metal plaques. In both 
cases the foil served as a barrier for contaminants. Post-test analysis 
of electrolyte matrices indicated that both configurations retarded 
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or prevented contaminants from reaching the electrolyte. However, 
problems were encountered with the first configuration in that gas- 
eous products built up on the electrolyte side of the anode, substan- 
tially increasing cell polarization. The second configuration per- 
formed significantly better than the first, delivering a performance 
nearly equal to that of a standard porous metal anode structure. 
However, the flux of hydrogen crossing the foil in this configura- 
tion proved to be sensitive to sulfur contaminants in the fuel. As a 
consequence, a reduction in current density at constant cell voltage 
was observed when H2S was present in the fuel, despite the fact 
that no H2S reached the three-phase region where electrode, fuel, 
and electrolyte meet. This behavior, however, may be overcome by 
using a foil other than pure nickel. 36 refs., 30 figs., 22 tabs. 


54059 (DOE/METC—88/2028) Development of an ex- 
tractive, continuous monitor to analyze hydrogen chloride in 
coal-derived streams. Huston, G.C. Sr.; Wachter, 
J.K. (USDOE Pittsburgh Energy Technology Center, PA). 
Sep 1988. 28p. NTIS, PC A03/MF A0Ol. Order Number 
DE88010260/JAW. 

An HC1 monitor has been developed at the Morgantown 
Energy Technology Center for the extractive analysis of high-tem- 
perture/high-pressure, coal-derived process streams. This monitor 
can measure HC1 concentrations in the presence of all known coal 
gasification products. Detection is based on the ability of HC1 to 
protonate a high boiling alcohol (solvent) and, thus, enhance the 
conductivity of the alcohol. Conductivity is then related to HC1 
concentration. The observed high degree of sensitivity that can be 
achieved is a result of analyte preconcentration prior to the con- 
ductivity measurement. Preconcentration is caused by the apparent- 
ly fast dissolution rate of HC1 into the alcohol solvent coupled 
with a large anlyte gas-to-solvent, volume flow rate ratio. The 
linear dynamic range of the HC1 monitor is two orders of magni- 
tude. However, since the degree of preconcentration can be adjust- 
ed by changing either the solvent or analyte gas flow rate, the HC1 
monitor has an extended operating range of six orders of magnitude 
(parts per billion [ppB] lower limit, percentage upper limit). The 
practical lower detection limit for the HC1 monitor is estimated to 
be 50 parts per billion, volume (ppbv). Precision is good: typical 
relative average deviations are about three parts per hundred. Al- 
though the HC1 monitoring method was originally designed for 
analyzing gasification process streams, the system can be adapted 
for use with a variety of process gas streams. 40 refs., 8 figs., 3 tabs. 


54060 (NKSZ—8501, pp 368-370) Fuel cell of high per- 


formance for vehicular application (1). Motoo, Tetsu; Hir- 
asawa, Rei; Ota, Ken’ichiro; Furuya, Choichi. (Yamanashi 
Univ., Faculty of Engineering, Kofu, Japan;The Univ. of 
Tokyo, Tokyo, Japan; Yokohama National Univ., Faculty of 
Engineering, Yokohama, Japan). 1985. (In Japanese). Nissan 
Kagaku Shinko Zaidan, 6-17-2, Ginza, Chuo-ku, Tokyo. 

In FY 1985 Annual Report of Nissan Science Foundation. 

To make the cell light-weighted and vibration resistant, alu- 
minium was employed as the basic structural material. For the im- 
provement of anti-pressure capability to protect electrolyte and fuel 
gas from leaking, packings and sealing agents of fluorine series 
proved to resist the pressure of 5 kg/cm? or higher. As regards the 
recycling of gas, a system which employed a diaphragm has been 
investigated. An electronic computer was used for numerical analy- 
sis to study the optimization of heat dissipation method. When the 
pressures of 1 atm. hydrogen and oxygen were increased by about 
4 kg/cm? for a cell with electrodes of 12.5 cm? effective area at 1 
atm., the output of the cell was found to be doubled to 0.5W/cm? 
It was clarified that it would be possible to make a high perform- 
ance cell with over 1.0A output at 0.6V by improving the produc- 
tion system of electrodes. (2 figs, 1 phot) 


54061 (LA-tr—88-17) Marix of fuel cells. Saito, Rokuya. 
(Los Alamos National Lab., NM (USA)). 1988. Contract 
W-7405-ENG-36. Translation of Japanese Patent Applica- 
tion No. 1983-28022, February 21, 1983. 3p. NTIS, PC 
A02/MF AO1. Order Number DE88017049/JAW. 

This paper is a patent request for a matrix of fuel cell. The 
range of inventions in which patent is requested for: (1) matrix of 
fuel cell where silicon carbide fibers (whiskers) intertwine with and 
adhere to reticulate fluorescence; (2) the above silicon carbide 
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whisker is a needle shaped single crystal, 0.1-1.0 micron in diame- 
ter, 50-200 in length. 


3008 Miscellaneous Converters 


54062 (PB—88-236799/XAB) Exploratory research on 
natural gas-fired tovoltaic systems. Final report, 
March 1987-April 1988. Parent, C.R.; Nelson, R.E.; Olow, 
J.S. (TPV Energy Systems, Inc., Waltham, MA (USA)). 
May 1988. 8ip. NTIS, PC A05/MF AO1. 

The maximum practical efficiency that can be obtained with 
a natural gas-fired, heat-recirculating, thermophotovoltaic (TPV) 
system was assessed. The technology uses a fibrous ytterbia ceramic 
emitter to convert fuel energy into radiant energy and silicon pho- 
tovoltaic cells to convert radiant energy into electrical energy. The 
effect of recuperatively preheating combustion air was determined 
with apparatus consisting of an electric resistance heater capable of 
heating the combustion air stream to 600 C and a rapid-mixing 
burner to support combustion on the emitter with elevated temper- 
ature air. Efficiency was also calculated with a model which as- 
sumed thermal equilibrium between the emitter and the gas stream 
at the emitter. Agreement with experiment for combustion air tem- 
peratures up to 600 C was fair. Calculations for a combustion air 
temperature of 1300 C, the maximum one might obtain with a ce- 
ramic heat exchanger, indicated a maximum system conversion effi- 
ciency of 14%. 
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54063 (AD-A—194475/0/XAB) Composite buildings for 
military bases. Flanders, S.N. (Army Cold Regions Re- 
search and Engineering Lab., Hanover, NH (USA)). Mar 
1988. 34p. (CRREL—88-4). NTIS, PC A03/MF AO1. 

This report compares the use of composite buildings with 
the use of conventional buildings. Composite buildings are those 
that combine into fewer buildings several uses that traditionally 
have occurred in separate buildings. The comparisons are based on 
construction costs, life cycle costs, speed of construction, materials 
availability, energy efficiency, fire safety, organizational efficiency, 
incremental or modular construction, and habitability. The uses re- 
ported on include a military training facility in St. Jean, Quebec; a 
shopping and community center complex for Fort Wainwright, 
Alaska; and battalion and brigade buildings for mobilization at Fort 
Leonard Wood, Missouri, and in Alaska. In each case, when com- 
parisons are made between permanently constructed buildings, the 
composite buildings are cheaper to build and maintain than the con- 
ventional buildings. The composite buildings consume less energy 
and are much more convenient to their occupants. 


54064 (ASHRAE/SP—49, pp 824-829) Measured net 
energy performance of single glazing under realistic condi- 
tions. Klems, J.H.; Keller, H. (Lawrence Berkeley Lab., CA 
(USA)). 1986. NTIS, PC A99/MF A0l. Order Number 
DE88012471/JAW. (CONF-851202—). Contract AC03- 
76SF00098. 

From DOE-ORNL-ASHRAE-BTECC conference on ther- 
mal performance of the exterior envelopes of buildings-III; Clear- 
water Beach, FL, USA (2 Dec 1985). 

A new measuring facility, the MoWiTT, has begun oper- 
ation with a study of the summer performance of single glazing in 
south-facing and east-facing orientations. These measurements dem- 
onstrated the MoWiTT’s capabilities and provided a baseline for 
future measurements of more complex fenestration systems. The net 
heat flow through the fenestration was measured at fifteen-minute 
intervals over several days. Simultaneous measurements of air tem- 
peratures and solar intensities were used as input data for an 
ASHRAE calculation of the same quantity, assuming standard 
summer values for the film coefficients. Good agreement between 
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measured and calculated heat flows was obtained when the vertical 
surface solar intensity was used as input and the calculation includ- 
ed the effects of window setback. 


54065 (BSRIA/TNI—1-88) Ventilation effectiveness in 
mechanical ventilation systems. Potter, I.N. (Building Serv- 
ices Research and Information Association, Bracknell 
(UK)). Apr 1988. 7p. BSRIA, Old Bracknell Lane West, 
Bracknell, Berkshire, RG12 4AH, price Pound 15.00. 
Ventilation effectiveness is a measure of the performance of 
the ventilation system in terms of maximising the use of a given 
fresh air input in reducing indoor generated pollutant concentra- 
tions. This Technical Note briefly examines the ventilation effec- 
tiveness of three different types of mechanical ventilation arrange- 
ment. This laboratory based study measured the difference between 
extract only, wall-mounted supply grilles and floor mounted supply 
twist outlets. Different rates of fresh air supply were also investi- 
gated, all with a simulated occupant producing the contaminant. It 
would appear that the overall fresh air ventilation rate is the key 
parameter, with ventilation effectiveness secondarily influencing the 
acceptability of the indoor air quality. There were, however, differ- 
ences in the ventilation effectiveness of the three systems with the 
largest measured difference of 28% between extract only and floor 


mounted twist outlets, the latter providing the more favourable 
result. 


54066 (CONF-880627—5) Foundation futures: Energy 
saving opportunities. Christian, J.E. (Oak Ridge National 
Lab., TN (USA)). 1988. Contract AC05-840R21400. 27p. 
NTIS, PC A03. Order Number DE88016350/JAW. 

From ASHRAE annual meeting; Ottawa, Canada (25 Jun 
1988). 

, Significant energy savings will result from compliance to the 
foundation insulation recommendations in ASHRAE Standard 
90.2P, {open—quotes}Energy Efficient Design of New, Low-Rise 
Residential Buildings{close—quotes} (ASHRAE 1987). This paper 
summarizes an assessment of current US energy savings from foun- 
dation insulation and estimates future savings resulting from broad- 
scale adoption of ASHRAE 90.2P. The assessment is based on the 
premise that the detailed analysis behind ASHRAE 90.2P and its 
systematic method of determining insulation levels in a balanced 
manner will allow it to become the accepted base energy perform- 
ance standard for all residential construction. The total energy cur- 
rently being saved by foundation insulation (30% of 1.7 million new 
units) in one year’s worth of new housing starts in the United 
States is estimated at 9.6 {times} 10'* Btu/yr (10.1 PJ/yr [petajoule 
= 10% joule]). The full compliance with ASHRAE 90.2P leads to 
more than a doubling of current foundation insulation energy sav- 
ings. The extrapolation of existing practice and the addition of 
other contributions resulting from compliance with ASHRAE 90.2 
lead to an estimated energy savings by the year 2010 between 0.38 


and 0.45 quad/yr (400 and 475 PJ/yr [quad = 10% Btu)). 11 refs., 
14 tabs., 7 figs. 


54067 (CSTB-PC—631) Supply and demand of air condi- 
tioning materials in Africa. (Centre Scientifique et Tech- 
nique du Batiment, 75 - Paris (France)). 1987. 75p. (In 
French). NTIS (US Sales Only), PC A04. Order Number 
DE88754921/JAW. 

The air conditioning market in West Africa is studied; statis- 
tics of air conditioning materials (both individual and collective) are 
given from 1975 to 1985 and various prospectives up to 2000 are 
examined. Various countries market prospectives are described, 
corresponding to different climatic and hygrometric conditions: 
Senegal, Ivory Coast, Niger, and Cameroon. 


54068 (CSTB-R—27-86-L) Decision of improving the 
energy situation and socio-residential situations: setting-up of 
types. Laumonier, C.; Skoda, C. (Centre Scientifique et 
Technique du Batiment, 75 - Paris (France)). 1986. 173p. (In 
French). NTIS (US Sales Only), PC A08/MF A01. Order 
Number DE88754919/JAW. 

A public enquiry on the various motivations or reserves of 
the occupiers of a building (house, residential building...) concern- 
ing modernization and retrofitting of their building is presented. 
The behaviour of the occupiers is analysed as a function of socio- 
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economic factors, dwelling type, objective type, inhabitant type 
(owner, tenant...). Some recommendations are then proposed to- 
wards an improvement of the various financial incentives, informa- 
tion, help to decision making, relations with professionals. 


54069 (DOE/SF/15774—T1) Weatherization Assistance 
Program: Final monitoring report for: Arizona, California, 
Nevada. (Stroud, Inc., Arvada, CO (USA)). Sep 1988. Con- 
tract AC03-85SF15774. 29p. (DOE/SF/15774—T1). NTIS, 
PC A03. Order Number DE88017073/JAW. 

Stroud, Inc., was awarded a contract by the Department of 
Energy San Francisco Operations Office (DOE-SAN) to evaluate 
the weatherization programs for selected grantees and subgrantees 
in Arizona, California, and Nevada. The provisions of the contract 
specified an initial year and renewable optional periods of two (2) 
additional years. The first year of the contract began on October 1, 
1985, and expired on September 30, 1986. The final report for that 
first year was submitted to DOE-SAN in August, 1986. The second 
year of the contract began on October 1, 1986, and expired on Sep- 
tember 30, 1987. The final report for that second year was submit- 
ted to DOE-SAN in August, 1987. This report covers the monitor- 
ing of grantees and subgrantees for the second option year, or what 
is the third year of the contract. The first two (2) weeks of the 
third year’s activities were devoted to scheduling the agencies to be 
monitored. The actual field monitoring began on November 16, 
1987, and was completed on August 19, 1988. During this nine- 
month period, twenty-nine (29) agencies, both grantees and sub- 
grantees, were visited and evaluated under this contract. 


54070 (LBL-PUB—610) PEAR 2.1 (Program for Energy 
Analysis of Residences): User's manual. (Lawrence Berkeley 
Lab., CA (USA)). Mar 1987. Contract AC03-76SF00098. 
72p. Regents of the University of California, Berkeley, CA 
94720. Order Number T1I88016501/JAW. 

This document provides descriptions of the data screens that 
make up PEAR (Program for Energy Analysis of Residences), to- 
gether with step-by-step instructions for using the microcomputer 
program diskette. PEAR is entirely contained on a single 5-1/4 
inch diskette that can be used by IBM or all IBM-compatible per- 
sonal computers having at least 128K memory. The program will 
operate on either a hard disk or a two disk drive system, with 
either a monochromatic or color monitor. However, a graphics 
adapter is needed to implement the Bar Chart Option. It is strongly 
recommended that a backup copy of the PEAR program be made 
for everyday use and that the original program diskette be stored in 
a safe place. A diskette for data storage is not needed in order to 
run the PEAR program. PEAR is an interactive program for resi- 
dential building energy analysis utilizing a comprehensive DOE-2.1 
database for residential buildings. This database was compiled by 
Lawrence Berkeley Laboratory with over 10,000 computer simula- 
tions covering five residential buildings ‘in 45 geographical loca- 
tions. 3 refs., 5 tabs. 


54071 (NP—8770392) Annual energy consumption of 
electric heating systems (abridged method). Calculating the 
cost of heating systems. (Hauptberatungsstelle fuer Elektrizi- 
taetsanwendung e.V., Frankfurt am Main (Germany, F.R.)). 
Mar 1987. 6p. (In German). NTIS (US Sales Only), PC 
A02/MF AO1. Order Number DE88770392/JAW. 

Cost calculations are based on data identifying the energy 
demand of heating systems. Due to the fact that page two, ‘space 
heating’, which is relevant to such calculations and part of the re- 
vised version of VDI regulation 2067, was withdrawn again in 
early 1986, there is no calculation basis available at present. The 
abridged process worked out within the frame of the study pro- 
vides a practicable scheme for electric heating systems. Although it 
is but an approximate method it allows for sufficiently exact results 
more or less corresponding to existing statements according to VDI 
regulations 2067, page 1, 1983. 
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54072 (NP—8770395) Calculating the heat demand of 
buildings - a comparative evaluation of calculation methods. A 
survey of different calculation methods taking into account or 
disregarding solar energy gains, exemplified by an average 
row house. Gruson, C.; Kerschberger, F. (Stuttgart Univ. 
(Germany, F.R.). Inst. fuer Bauoekonomie). Nov 1984. 
135p. (In German). NTIS (US Sales Only), PC A07. Order 
Number DE88770395/JAW. 

The manual facilitates the calculation of heat demands by fa- 
cilitating the selection of calculation methods and calculation as 
such. An average row house serves to exemplify and demonstrate 
the different calculation methods (specifications, plans, marginal 
conditions, determinations of quantities, calculation of the k-values). 
A detailed description is given of the following calculation meth- 
ods: DIN standard 4701 heat demands, k-exponent heat demands, 
annual heat demand according to VDI regulations 2067, annual 
heat demand determined with the help of the solar-load-ratio (SLR) 
method, annual heat demand determined with the help of the dy- 
namic-energy-response of buildings (DEROB) method. Access is 
given to comparative evaluations (in the form of tables) and inter- 
pretation of the calculation results and methods as such. The 
manual concludes with an evaluation of the different calculation 
methods (time spent on and efforts going into the calculation, pref- 
erential uses). (HWJ). 


54073 (NP—8770401) Light, air, sun, heat, health, and 
thermal comfort. A survey. Weeber, H.; Weeber, R.; Weber, 
R. (Buero fuer Stadtplanung und Sozialforschung Weeber 
und Co., Stuttgart (Germany, F.R.)). 1986. 210p. (in 
German). NTIS (US Sales Only), PC Al0/MF A01. Order 
Number DE88770401/JAW. 

A survey gives access to the physico-constructional, techni- 
cal, architectural, psychological and medical requirements and facts 
concerning light, air, the sun, and heat in building construction. 
Both those engaged in construction activities and occupants inter- 
ested in the subject are meant to be given a clear and all-embracing 
piece of information along with a discussion of problems and solu- 
tions. The report is based on reviewed and commentated literature 
on the subject. Popular types and styles of buildings exemplify 
practical problems. Requirements and relevant solutions were dis- 
cussed with different groups of occupants. Examples and occu- 
pants’ discussion were nieant to help differentiate the many aspects 
and solutions worth to be considered. 


54074 (NP—8770403) Optimization of the use of a heat 
pump at the Technical University of Braunschweig/Wolfen- 
buettel. Final report. Cerbe, G.; Rieken, A. (Fachhochschule 
Braunschweig-Wolfenbuettel, Wolfenbuettel (Germany, 
F.R.). Inst. fuer Energie-, Gas- und Wasserversorgung). 
Dec 1985. 267p. (In German). NTIS (US Sales Only), PC 
Al2. Order Number DE88770403/JAW. 

In 1983 the heating of the Technical University of Braunsch- 
weig/Wolfenbuettel was equipped with a gas-engine-powered air- 
to-water heat pump providing some 300 kilowatts, equivalent to 
about 15 per cent of the total heat requirement. The heat pump was 
scientifically monitored by the Institute for Energy, Gas, and Water 
Supply to assure optimum operation in combination with the con- 
ventional heat generators. For this purpose a comprehensive data 
recording and processing system was installed covering every detail 
of the complete heat-generating facilities including the gas-engine- 
powered heat pump for the period of a year. The investigations re- 
vealed where there are limits to the use of the heat pump as cur- 
rently integrated into the heat-generating system of the university, 
what measures are appropiate to improve performance, and what 
economic results can be achieved. In general it can be said that 
larger gas-engine powered heat pumps today are technically mature 
as a rule but require expert surveillance of the plant during oper- 
ation. If this requirement is fulfilled, economically reasonable re- 
sults can be achieved also with plants used exclusively for heating 
purposes, although currently the comparable annual cost, if conven- 
tional modern heat generating systems are used, will frequently be 
lower in spite of the energy conservation achieved by the heat 
pump, owing to the current low prices for energy. 
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54075 (NP—8770404) Munich solar ecobuilding. Docu- 
mentation of a demonstration program as of stage of summer 
1986. Pt. 1. Concept, construction, design, measuring system. 
(Muenchener Gesellschaft fuer Stadterneuerung m.b.H. 
(MGS) (Germany, F.R.)). [1986]. 114p. (In German). NTIS 
= Only), PC A06. Order Number DE88770404/ 
AW. ‘ 


The Munich solar ecobuilding aims at demonstrating the fea- 
sibility and effect of solar energy systems to be integrated into new 
residential buildings. The ecobuilding was finished on October 20, 
1983. The results available so far prove to show that the present 
state of solar engineering, even in our latitudes, allows an economic 
use of solar space heating systems. Some of the contributions con- 
tained deal with the ecobuilding as a whole, the technical installa- 
tions of the building, the measuring system, energy demand and 
1985 energy balances. Two examples demonstrate the economic as- 
pects of solar energy utilization. Moreover, access is given to 
public experiences and to the special service those who are interest- 
ed in solar energy can make use of. 


54076 (NP—8770405) Consulting model helping to eco- 
nomically retrofit skins and heating systems of residential 
buildings. A model for informing citizens. Prodinger, K. 
(Technische Univ., Vienna (Austria). Inst. fuer Ener- 
giewirtschaft). May 1986. 240p. (In German). NTIS (US 
Sales Only), PC Ail. Order Number DE88770405/JAW. 

The consulting program described reconstructs the relation 
and interaction between the skin of buildings and heating systems. 
The program focuses on the combined individual retrofitting of 
buildings including both skins and heating systems. The replace- 
ment of one heating system by an other or change from one fuel to 
an other does not meet with difficulties. Apart from determining 
the energy values required, the program suggests a scheme of the 
costs involved ranging from heating system or skin investment 
costs to the cost of energy. The particular advantage of the pro- 
gram consists in its allowing for optimum costs and optimum 
energy conservation results by repeated modifications of heating 
systems and skins. Besides, an optimizing algorithm allows for the 
determination of ideal thermal insulation parameters. The program 
aimes at optimum overall results for both the skins and the heating 
systems of buildings. 


54077 (NYSERDA—88-4) An agenda for cooperative R 
and D in advanced, energy-efficient housing: Final report. 
Levy, M.E.; Jones, R. (New York State Energy Research 
and Development Authority, New York (USA); Levy Part- 
nership, New York (USA); Brookhaven National Lab., 
Upton, NY (USA)). Feb 1988. Contract AC02-76CH00016. 
66p. NTIS, PC A04/MF AO1. Order Number DE88016030/ 
JAW. 


Relative to its size in the national economy the home build- 
ing sector, and related organizations, conduct little research and de- 
velopment. Yet, many of the problems that face the industry today, 
and are expected to confront the industry in the future, and many 
of the opportunities for creating a more vibrant and internationally 
competitive industry, are inextricably linked to a strong R&D 
agenda. This study continues the much-needed process of identify- 
ing the logical role for public agencies in conducting and promot- 
ing energy-related housing research. Research needs must be illumi- 
nated against the backdrop of a housing industry undergoing 
changes that may fundamentally alter the way homes are built, reg- 
ulated, financed and marketed. The anticipated sharp rise in fossil 
fuel prices, the crisis in housing affordability, the growing presence 
of foreign housing and housing products and the internationaliza- 
tion of the housing business are some of the pressures that are insti- 
gating change. This study concludes that in order for housing to 
evolve in ways that are responsive to the problems the housing in- 
dustry faces today and those that are anticipated in the future, a 
well-planned and well-coordinated program of publicly supported 
R&D is essential. In particular, energy-related R&D is shown to 
crosscut four areas that include: the technology of construction, the 
types of communication linkages that bind the organizations that 
conduct R&D and those that use it, and the regulatory and lending 
processes. In each area R&D activities are proposed that are de- 
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signed to improve residential energy-efficiency while keeping pace 
with trends in new construction. 


54078 (PB-—88-213251/XAB) Is energy conservation 
fire-safe. Technical report. Melott, R.K. (Society of Fire 
Protection Engineers, Boston, MA (USA)). May 1978. 10p. 
(SFPE-TR—78-8). NTIS, PC A02. 

This paper is an overview of the existing and potential fire 
problems associated with (or likely to be associated with) energy- 
conservation efforts in structures. Among the topics discussed are 
some of the known fire problems related to such energy-conserva- 
tion measures as: the manufacture and use of combustible insulation; 
the improper (from a fire-safety viewpoint) installation of insula- 
tion; the return to the use of hard-fuel heating and cooking appli- 
ances; introducing new fire hazards in the installation of these ap- 
pliances; the use of untried or inadequately evaluated concepts; the 
use of equipment in ways not contemplated by the designers; and 
encouraging do-it-yourself concepts which can result in potentially 
hazardous installations. 


54079 (PB—88-235460/XAB) Commercial energy sys- 
tems: strategy and overview. (Gas Research Inst., Chicago, 
IL (USA)). 1988. 24p. (GRI—88/0193). NTIS, PC A03/MF 
A0l. 

Color illustrations reproduced in black and white. 

GRI’s R&D strategy for the commercial sector involves im- 
proving efficiencies and lowering equipment costs to maintain the 
competitive position of gas-fueled heating equipment and exploring 
new opportunities for providing energy-cost savings. The near term 
focus is on state-of-the-art and emerging technologies with potential 
for early market acceptance. The longer-term focus emphasizes de- 
veloping technologies to enhance the applicability of gas cooling, 
heat pump, and cogeneration systems to expand gas use in applica- 
tions traditionally served by electric equipment. 





54080 (PNL—6605) The Pacific Northwest residential 
consumer: Perceptions and preferences of home heating fuels, 
major appliances, and appliance fuels. Harkreader, S.A.; Hat- 
trup, M.P. (Pacific Northwest Lab., Richland, WA (USA)). 
Sep 1988. Contract AC06-76RL01830. 117p. NTIS, PC 
A06/MF AO1. Order Number DE88017139/JAW. 

In 1983 the Bonneville Power Administration contracted 
with the Pacific Northwest Laboratory (PNL) to conduct an analy- 
sis of the marketing environment for Bonneville’s conservation ac- 
tivities. Since this baseline residential study, PNL has conducted 
two follow up market research projects: Phase 2 in 1985, and Phase 
3, in 1988. In this report the respondents’ perceptions, preferences, 
and fuel switching possibilities of fuels for home heating and major 
appliances are examined. To aid in effective target marketing, the 
report identifies market segments according to consumers’ demo- 
graphics, life-cycle, attitudes, and opinions. 


54081 (PNL-SA—16076) Dealing with data in large end- 
use load metering projects: Data quality and data access. Hal- 
verson, M.A.; Conner, C.C.; Caplinger, J.T. (Pacific North- 
west Lab., Richland, WA (USA)). Sep 1988. Contract 
AC06-76RL01830. 15p. (CONF-880814—11). NTIS, PC 
A03/MF AO1. Order Number DE88015933/JAW. 

From Summer study on energy efficiency in buildings; Pacif- 
ic Grove, CA, USA (28 Aug 1988). 

Hourly end-use electrical consumption data collected for the 
Bonneville Power Administration and the United States Depart- 
ment of Energy as part of the End-Use Load Conservation Assess- 
ment Program (ELCAP) are subjected to extensive data processing 
prior to entry in the data archive. Due to the extremely large size 
of the data set, all data processing activities must be highly auto- 
mated. Two of the most important data processing activities are 
data quality checks and pre-aggregation of the hourly data to daily 
and monthly levels. The data quality checks allow both the rapid 
identification of problems and the encoding of a concise indicator 
of data quality for individual data records. A detailed procedure 
based on conservation of energy principles has been developed for 
data quality checks on data collected as part of ELCAP. The pre- 
aggregation processing makes the most commonly used aggrega- 
tions (daily, monthly, monthly profile) directly available for analy- 
sis, freeing the analyst to concentrate on the information content of 
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the data. One of the most important lessons learned in ELCAP is 
that up to 50% of the time and money necessary to produce an an- 
alytical product may be spent in just preparing the data for analy- 
sis. Automation of the pre-aggregation process significantly reduces 
the time needed for data preparation. This paper describes the need 
for automated data quality checks and pre-aggregation processing 
and discusses the specific checks that are performed on all ELCAP 
data as it is collected, processed, and archived for eventual analysis. 
8 refs., 3 figs. 


54082 Energy and buildings: a perspective. pp 3-5 of En- 
gineering principles and concepts for active solar systems. 
Armstrong, P.; Carlisle, N.; Davis, W.; Hunn, B.D.; King, 
T.A.; Kutscher, C.F.; Shingleton, J.G.; Swanson, T.; Wein- 
stein, S.; Winn, C.B. New York, NY; Hemisphere Publish- 
ing Corporation (1988). 

Of the total US energy consumption, 36 percent is for oper- 
ating residential and commercial buildings. The dominant energy 
use is for space heating; water heating for residential buildings and 
lighting and air conditioning in commercial buildings are secondary 
uses. This chapter discusses the increased activity in the use of solar 
energy and conservation before federal tax credits expired. Energy- 
efficient building design is still a timely issue. Energy efficiency 
should still include active solar heating and cooling systems. 


54083 Energy use, cost, and load calculations in commer- 
cial buildings. pp 7-29 of Engineering principles and con- 
cepts for active solar systems. Armstrong, P.; Carlisle, N.; 
Davis, W.; Hunn, B.D.; King, T.A.; Kutscher, C.F.; Shing- 
leton, J.G.; Swanson, T.; Weinstein, S.; Winn, C.B. New 
York, NY; Hemisphere Publishing Corporation (1988). 

Many conservation or renewable resource strategies consid- 
ered in the building design process or in retrofit analysis emphasize 
energy savings but do not result in an equivalent or proportional 
energy dollar savings. However, using measures that save energy 
dollars for new or existing buildings can result in the reduction of 
both energy consumption and energy costs in excess of those asso- 
ciated with the energy consumed. The key often lies in the utility's 
rate structures for commercial buildings, which reflect both energy 
use and demand charges. To determine how utility rate structures 
affect decisions about renewable resource strategies, the design/ 
analysis team needs to understand the building’s energy use charac- 
teristics. Furthermore, to determine the correct size of an active 
solar heating and/or cooling system, and its performance once 
properly sized, monthly or annual building heating and cooling 
loads (those imposed on the building plant) are needed. This chap- 
ter generally characterizes the energy end-use patterns in commer- 
cial buildings and then presents methods for estimating energy use, 
and the resulting energy costs, in these buildings. Finally, several 
levels of building load and energy-use calculation methods and 
computer programs are presented. 7 figures, 12 tables. 


54084 Instrumentation and monitoring. pp 263-273 of 
Engineering principles and concepts for active solar sys- 
tems. Armstrong, P.; Carlisle, N.; Davis, W.; Hunn, B.D.; 
King, T.A.; Kutscher, C.F.; Shingleton, J.G.; Swanson, T.; 
Weinstein, S.; Winn, C.B. New York, NY; Hemisphere Pub- 
lishing Corporation (1988). 

A wide variety of sensor types and data collection systems 
are available on the commercial market. Equipment ranges from 
simple thermometers to sophisticated solid-state devices capable of 
monitoring energy and controlling system operations. Although 
many sensors and systems serve both energy monitoring and con- 
trol functions, only monitoring functions are discussed. Energy 
monitoring equipment can be classified according to roughly de- 
fined levels of sophistication. Six levels are discussed here: three in- 
volve manual data collection over both short and long time spans, 
and three use automatic data collection over long time periods. 
These six levels are discussed in order of increasing sophistication 
and capability. Some level of instrumentation is recommended in all 
cases. 
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54085 Recommendation and installation of residential ret- 
rofit measures in the Hood River Conservation Project. Hirst, 
E.; Goeltz, R. (Energy Div., Oak Ridge National Lab., Oak 
Ridge, TN (US)). Energy Systems and Policy; 11: No. 4, 297- 
310(1987). 

The Hood River Conservation Project was probably the 
most ambitious residential retrofit research and demonstration 
project ever conducted in the U.S. Because it was focused on pro- 
vision of information needed to guide energy policy in the Pacific 
Northwest, a wealth of high quality data was collected from and 
about households in Hood River, Oregon. This paper discusses the 
data collected on retrofit measures recommended during energy 
audits and subsequently installed by the Project. These data provide 
considerable detail on the potentials for improving space-heating 
and water-heating energy efficiency in existing homes, the measures 
recommended and installed in these homes, the actual costs for in- 
stalled measures, and the reasons that some measures were not rec- 
ommended or installed. This information provides valuable guid- 
ance to planners in electric utilities, regardless of whether the utili- 
ty is interested in promoting energy efficiency or increasing sales 
among its customers. That is, information on the energy-using cap- 
ital stocks and energy behaviors of different market segments is key 
to the design of effective customer programs. 


3202 Transportation 


REFER ALSO TO CITATION(S) 53159, 53846, 54008, 54123 


54086 (PB—88-209770/XAB) Mass-transit management: 
a handbook for small cities. Third edition, revised, February 
1988. (Indiana Univ., Bloomington (USA). Inst. for Urban 
Transportation). Feb 1988. 646p. NTIS, PC E99. 

Set includes PB—88-209788 through PB—88-209812. See 
also PB—81-249864. 

The purpose of the revised handbook is to provide informa- 
tion for the management of mass transit in cities operating 101 
buses or fewer. A modern, systematic approach to the management 
of transit firms was worked into the material to improve conven- 
tional practices of the transit industry. The small-cities handbook 
consists of 4 separate volumes/parts. Part 1: Goals, Support and Fi- 
nance--includes chapters on establishing goals and objectives, un- 
derstanding the consumer, gaining public support and action, insti- 
tutionalizing transit as an integral part of the community, and fi- 
nancing transit. Part 2: Management and Control--focuses on man- 
agement and the control and information devices needed for effec- 
tive management. Part 3: Operations--covers important areas of 
day-to-day operations coordinated as the product element in the 
marketing mix. Part 4: Marketing--addresses promotional activities 
and the marketing program. The handbook promotes concepts such 
as results-oriented management, marketing, management-by-objec- 
tives. It provides recommendations for policy-making bodies as 
well as management. 


54087 (PB—88-209788/XAB) Mass-transit management: 
a handbook for small cities. Third edition, revised, February 
1988. Part 1. Goals, support, and finance. Final report. 
Smerk, G.M.; Henriksson, L.; McDaniel, K.; Perreault, P.; 
Stark, S. (Indiana Univ., Bloomington (USA). Inst. for 


Urban Transportation). Feb 1988. 100p. NTIS, PC A0S/MF 
AOl. 


See Part 2, PB—88-209796, and PB—81-249872; Also avail- 
able in set of 4 reports PC E99, PB—88-209770. 

The purpose of the revised handbook is to provide informa- 
tion for the management of mass transit in cities operating 101 
buses or fewer. A modern, systematic approach to the management 
of transit firms was worked into the material to improve conven- 
tional practices of the transit industry. The small-cities handbook 
consists of 4 separate volumes/parts. Part 1: Goals, Support and Fi- 
nance--includes chapters on establishing goals and objectives, un- 
derstanding the consumer, gaining public support and action, insti- 
tutionalizing transit as an integral part of the community, and fi- 
nancing transit. Part 2: Management and Control--focuses on man- 
agement and the control and information devices needed for effec- 
tive management. Part 3: Operations covers important areas of day- 
to-day operations coordinated as the product element in the mar- 
keting mix. Part 4: Marketing--addresses promotional activities and 
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the marketing program. The handbook promotes concepts such as 
results-oriented management, marketing, management-by-objectives. 
It provides recommendations for policy-making bodies as well as 
management. 


54088 (PB—88-209796/XAB) Mass-transit management: 
a handbook for small cities. Third edition, revised, February 
1988. Part 2. Management and control. Final report. Smerk, 
G.M.; Henriksson, L.; McDaniel, K.; Perreault, R.; Stark, S. 
(Indiana Univ., Bloomington (USA). Inst. for Urban Trans- 
portation). Feb 1988. 107p. NTIS, PC A06/MF AO1. 

See also Part 1, PB—88-209788, Part 3, PB—88-209804, and 
PB—81-249880; Also available in set of 4 reports PC E99, PB—88- 
209770. 

The purpose of the revised handbook is to provide informa- 
tion for the management of mass transit in cities operating 101 
buses or fewer. A modern, systematic approach to the management 
of transit firms was worked into the material to improve conven- 
tional practices of the transit industry. The small-cities handbook 
consists of 4 separate volumes/parts. Part 1: Goals, Support and Fi- 
nance--includes chapters on establishing goals and objectives, un- 
derstanding the consumer, gaining public support and action, insti- 
tutionalizing transit as an integral part of the community, and fi- 
nancing transit. Part 2: Management and Control--focuses on man- 
agement and the control and information devices needed for effec- 
tive management. Part 3: Operations--covers important areas of 
day-to-day operations coordinated as the product element in the 
marketing mix. Part 4: Marketing--addresses promotional activities 
and the marketing program. The handbook promotes concepts such 
as results-oriented management, marketing, management-by-objec- 
tives. It provides recommendations for policy-making bodies as 
well as management. 


54089 (PB—88-209804/XAB) Mass-transit management: 
a handbook for small cities. Third edition, revised, February 
1988. Part 3. Operations. Final report. Smerk, G.M.; Hen- 
riksson, L.; McDaniel, K.; Perreault, P.; Stark, S. (Indiana 
Univ., Bloomington (USA). Inst. for Urban Transportation). 
Feb 1988. 31lp. NTIS, PC Al4/MF AO1. 

See also Part 2, PB—88-209796, Part 4, PB—88-209812, and 
PB—81-249898; Also available in set of 4 reports PC E99, PB—88- 
209770. 

The purpose of the revised handbook is to provide informa- 
tion for the management of mass transit in cities operating 101 
buses or fewer. A modern, systematic approach to the management 
of transit firms was worked into the material to improve conven- 
tional practices of the transit industry. The small-cities handbook 
consists of 4 separate volumes/parts. Part 1: Goals, Support and Fi- 
nance--includes chapters on establishing goals and objectives, un- 
derstanding the consumer, gaining public support and action, insti- 
tutionalizing transit as an integral part of the community, and fi- 
nancing transit. Part 2: Management and Control--focuses on man- 
agement and the control and information devices needed for effec- 
tive management. Part 3: Operations--covers important areas of 
day-to-day operations coordinated as the product element in the 
marketing mix. Part 4: Marketing--addresses promotional activities 
and the marketing program. The handbook promotes concepts such 
as results-oriented management, marketing, management-by-objec- 
tives. It provides recommendations for policy-making bodies as 
well as management. 


54090 (PB—88-209812/XAB) Mass-transit management: 
a handbook for small cities. Third edition, revised, February 
1988. Part 4. Marketing. Final report. Smerk, G.M.; Hen- 
riksson, L.; McDaniel, K.; Perreault, P.; Stark, S. (Indiana 
Univ., Bloomington (USA). Inst. for Urban Transportation). 
Feb 1988. 128p. NTIS, PC A07/MF AOl1. 

See also Part 3, PB—88-209804 and PB—81-249906; Also 
available in set of 4 reports PC E99, PB—88-209770. 

The purpose of the revised handbook is to provide informa- 
tion for the management of mass transit in cities operating 101 
buses or fewer. A modern, systematic approach to the management 
of transit firms was worked into the material to improve conven- 
tional practices of the transit industry. The small-cities handbook 
consists of 4 separate volumes/parts. Part 1: Goals, Support and Fi- 
nance--includes chapters on establishing goals and objectives, un- 
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derstanding the consumer, gaining public support and action, insti- 
tutionalizing transit as an integral part of the community, and fi- 
nancing transit. Part 2: Management and Control--focuses on man- 
agement and the control and information devices needed for effec- 
tive management. Part 3: Operations--covers important areas of 
day-to-day operations coordinated as the product element in the 
marketing mix. Part 4: Marketing--addresses promotional activities 
and the marketing program. The handbook promotes concepts such 
as results-oriented management, marketing, management-by-objec- 
tives. It provides recommendations for policy-making bodies as 
well as management. 


54091 (PB—88-218821/XAB) Lane-distribution factors 
for design. Final report, September 1984-July 1987. Cunagin, 
W.D. (Texas A and M Univ., College Station (USA). Texas 
Transportation Inst.). Jul 1987. 66p. (TTI—2-8-85-476-2F). 
NTIS, PC A04/MF AO1. 

The report gives details of the results of a survey of truck- 
lane distribution on Interstate 4-lane, 6-lane, and 8-lane highways 
and in urban and rural Texas settings. A summary information is 
presented in the report and compared with current design practice 
in Texas, recommendations in the current AASHTO pavement 
design guide, predictions from the NCHRP Report 277 equations 
for truck-lane distributions. Although the data are not extensive 
enough to warrant the development of new predictive equations, 
they do show significant deviations from the previous and current 
methods and indicate that even the NCHRP Report 277 equations 
are conservative when compared with Texas traffic conditions. The 
effects of travel direction, urban or rural environment, and percent 
trucks in the traffic stream appear to be a significant in altering the 
truck lane distributions. 


54092 (PB—88-223219/XAB) Transit-bus maintenance. 
Purdy, J.E.; Wiegmann, J.D.; Maze, T.H.; Cook, A.R.; List, 
G. (National Research Council, Washington, DC (USA). 
Transportation Research Board). 1987. 60p. (TRB/TRR— 
1140). NTIS, PC A04/MF AO1. 

Library of Congress catalog card No. 88-15949. 

The 4 papers in the report deal with the following areas; ve- 
hicle maintenance: cost relationship and estimating methodology; 
theory and practice of transit-bus maintenance performance meas- 
urement; bus maintenance performance indicators; historical devel- 
opment and current practice; and terrain effects on bus-maintenance 
performance. 


54093 (PB—88-226394/XAB) Pavement-management 
system for concrete roadways in Virginia. Phase 1. Condition 
ratings. Final report. Long, R.R. (Virginia Transportation 
Research Council, Charlottesville (USA)). Apr 1988. 44p. 
NTIS, PC A03/MF AO1. 

The report traces the development of a rating system for 
evaluating the service condition of Virginia's portland-cement con- 
crete pavements. The service condition is assessed in terms of dis- 
tress roughness, i.e., that portion of a pavement’s poor-ride charac- 
teristics directly attributable to the occurrence of certain key dis- 
tress types. Field surveys of the occurrence of these distresses pro- 
vide the necessary data for estimating distress roughness through 
the use of prediction equations that have been established from the 
standard statistical analysis of pavement-section distress data and 
roughness measurements. Distress measurements and their corre- 
sponding ratings and a condition survey rating procedure are ap- 
pended. 


54094 (PB—88-230883/XAB) Engineering strategies for 
major reconstruction of urban highways. Volume 1: carhop 
environment. Final report. Recker, W.W.; Leonard, J.D.; 
Waters, C.D. (California Univ., Irvine (USA). Inst. of 
Transportation Studies). Dec 1985. 259p. NTIS, PC A12/ 
MF AOl. 

This research attempts to assess the impacts of traffic disrup- 
tion due to major transportation reconstruction/rehabilitation 
projects during the period of implementation. State-of-the-art traffic 
simulation models estimate the performance of the transportation 
system during the construction phases and evaluate alternate con- 
struction and traffic redirection strategies to minimize both the 
direct and indirect losses associated with the construction/rehabili- 
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tation. Research is directed toward the development of a systemat- 
ic, computerized procedure to provide for the creation and compar- 
ison of multiple and layered reconstruction/rehabilitation scenarios, 
minimize the working knowledge of the host computer required of 
the user, and produce meaningful, comparative outputs that assist in 
the selection of reasonable alternatives. The research results in the 
development of a convenient tool to assist both the traffic engineer 
and the transportation planner in selection of reasonable reconstruc- 
tion/rehabilitation schedules. An application is presented by consid- 
ering alternate reconstruction scenarios for major rehabilitation of 
the I-5 freeway through Orange County, California. 


54095 (PB—88-234687/XAB) Strategies for expanding 
the use of private-sector transit and paratransit operators and 
reducing UMTA (Urban Mass Transportation Administration) 
subsidy in rural, small urban, and suburban areas. (Carter- 
Goble Associates, Inc., Columbia, SC (USA)). Oct 1987. 
110p. NTIS, PC A06/MF AOl1. 

This report documents eight case studies of rural, small 
urban, and suburban transit and paratransit systems that were suc- 
cessful in using private-transportation companies, minimizing or re- 
ducing government intervention, and operating with marginal or no 
UMTA funding. The cases were selected by contacting all 50 State 
DOTs, the American Bus Association, the International Taxicab 
Association, and the United Bus Owners of America. The report 
describes each case study and analyzes operating data and financial 
Statistics to show cost savings, productivity, and efficiency differ- 
ences between privately and publicly operated systems. An assess- 
ment of each system's overall impact is provided along with a dis- 
cussion of its national transferrability. The summarized findings ad- 
dress 4 topics: success in using private-transportation companies; re- 
ducing government intervention; coping without UMTA funds; and 
elements for success. 


3203 Industry And Agriculture 


REFER ALSO TO CITATION(S) 53003, 53006, 53419, 54035, 54968, 54968, 
55108 


54096 (AD-A—194537/7/XAB) Characteristics of incin- 
erators with heat-recovery capability. Final technical report. 
Griggs, K.E.; Chamberlin, G.; Ducey, R.A.; Schanche, G. 
(Army Construction Engineering Research Lab., Cham- 
paign, IL (USA)). Apr 1988. 78p. (CERL-TR-E—88/04). 
NTIS, PC A05/MF AOl1. 

Heat-recovery incinerators (HRIs) can be grouped into four 
categories: starved-air modular, rotary-kiln, excess-air grate, and 
fluidized-bed combustion. State-of-the-art HRI technology is re- 
viewed to update the military knowledge base. Findings represent 
data collected from approximately 30 manufacturers through litera- 
ture review, direct survey work, and information exchange with 
other facilities investigating this area. The technologies and product 
available are compared and evaluated for potential application at 
military installations. It was found that HRI equipment in the small 
sizes of interest to the Army is being marketed for techniques other 
than starved-air. The Army traditionally has chosen starved-air 
units because, in system sizes below 50 TPD, they required no ad- 
ditional equipment for pollution control. 


54097 (CONF-881061—4) ZnChk-HCl plating baths for 
stripping and recovery of zinc from galvanized iron scrap. 
Zaromb, S.; Fraioli, A.V.; Daniels, E.J.; Queen, G.V.; 
Bozen, R.M. (Argonne National Lab., IL (USA)). 1988. 
Contract W-31109-ENG-38. 4p. NTIS, PC A02. Order 
Number DE88009923/JAW. 

From Electrochemical Society fall meeting; Chicago, IL, 
USA (9 Oct 1988). 

To recover zinc and remove zinc contaminants from re- 
processable galvanized iron scrap, several acid plating baths were 
evaluated. For a fast process throughput, all tests were performed 
at current densities 290 mA/cm? and at ambient temperature 
(20{endash}25{degree}C). The following problems were initially 
encountered: Formation of zinc dendrites at the cathode; absence of 
a marker that would indicate complete removal of zinc from the 
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anode; and excessive electrolyte resistivity, causing an unacceptable 
voltage drop between the cathode and anode. 2 figs. 


54098 (CONF-8703286—, pp 124-143) a sludges: 
Sampling, sample preparation, sample p and analysis. 
Decker, K.H. 1987. (In German). NTIS (US Sales Only), 
PC A15. Order Number DE88770407/JAW. 

From 11. Aachen seminar on sludges, landfills, old waste 
sites: probing, sampling, analysis; Roetgen, F.R. Germany (19 Mar 
1987). 

) Gewaesserschutz, Wasser, Abwasser.; no. 99. 

Toxic-pollutant-loaded sludges from industrial production 
and applications need to be studied for their hazardous ingredients 
prior to any treatment or further application, or depositing in land- 
fills, or incineration. The paper discusses the criteria for and the 
issues of the individual steps ranging from sampling, chemical anal- 
ysis, the evaluation of results, the resulting sludge treatment to their 
landfilling. 


54099 (DOE/ID/12296—3) High temperature burner- 
duct-recuperator system evaluation: Third annual report, Oc- 
tober 1983-September 1984, (Babcock and Wilcox Co., 
Lynchburg, VA (USA). Research and Development Div.). 
1984. Contract FC07-811D12296. 91p. NTIS, PC A605. 
Order Number DE88013690/JAW. 

The design concept developed to recover the heat in the 
waste gas stream consists of two ceramic tubes; one tube open on 
both ends inserted into another tube which is closed on one end, 
bayonet style. The tubes are suspended vertically from the plenums 
into the flue of the soaking pit using air-cooled, metallic tube 
sheets. Combustion air is blown into the upper plenum where it 
begins the heat exchange process with the hot gases by flowing 
down the inner tube, turning around at the bottom of the outer 
tube, and flowing up the outer tube to the lower plenum and out of 
the recuperator. Combustion air flow direction through the recu- 
perator could also be reversed. The system is called a cross-counter 
flow heat exchanger. Ceramic fiber insulation is used to line the 
walls of the plenums and the surfaces of the tube sheets as well as 
the ducts and burner. Ceramic fiber products are also used to pro- 
vide individual support sleeves and seals for the tubes. The tubes in 
this concept rest on the sleeves and seals, and are not constrained 
from moving due to thermal expansion. This design reduces me- 
chanical stresses on the ceramic tubes. The benefits of the B and W 
design concept include: no dilution air needed for the flue gas; high 
operating temperature (2250{degree}F); low flue-side pressure drop 
(Lo. 1 in. H:O); unconstrained structural ceramics; and ease of 
maintenance. 4 refs., 37 figs. 


54100 (DOE/NBM—1082) Membranes: Separation and 
drying processes: Technical briefing report, technology trans- 
fer. (USDOE Assistant Secretary for Conservation and Re- 
newable Energy, Washington, DC. Office of Industrial Pro- 
grams). Sep 1987. 16p. NTIS, PC A03/MF AOl. Order 
Number DE88017288/JAW. 

Membrane technology now being developed for separation 
and drying applications will save energy in industrial processes, 
both by reducing the amount of energy used and by recovering 
energy that would normally be lost. A new membrane separation 
process that is projected for use in the corn sweetener industry 
could preconcentrate waste water streams, reducing the need for 
conventional evaporation. Net energy savings may be as much as 
50%. A membrane system proposed for drying applications could 
be combined with vapor recompression to recover energy that is 
normally lost when water vapor in dryer exhaust streams is vented 
to the atmosphere. Preliminary tests indicate this membrane process 
may recover 30% of the energy contained in the latent heat of the 
water vapor. Under the sponsorship of the US Department of 
Energy’s Office of Industrial Programs, Bend Research, Inc., of 
Bend, Oregon, investigated the technical and economic feasibility 
of these two membrane processes. 9 refs. 


54101 (GAO/RCED—88-95) Hazardous waste: Future 
availability of and need for treatment capacity are uncertain. 
(General Accounting Office, Washington, DC (USA). Re- 
sources, Community and Economic Development Div.). 
1988. 42p. General Accounting Office, PO Box 6015, Gaith- 
ersburg, MD 20877. 
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Each year, the United States disposes of about 275 million 
metric tons of hazardous wastes from which toxic constituents 
drain into soil and groundwater. Relatively little capacity to treat 
the waste is being added and if additional facilities are built, it may 
take more than the maximum 4-year extension period the Congress 
has allowed for phasing out the disposal of, hazardous wastes. The 
Environmental Protection Agency and the states are taking a 
number of steps to facilitate siting and permitting, but delays occur 
that cannot easily be foreseen or avoided. Despite the time in- 
volved, it would be premature to consider extending congressional 
deadlines before treatment standards are set and companies decide 
how they will comply with them. 


54102 (PB—88-225271/XAB) Ash samplings of ten incin- 
erators in Illinois. Final report. Miles, A.J.; Palazzolo, M.A. 
(Radian Corp., Research Triangle Park, NC (USA). 
ae Center). May 1988. 208p. NTIS, PC A10/MF 

The report presents the results of an ash-sampling program 
of 12 incinerators located in Illinois. The decision to conduct ash 
sampling of these 12 incinerators in the state was made by Illinois 
EPA representatives following a review of the results of the Tier 4 
National Dioxin Study Ash Sampling Program which included the 
sampling and analysis of one-wire reclamation incinerator located in 
Peoria, Illinois. These incinerators have 2378-TCDD equivalency 
above 5 ppb in the ash. Potential recommendations for controlling 
dioxin formation are provided by the contractor. 


54103 Anaerobic microbial dissolution of lead and pro- 
duction of organic acids. Francis, A.J.; Dodge, C.; Chen- 
drayan, K.; Quinby, H.L. (to Dept. of Energy, Washington, 
DC). US Patent 4,758,345. 19 Jul 1988. Filed date 16 Apr 
1987. vp. Patent and Trademark Office, Box 9, Washington, 
DC 20232. 

A method of solubilizing lead oxide in industrial wastes and 
producing soluble Pb/sup 2+/ which is described comprises dis- 
solving the lead oxide by contacting the wastes with an anaerobic 
bacterial culture containing Clostridium sp. ATCC No. 53464 
before the wastes are dumped into the environment, and removing 
the solubilized lead from the wastes by chemical separation and 
bioaccumulation. 


54104 Recovering gallium with Kelex 100. Pesic, B.; 
Zhou, T. (Dept. of Mining and Metallurgical Engineering at 
the Univ. of Idaho, Moscow, ID (US)). Journal of Metals; 
40: No. 7, 24-27(Jul 1988). 

Kelex 100 offers a high selectivity for the solvent extraction 
of gallium from sodium aluminate solutions. However, the kinetics 
of extraction is very slow and is a function of the sodium and alu- 
minum concentrations in the aqueous phase. Aluminum has a nega- 
tive effect on the solvent extraction of gallium, while sodium has a 
positive effect up to a certain concentration. Modifiers and diluents 
also affect gallium extraction, with ketones performing much better 
than alcohols. Solvent extraction from two industrial solutions was 
also examined. 


54105 Fundamental approach for predicting pore-water 
composition in fossil fuel combustion wastes. Rai, D.; Matti- 
god, S.V.; Eary, L.E.; Ainsworth, C.C. (Battelle, Pacific 
Northwest Labs., P.O. Box 999, Richland, WA (US)). pp 
317-324 of Fly ash and coal conversion by-products: Char- 
acterization, utilization and disposal IV. McCarthy, G.J.; 
Glasser, F.P.; Roy, D.M.; Hemmings, R.T. Pittsburgh, PA; 
Materials Research Society (1988). (CONF-8712102—). 
From 4. fly-ash and coal conversion by-products: character- 
ization, utilization and dis ; Boston, MA, USA (1 Dec 1987). 
An application of a fundamental thermochemical approach 
that relates the aqueous concentrations of elements to specific 
chemical reactions in waste/water systems is described. The ap- 
proach involves the concept of waste as consisting of mixtures of 
discrete solids (pure solid phases and solid solution phases) that 
control aqueous concentrations of individual solutes through their 
solubilization or adsorption/desorption characteristics. Thermoche- 
mical data can then be used in conjunction with knowledge of the 
specific solid phases present in the wastes to calculate the aqueous 
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concentrations of elements. This approach does not explicitly con- 
sider specific rates of kinetically controlled reactions but does in- 
corporate empirical knowledge of the relative rates of several reac- 
tion types. Overall, the thermochemical approach is applicable to 
all waste types and environments, and is appropriate because (1) 
most waste solids that either are present or are expected to form 
during weathering have relatively rapid precipitation/dissolution ki- 
netics, and (2) experimental results, enrichment of many constitu- 
ents on particle surfaces, and the large specific surface areas of 
wastes suggest that many of the constituents present in the wastes 
are accessible to solution attack and are mobilized fairly rapidly. 
Supporting evidence for the successful application of this approach 
to predicting pore-water concentration of several major and trace 
elements in utility wastes is discussed. 


3206 Municipalities And Community Systems 


REFER ALSO TO CITATION(S) 53568, 54033, 54102, 54907, 55002, 55108, 
55302 





54106 (CONF-870729—1) Integrated automation systems 
and productivity. Rush, W.F. (Institute of Gas Technology, 
Chicago, IL (USA)). 1987. llp. Institute of Gas Technolo- 
gy, 3424 South State Street, Chicago, IL 60616. Order 
Number DE88017150/JAW. 

From Gas company productivity, quality assurance, and 
labor and materials cost containment symposium; Chicago, IL, 
USA (30 Jul 1987). 

Although automation of customer-level operations is typical- 
ly considered in terms of automated meter reading, several develop- 
ments suggest that there may be a more fruitful approach. Comput- 
erized operations management (COM) seeks to reduce costs 
through the integrated automation of several traditional utility op- 
erations with related functions. The former include service termina- 
tion, Supervisory Control and Data Acquisition (SCADA) func- 
tions, peak shaving, and meter reading. Related functions include 
interacting with smart appliances, home security systems, and read- 
ing water and electric meters. The technology required for COM 
systems exists, but the economic and institutional issues are unclear. 
Despite these uncertainties, domestic and foreign manufacturers 
seem to be moving toward greater integration of their utility auto- 
mation systems. Utilities wishing to encourage the development of 
the COM approach can incorporate these concepts into their auto- 
mation plans; include compatibility requirements into system speci- 
fications; make manufacturers aware of these plans; and urge trade 


associations and research institutes to develop compatible equip- 
ment. 


54107 (CONF-8705318—Absts., pp 7/05) Regulatory re- 
quirements for the disposal of organic wastes by agriculture 
in some EC-member states. Hagemann, D. 1987. NTIS (US 
Sales Only), PC A08. Order Number DE88770393/JAW. 

From 4. international CIEC symposium on agricultural 
waste management and environmental protection; Braunschweig, 
F.R. Germany (11 May 1987). 


54108 (DOE/CE/26549—T1-App.) City of Kansas City, 
Missouri Public Works Department: Solid waste management 
plan, district heating and cooling plan, and waste-to-energy 
feasibility study: Appendix. (Kansas City Public Works 
Dept., MO (USA); Burns and McDonnell Engineering Co., 
Kansas City, MO (USA); Gershman, Brickner and Bratton, 
Inc., Washington, DC (USA); Polsinelli, White, Vardeman 
and Shalton, Kansas City, MO (USA); Springsted Associ- 
ates, St. Paul, MN (USA)). 1988. Contract FG01- 
86CE26549. 298p. NTIS, PC A113. Order Number 
DE88016145/JAW. 

This paper covers the following topics: Garbage and Trash 
(Municipal Solid Waste Storage and Ordinance of Kansas City with 
Proposed Modifications; Contract (Draft Solid Waste Collection 
Contract); Solid Waste Disposal Services Contract; Electric Power 
Purchase Agreement; Steam Delivery Agreement; Results of Tele- 
con Survey of Companies Paying for Recycled Materials; Regional 
Hazardous Waste Processing and Disposal Facilities; Summary of 
Downtown District Heating Survey; Steam Distribution System In- 
formation; Ruling by Missouri Public Service Commission: KCP&L 
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Downtown Steam Heating System for Kansas City, Missouri; and 
Review of Kansas City Power and Light Waste-to-Energy Study. 


54109 (EPRI-P/EM—6019-Vol.2) Utility competitive as- 
sessment methods: Volume 2, Case studies: Final report. 
Leone, R.A.; Leonhard, J.H.; McWhinney, R.T., Jr. (Elec- 
tric Power Research Inst., Palo Alto, CA (USA); Putnam, 
Hayes and Bartlett, Inc., San Francisco, CA (USA)). Sep 
1988. 82p. Research Reports Center, Box 50490, Palo Alto, 
CA 94303. Order Number T189000255/JAW. 

Competitive pressures are increasing in the electric utility in- 
dustry due to a variety of factors. A framework was developed to 
help utilities deal better with the transition toward increased com- 
petition. Various competitive assessment methods, not generally 
used by electric utilities, are reviewed for their application to an in- 
creasingly competitive environment. Four. case studies were devel- 
oped that show the application of competitive methods by different 
utilities. 31 figs., 11 tabs. 





54110 (GAO/HRD—88-92BR) Low-income energy as- 
sistance: State responses to funding reductions. (General Ac- 
counting Office, Washington, DC (USA). Human Resources 


Div.). 1988. 40p. General Accounting Office, PO Box 6015, 
Gaithersburg, MD 20877. 

Appropriations for the Low Income Home Energy Assist- 
ance Program have declined each year since FY 1986, from a level 
of about $2.0 billion to about $1.5 billion in FY 1988. The 
President’s budget for FY 1989 has proposed a further reduction to 
about $1.2 billion. The reduction was proposed in recognition of 
the hundreds of millions of dollars in oil overcharge settlements 
available to states for this and certain other activities. GAO re- 
viewed 13 states for information on the availability and use of oil 
overcharge funds; federal allotments to LIHEAP, total LIHEAP 
funding, and a projection of possible FY 1989 funding; the number 
of LIHEAP households provided heating assistance; heating benefit 
levels per household; LIHEAP transfers to and from other block 
grants; and perceptions of interest groups of past and proposed 
LIHEAP budget cuts. 


54111 (GAO/RCED—88-98) Electric power transmis- 
sion: Federal role in system use and regulation. (General Ac- 
counting Office, Washington, DC (USA). Resources, Com- 
munity and Economic Development Div.). 1988. 39p. Gen- 
eral Accounting Office, PO Box 6015, Gaithersburg, MD 
20877. 

This report examines the federal role in the use and regula- 
tion of the nation's electric transmission systems - especially the 
nature and extent of federal efforts to resolve cases involving dis- 
putes over access and transmission facilities or services. These cases 
generally involve situations where (1) a utility has requested to 
interconnect its transmission system with that of a neighboring utili- 
ty, under emergency conditions, (2) a utility has requested to inter- 
connect its system with a neighboring utility's system or has re- 
quested power to be transmitted by a neighboring utility, or (3) 
there is a dispute involving the transmission of power between a 
buyer and seller over the transmission lines of a third party. The 
most frequently raised issues were actual or constructive denial of 
access, anticompetitive practices, and discriminatory practices. 


54112 (GAO/RCED—88-119BR) Energy conservation: 
States’ expenditures of Warner amendment oil overcharge 
funds, (General Accounting Office, Washington, DC (USA). 
Resources, Community and Economic Development Div.). 
1988. 41p. General a Office, PO Box 6015, Gaith- 
ersburg, MD 20877 

Under the Mins Amendment, oil overcharge funds are 
designated for states’ use in certain authorized energy conservation 
and assistance programs. During FY 1982-87 Warner funds ac- 
counted for $200 million of the $3.3 billion states received from the 
oil overcharge escrow account. 
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54113 (LBL—21099) The effect of energy conservation 
measures on residential electricity demand and load shape. 
Ruderman, H.; Levine, M.D.; Chan, P. (Lawrence Berkeley 
Lab., CA (USA)). Aug 1986. Contract AC03-76SF00098. 
15p. (CONF-860818—21). NTIS, PC A03/MF A01. Order 
Number DE88016667/JAW. 

From American Council for an Energy Efficient Economy 
Santa Cruz summer study on energy-efficiency in buildings; Santa 
Cruz, CA, USA (17 Aug 1986). 

A method has been developed for calculating changes in 
annual electricity consumption and hourly loads in the residential 
sector resulting from the implementation of one or more energy 
conservation measures in a utility service area. The methodology 
was used to evaluate different measures by comparing their impacts 
in three service areas with differing load characteristics. The meas- 
ures included improvements to the thermal integrity of the build- 
ing, increased appliance efficiencies, as well as combinations of 
these measures. Three service areas were selected that differed 
widely in their climatic conditions, appliance saturations, and other 
household characteristics. The conservation measures were evaluat- 
ed by comparing their impacts on electricity sales and on peak 
summer and winter loads. The measures were ranked on the basis 
of a figure-of-merit related to their ability to reduce peak loads rel- 
ative to electricity consumption. These results can be used to deter- 
mine the financial impact of the measures on electric utilities. 5 
refs., 4 tabs. 


54114 (PB—88-234893/XAB) Guidelines for stack testing 
at municipal-waste combustion facilities. Final report. Haile, 
C.L.; Harris, J.C. (Midwest Research Inst., Kansas City, 
MO (USA)). Jun 1988. 87p. NTIS, PC A05/MF AO1. 

This report gives guidance for stack testing at municipal- 
waste combustion (MWC) facilities. State and local environmental 
agencies have been required to develop regulations for MWCs in 
response to a significant expansion in the number of MWC facilities 
currently in operation or in some phase of planning and construc- 
tion. As part of this regulatory process, permitting agencies need 
guidance on identifying critical emission parameters and on meth- 
ods that can be used to measure those parameters, especially toxic 
substances. Specific testing recommendations, emissions, measure- 
ment methods, and recommended reporting formats are presented. 
These recommendations are not intended to prescribe regulatory 
requirements, but to recommend emissions test programs responsive 
to typical requirements. The measurement methods presented are 
based primarily on reference methods already in widespread use. 


3209 Education And Public Relations 


REFER ALSO TO CITATION(S) 54110 


54115 (PNL-SA—15963) Trends in household energy 
conservation attitudes and behaviors in the Northwest, 1983- 
1987. Schultz, R.W. (Pacific Northwest Lab., Richland, 
WA (USA)). 24 May 1988. Contract AC06-76RL01830. 6p. 
(CONF-880814—9). NTIS, PC A02/MF AOl. Order 
Number DE88016958/JAW. 

From Summer study on energy efficiency in buildings; Pacif- 
ic Grove, CA, USA (28 Aug 1988). 

This report presents the results of a 1987 telephone survey of 
attitudes and behaviors toward energy conservation and compares 
them with the results of similar surveys fielded in 1983 and 1985. 
The surveys were conducted in the Bonneville Power Administra- 
tion service area. Asked to rate major socioeconomic issues about 
which they were "very concerned,” survey respondents indicated 
the following, ranked in descending order: crime, cost of energy, 
inflation, energy conservation, unemployment, and energy use in 
the home. Concern over energy-related issues has generally re- 
mained at a constant level over the study period. Respondents be- 
lieve that investing in energy conservation saves them money and 
enhances the comfort and value of their homes. 
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33 ADVANCED AUTOMOTIVE 
PROPULSION SYSTEMS 


REFER ALSO TO CITATION(S) 53058 


3301 Internal Combustion Engines 


REFER ALSO TO CITATION(S) 54122, 54123, 54124, 54126, 54201 


54116 (DOE/AL/33183—T7) Multidimensional modeling 
of convective heat transfer with application to I.C. engines: 
Technical progress report. Jennings, M.J.; Morel, T. (Inte- 
gral Technologies, Inc., Westmont, IL (USA)). 15 Jul 1988. 
Contract AC04-86AL33183. 17p. NTIS, PC A03/MF AO1; 
1; GPO Dep. Order Number DE88013010/JAW. 

The objective of this project is to develop a more compre- 
hensive understanding of the convective heat transfer process in 
complex, unsteady turbulent reacting flows, typical of those which 
occur in internal combustion engines. The specific area of research 
is the representation of heat transfer in detailed multi-dimensional 
Navier-Stokes models, and modeling of turbulent transport mecha- 
nisms. The detailed tasks include a review of relevant prior work. 
Based on this review, and original work done under this contract, 
several modeling approaches will be formulated and further studied 
and tested. The tests will be carried out on flow cases which have 
relevance to engine flows, and for which reliable experimental data 
exist. 4 refs., 9 figs. 


54117 (KGR—8401) Research and development of com- 
pact gas engine heat pump. (Kogata Gas Reibo Gijutsu 
Kenkyu Kumiai, Tokyo (Japan)). Jul 1984. 45p. (In Japa- 
nese). NTIS (US Sales Only), PC A03/MF AOl. Order 
Number DE88752059/JAW. 

This is a report in July, 1984 by Compact Gas Air Condi- 
tioning Research Union on a compact gas air conditioning unit. 
The principle is a gas engine heat pump system wherein a compres- 
sor is driven by a gas engine; heating and hot water supply func- 
tions are additionally equipped. (The Research Union consists of 15 
firms of gas suppliers and equipment makers). Research items are 
extended over the three fields of engine, compressor, and system. 
Patent applications involved are 34 cases for engine and 86 cases 
for the system with total of 120 cases. Major research items are 
high efficiency (28% was attained), exhaust gas purification (at- 
tained 50 - 150 ppm), development of lubricant for gas engine (at- 
tained twice long life as gasoline engine), and improved durability 
(20,000 hours durability was prospected). (72 figs, 20 tabs) 


3302 External Combustion Engines 


54118 (AD-A—194709/2/XAB) Fiscal Year 1986 Pro- 
gram 26802 - Task 2.0 ADM (Advanced Development Model) 
test results. Dhar, M. (Mechanical Technology, Inc., 
Latham, NY (USA). Stirling Engine Systems Div.). Feb 
1987. 142p. (MTI—87SESD37). NTIS, PC A07/MF AOl1. 

The Advanced Development Model (ADM) engine testing 
performed in 1984 showed that the thermodynamic power of the 
engine was much lower than thermodynamic code predictions. 
Also, the ASDM engine when tested under the engineering model 
(EM) operating conditions, yielded lower thermodynamic power 
than was previously achieved by the EM performance engine 
which, to the first order, is thermodynamically similar to the ADM. 
A detailed historical description of the diagnostic tests performed in 
FY84 and FY85 and the conclusions reached are given in Appendix 
A. In FY86, under IR&D Program 26802, Task 2.0, the ADM 
engine was tested with both tubed and monolithic heads. Results 
obtained from the tubed-head testing are documented in Appendix 
B. The configuration and the test results of the engine build with 
monolithic head are described below. 
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54119 (DOE/CS/50101—H1-Vol.2) ETX-I: First-genera- 
tion single-shaft electric propulsion system program: Volume 
2, Battery final report. (Ford Motor Co., Dearborn, MI 
(USA)). Jun 1988. Contract AC08-80CS50101. 742p. NTIS, 
PC A99. Order Number DE89000079/JAW. 

The overall objective of this research and development pro- 
gram was to advance ac powertrain technology for electric vehi- 
cles (EV). The program focused on the design, build, test, and re- 
finement of an experimental advanced electric vehicle powertrain 
suitable for packaging in a Ford Escort or equivalent-size vehicle. 
A Mercury LN7 was subsequently selected for the test bed vehicle. 
Although not part of the initial contract, the scope of the ETX-I 
Program was expanded in 1983 to encompass the development of 
advanced electric vehicle batteries compatible with the ETX-I 
powertrain and vehicle test bed. The intent of the battery portion 
of the ETX-I Program was to apply the best available battery tech- 
nology based on existing battery developments. The battery effort 
was expected to result in a practical scale-up of base battery tech- 
nologies to the vehicle battery subsystem level. With the addition 
of the battery activity, the ETX-I Program became a complete 
proof-of-concept “ac propulsion system” technology development 
program. In this context, the term “propulsion system” is defined as 
all components and subsystems (from the driver input to the vehicle 
wheels) that are required to store energy on board the vehicle and, 
using that energy, to provide controlled motive power to the vehi- 
cle. This report, Volume II, describes the battery portion of the 
ETX-I Program. The powertrain effort is reported in Volume I. 


54120 (UCRL—53885) Aluminum-air battery: System 
design alternatives and status of components. Maimoni, A. 
(Lawrence Livermore National Lab., CA (USA)). 15 Sep 
1988. Contract W-7405-ENG-48. 107p. NTIS, PC A06/MF 
A01. Order Number DE89000402/JAW. 

This report summarizes the status of the various components 
of the aluminum-air battery system developed for the US Depart- 
ment of Energy Technology Base Project for Electrochemical 
Energy Storage from 1978 to mid-1987, and presents results of 
system analysis. Preliminary information indicated that the concen- 
tration of carbon dioxide in the incoming air will need to be re- 
duced to 5--100 ppM. A detailed calculation was performed to pre- 
dict the performance of a full-size-vehicle system with 6-m? air- 
cathode surface area; results showed that previous estimates of 
system performance are reasonable and consistent with currently 
available components. 39 refs., 46 figs., 3 tabs. 


3306 Vehicle Design Factors 


54121 (SAND—88-1350C) Simulating vehicle dynamics: 
The importance of a valid forcing function. Ferguson, G.L. 
(Sandia National Labs., Albuquerque, NM (USA)). 1988. 
Contract AC04-76DP00789. 14p. (CONF-881076—1). 
NTIS, PC A03/MF A01; 1; GPO Dep. Order Number 
DE88010527/JAW. 

From 59. shock and vibration symposium; Albuquerque, 
NM, USA (18 Oct 1988). 

The recent evolution of vehicle systems has required they be 
structurally sound with minimum weight. Historically, a trial and 
error approach to marketing a vehicle was used. The 1970s saw 
mainframe computers speed the vehicle design process. In the early 
1980s simulating vehicle dynamics became the accepted design pro- 
cedure. The forcing function used in this technique is also its major 
drawback. This paper summarizes the results of one sled vehicle 
used in a detailed study done at the U. S. Air Force's High Speed 
Test Track. The study concluded that results from simulation stud- 


ies are valid only if an accurate forcing function is used. 6 refs., 14 
figs. 
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3307 Emission Control 


54122 (ANL/ES—155) Motor vehicles in the 1990s: 
Emerging environmental constraints on current fuels, and 
emissions and energy trade-offs related to nonpetroleum alter- 
natives. Singh, M.K.; Saricks, C.L.; LaBelle, S.J. (Argonne 
National Lab., IL (USA)). Jan 1988. Contract W-31109- 
ENG-38. 57p. NTIS, PC A04/MF AO1. Order Number 
DE89000239/JAW. 

Manufacturers of motor vehicles and engines may face sub- 
stantial compliance challenges because of existing or proposed envi- 
ronmental regulations. Among the challenges due to existing regu- 
lations is the need for improved control of evaporative emissions 
from gasoline vehicles and emissions of particulate matter from 
heavy-duty diesel trucks. Potential future challenges could arise 
from the need to control refueling emissions and from more strin- 
gent emission standards for hydrocarbons and oxides of nitrogen. 
Virtually all of these regulations require technological changes to 
vehicles and engines, assuming that gasoline and diesel fuel remain 
as the operating fuels. However, recent speculation has centered on 
the possibility of meeting some or all of these regulatory challenges 
with alternative fuels such as natural gas or methanol. This study 
addresses that possibility by examining current and potential stand- 
ards, characterizing vehicles that use alternative fuels, and assessing 
-- via an informal canvass of manufacturers -- the likelihood of 
meeting the regulations with both conventional and alternative 
fuels. A selective literature review compares emissions, energy use, 
and costs associated with both types of fuels. Finally, a plausible 
scenario of introducing methanol- fueled autos and light trucks by 
the early 1990s is defined as the basis for examining changes in 
emission levels nationally. While the overall reduction -- from all 
transportation sources -- of reactive hydrocarbons and oxides of ni- 
trogen due to these vehicles is less than 1% by 1997, the potential 
remains for greater levels of reduction within urbanized areas, espe- 
cially if tax-based incentives and other measures are used to encour- 
age the use of vehicles powered by alternative fuels. 68 refs., 2 
figs., 23 tabs. 


54123 (PB—88-216700/XAB) Equivalent energy con- 
sumption and exhaust emissions. Hammarstroem, U. (Statens 
Vaeg- och Trafikinstitut, Linkoeping (Sweden)). 1988. 49p. 
(In Swedish). (VTI/MEDDELANDE—S67). NTIS, PC 
E03/MF AO1. 

Energy consumption and exhaust emissions per person-kilo- 
meter or load-kilometer are investigated for different types of trans- 
port and vehicle. Passenger transports, included cars and buses, 
trains, and aircraft; goods transports included trucks, trains, and 
coastal cargo boats. In passenger traffic, electric trains have both 
the lowest energy consumption and lowest exhaust emissions com- 
pared to any other type of vehicle, regardless of the method of 
electricity production. Goods transported by rail are accompanied 
by lower exhaust emissions than other types of vehicles regardless 
of the method of electricity production. On condition that energy 
from hydroelectric sources is used, goods transported by rail also 
have the lowest energy consumption. 


54124 (PB—88-230982/XAB) 1988 model-year new- 
motor-vehicle/engine certification summary. Final report, 2 
January 1987-1 March 1988. Nguyen, D.H.; Kenny, R.J. 
(California State Air Resources Board, El Monte, CA 
(USA). Mobile Source Div.). 24 May 1988. 130p. (ARB/ 
MS—88/04). NTIS, PC A07/MF AO1. 

California new-motor-vehicle emission-certification standards 
and emission test results for the 1988 model year are summarized. 
Automobile manufacturers’ responses to the new on-board malfunc- 
tion and diagnostics regulations are discussed. The various emis- 
sion-control systems and methods used by manufacturers to comply 
with new requirements are described. Sales-weighted averages of 
projected useful-life emissions, deterioration factors, horsepower, 
torque and engine displacements, and percentage usage of various 
emission-control systems/components are calculated for each cate- 
gory of motor vehicles or engines. A comparison with the 1987 
model year and conclusions regarding trends in emissions and emis- 


sion control system usage to meet future proposed standards are 
made. 
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REFER ALSO TO CITATION(S) 52970 


54125 (E/ECE—8017238) Use of compressed natural gas 
as motor-vehicle fuel. (United Nations, Geneva (Switzer- 
land). Economic Commission for Europe). 19 Apr 1988. 4p. 
NTIS (US Sales Only), PC A02. Order Number 
DE88017238/JAW. 

This report has been prepared on the basis of materials trans- 
mitted by the Governments of Denmark, Finland, Hungary, Italy, 
the Union of Soviet Socialist Republics, the United Kingdom and 
the United States of America. Information published in the techni- 
cal literature has also been used. The use of natural gas as a fuel 
substitute is discussed. 


54126 (PB—88-223763/XAB) Resistively heated metha- 
nol dissociator for engine cold start assist. Technical report. 
Piotrowski, G.K. (Environmental Protection Agency, Ann 
Arbor, MI (USA). Office of Mobile Sources). Mar 1988. 
23p. (EPA/AA/CTAB—88/02). NTIS, PC A03/MF AO1. 

The report describes the system constructed for a methanol- 
fueled light-duty engine. It consists of a steam-heated methanol 
boiler, a gas superheater, and a platinum-catalyzed dissociation ele- 
ment. The product gas from the system was used to start and idle a 
test engine that had been cooled to 43 F. The report also includes 
the dissociator-element specifications, hydrogen content determina- 
tion, and test-engine specifications. 


54127 (PB—88-225123/XAB) Intake-system deposits and 
gasoline/alcohol blends. Final report, September 1986-August 
1987. Martin, S.F. (Southwest Research Inst., San Antonio, 
TX (USA)). May 1988. 65p. NTIS, PC A04/MF AO1. 

Six vehicles, four of them ethanol blend-fueled and two gas- 
oline-fueled, were examined for intake-system deposits. The engines 
were partially disassembled, photographs were taken, and deposits 
were evaluated by a professional rater. Elemental analysis was 
made of the intake-valve deposits. Cylinder heads, intake manifolds, 
and fuel tanks were also inspected. Engines running on blended 
fuels showed heavy valve deposits. 


35 ARMS CONTROL 


54128 (AD-A—194161/6/XAB) Report to the Congress 
on the Strategic Defense Initiative. (Strategic Defense Initia- 
tive Organization, Washington, DC (USA)). Apr 1987. 
263p. NTIS, PC A12/MF A011. 

This report begins with a review of the SDIO’s past accom- 
plishments and introduces the main themes of the report. Four 
themes are emphasized: The constancy of the SDIO’s mission and 
technical objectives; Great progress made in some of the technol- 
ogies that are key to an effective defense against ballistic missiles; 
An evolving investment strategy necessitated by budget reductions; 
and A determination to restore program balance and complete the 
SDIO’s mission. 


54129 (AD-A—194240/8/XAB) SDI (Strategic Defense 
Initiative): a policy analysis. Fought, S.O. (Naval War Coll., 
Newport, RI (USA)). 1987. 98p. NTIS MF AO1. 

Availability: Superintendent of Documents, GPO, Washing- 
ton, DC 20402. PC $4.00. Microfiche furnished to DTIC and NTIS 
users. 

Contents include -- Foundations of Deterrence; A Model for 
Stability; Analysis of SDI/Stability; Related Issues; Treatment of 
Implementation Factors; Historical Evolution and Trends; The 
Strategic Choices and Flexible Response; The Planners’ Perspec- 
tive; The Impact of Strategic Defense on a Strategy of Flexible Re- 
sponse; Synthesis. 
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REFER ALSO TO CITATION(S) 56006 


54130 (AD-A—194379/4/XAB) NATO's military strate- 
gy and forces; Student report. Christensen, J.L. (Air Com- 
mand and Staff Coll., Maxwell AFB, AL (USA)). Apr 1988. 
37p. (ACSC—-88-0530). NTIS, PC A03/MF AO1. 

This paper analyzes NATO's military objectives and the 
strategy employed to accomplish those objectives. It also looks at 
the components of this strategy: Forward Defense and Follow on 
Forces Attack. The main body of the paper is an analysis of 
NATO's military forces including their nuclear and conventional 
forces. This analysis looks at the deployment of the air, land, and 
ground forces and details their strengths and weaknesses. Included 
in this study are C3I assets and logistics. Finally, the study makes 
some recommendations to improve NATO's warfighting ability. 


54131 (AD-A—194544/3/XAB) SDI (Strategic Defense 
Initiative): where do we go from here. Study project. Dierker, 
R.R. (Army War Coll., Carlisle Barracks, PA (USA)). 30 
Mar 1988. 42p. NTIS, PC A03/MF AO1. 

President Reagan’s announcement five years ago of his 
vision for a Strategic Defense Initiative (SDI) has had strong impli- 
cations for the United States nuclear strategy. Implementation of 
any or all parts of a strategic defense system would constitute a 
shift away from the offense-dominant strategy that the U.S. has es- 
poused for over forty years. Effecting a shift in U.S. nuclear strate- 
gy while maintaining stability between the superpowers is an ex- 
tremely difficult task. Opponents of SDI have raised the question of 
whether we should pursue SDI and the ensuing shift in strategy at 
all. The only real question to be answered is how to effect a stable 
shift in U.S. strategy. The key to that shift is understanding and 
then considering the Soviets’ views of SDI. The author discusses 
Soviet views of the U.S.’s Strategic Defense Initiative and then ex- 
amines four possible U.S. options for SDI, ranging from unilateral 
deployment to use as a bargaining chip. 


54132 (AD-A—195412/2/XAB) Strategic Defense Initia- 
tive. Issues and implications for the Atlantic Alliance. Final 
report. Davidson, C.G. (Total Army Personnel Agency 
(Provisional), Alexandria, VA (USA)). May 1988. 107p. 
NTIS, PC A06/MF AO1. 

An analysis of the arguments exchanged between the US and 
Western European nations since the announcement of the Strategic 
Defense Initiative (SDI) program, showing that the importance of 
the SDI for Europe lies in the discussion of European security it 
has brought forth as opposed to the undefined strategic concept 
behind it or in the nature of the research to attain it. 
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54133 (AD-A—194174/9/XAB) Soviet conduct of war. 
Final report. (Army Combined Arms Center, Fort Leaven- 
worth, KS (USA). Soviet Army Studies Office). 30 Mar 
1987. 139p. NTIS, PC A07/MF AO1. 

This draft study, which addresses the issue of a conventional 
Soviet offensive against the NATO central region, presents its find- 
ings in the form of in-depth responses to a set of explicit and im- 
plicit subtaskings, including the necessity to postulate Soviet offen- 
sive theory, to identify Soviet intent, means, and priorities, and to 
propose broad categories of countermeasures necessary to defeat or 
disrupt a Soviet offensive. It also offers a sample scenario of a 
Soviet offensive against a partially prepared defense. The study first 
surveys the evolution of contemporary Soviet offensive theory. The 
Soviets over the last two decades have evolved to a dual-track con- 
ventional/nuclear outlook, which accepts the fact that a modern 
war could well be fought on conventional terms, but recognizes the 
possibility that it could become nuclear at any time. Hence, Soviet 
theory now stresses the importance of conducting modern conven- 
tional operations in a nuclear-scared posture. The study posits three 
variants of a Soviet conventional offensive against western Europe. 
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54134 (AD-A—194414/9/XAB) Nature of Soviet oper- 
ational art. Final report. Glantz, D.M. (Army Combined 
Arms Center, Fort Leavenworth, KS (USA). Soviet Army 
Studies Office). 1985. 14p. NTIS, PC A03/MF AO1. 

Pub. in Parameters, Jnl. of the US Army War College, Vol. 
15, No. 1, 2-12(1985). 

Soviet operational art today provides a framework for, 
studying, understanding, preparing for, and conducting war. To- 
gether with strategy and tactics, it makes the study of war an aca- 
demic discipline requiring intense research and scholarship on the 
part of those who write about and who would have to conduct 
war. As such, operational art performs distinct tasks associated with 
the conduct of war. 


54135 (AD-A—194417/2/XAB) Soviet offensive ground 
doctrine since 1945. Final report. Glantz, D.M. (Army Com- 
bined Arms Center, Fort Leavenworth, KS (USA). Soviet 
Army Studies Office). 1983. 15p. NTIS, PC A03/MF AOl1. 

Pub. in Air University Review, 23-35(1983). 

Since the end of World War II, Soviet offensive concepts 
have evolved in consonance with technological changes and chang- 
ing geopolitical relationships. While adjusting to inevitable change, 
the Soviets have repeatedly tapped as a source of inspiration and 
knowledge their rich World War II experiences. Thus, the Soviets 
have altered their operational and tactical concepts by blending the 
lessons of the past with the realities of the present. Only combat 
can prove the validity of these changes. However, it is worthwhile 
to review the salient features of evolving Soviet operational and 
tactical concepts, if only better to understand the capabilities and 
potentialities of our major foe. 
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54136 (JMF—8401) Survey report on materials for 
energy-saving technology. (Japan Machinery Foundation, 
Tokyo). Jun 1984. 292p. (In Japanese). NTIS (US Sales 
Only), PC Ail3/MF A0Ol. Order Number DE88752060/ 
JAW. 

This is a report in July, 1984 by Japan Industrial Machinery 
Industry Association (268 pages). It describes on the present status 
of energy-saving technology, materials situation, and the problems 
in the materials development. Study items were selected by empha- 
sizing the energy-saving technologies listed in the Moonlight 
Project proceeded by MITI, Agency of Industrial Science and 
Technology. High efficiency gas turbine. Fuel cell power genera- 
tion. MHD power generation. New type power storage system. 
Flywheel. Superconduction technology. Hydrogen storage system. 
Waste heat utilization system. General purpose stirling engine. Ce- 
ramic engine. In connection with these topics, a study on the mate- 
rials was made as per the following classification. High strength 
material (Machines and parts. Large constructions. Ultra-low tem- 
perature machines). Heat-resistant materials. Corrosion-resistant ma- 
terials. Abrasion and impact resistant materials. Thermal functional 
materials (Thermal storage. Thermal insulation. Super conductivi- 
ty). Chemical functional materials (Hydrogen storage. Cooling 
medium, etc). Elctromagnetic materials (Semi-conductor. Magnetic 
materials, etc). (93 figs, 76 tabs) 


3601 Metals And Alloys 


REFER ALSO TO CITATION(S) 52978, 53690, 53695, 53706, 53772, 53791, 
53837, 53837, 53837, 53995, 54000, 54246, 54302, 54341, 54419, 54491, 54540, 
54633, 54826, 55520, 55737, 55752, 55753, 55758, 55759, 55760, 55796, 55797, 
55812, 55826, 55916, 55944, 55944 


54137 (AD-A—194229/1/XAB) Detection of irradiation 
effects on reactor-vessel steels by magneto-acoustic emission. 
Technical report 1987-1988. Kwon, O.Y.; Ono, K.; Lucas, 
G.E.; Oddette, G.R. (California Univ., Los Angeles (USA). 
Dept. of Materials Science and Engineering). 21 Apr 1988. 
9p. NTIS, PC A02/MF AO1. 

The irradiation effects of reactor-vessel steels were studied 
by magneto-acoustic emission (MAE). MAE is a new method of 
nondestructive evaluation. It is generated primarily by domain wall 
motions during magnetization of ferromagnetic materials in the al- 









ERA-13/23 / 7454 


ternating magnetic field. Since MAE activity is sensitive to the mi- 
crostructural changes, it is applied to determine the status of steel 
samples exposed to neutron irradiation. Two commercial steels, 
A302B plate and A533B weld, and two model alloys were irradiat- 
ed at four different conditions; high and low flux, two fluence 
levels, and three temperatures. For each material/condition and un- 
irradiated control samples, MAE intensity in rms voltage with in- 
creasing magnetic field was measured. Direct and envelope-detect- 
ed MAE waveforms were also recorded. Measurements were also 
made for the samples unirradiated but aged at 288 C up to 278 
hours in order to separate the effects of thermal aging from irradia- 
tion effects. Barkhausen effects were also investigated using a sur- 
face probe. The results presented here show that MAE waveform 
analysis can be a promising nondestructive evaluation technique for 
monitoring the microscopic changes in the steel components sub- 
jected to neutron irradiation. 


54138 (AD-A—194662/3/XAB) Characterization of high- 
damping Fe-Cr-Mo and Fe-Cr-Al alloys for naval ships appli- 
cation. Master's thesis. Ferguson, D.B. (Naval Postgraduate 
School, Monterey, CA (USA)). Mar 1988. 100p. NTIS, PC 
A05/MF AO1. 

The metallurgical basis for high damping in Fe-Cr-based 
alloys was investigated. Two alloys similar to VACROSIL-010 
were studied, with compositions of 84.7 Fe-11.44 Cr-2.91 Al and 
84.8 Fe-11.65 Cr-2.92 Mo. The strain dependence of specific damp- 
ing capacity (SDC) was evaluated using a modified version of the 
resonant dwell technique. Heat-treatment variations were intro- 
duced by annealing in argon gas at temperatures between 950 and 
1100 C and then furnace cooling. Cantilever-beam specimens were 
evaluated for SDC at their first three resonant modes (0-1000 Hz) 
at room temperature. Changes in damping capacity were correlated 
with the results of tensile hysteresis testing and dilatometry. 


54139 (AD-A—194677/1/XAB) Investigation into the 
metallurgical aspects of joining rapidly-solidified aluminum 
alloys. Final report, September 1984-December 1987. Baes- 
lack, W.A. (Ohio State Univ. Research Foundation, Colum- 
bus (USA)). 1 Apr 1988. 108p. NTIS, PC A06/MF AO1. 

Research performed during this program demonstrated that 
the metastable microstructures upon which rapidly-solidified, 
powder metallurgy (RS/PM) aluminum alloys depend for their 
unique mechanical properties can be both recreated using rapid-so- 
lidification fusion-welding processes and/or retained using solid- 
state welding processes. Alloys investigated included Al-Fe-X dis- 
persoid-type compositions developed for superior elevated-tempera- 
ture properties and Al-Li-X alloys developed for high strength and 
modulus and low density. Processes found to be most effective for 
the joining of these alloys included rapid-solidification electron 
beam and capacitor-discharge welding and solid-state inertia-fric- 
tion and diffusion welding. Metallurgical phenomena investigated 
included solidification, solid-state phase transformations, defect for- 
mation, and structure-property-fracture relationships. RS/PM alu- 
minum alloys which contain low hydrogen levels, such as the inert- 
ly produced Al-8Fe-2Mo alloy, were effectively joined using the 
high-energy density electron-beam welding. 


54140 (CEA-CONF—9338) Liquid-vapor interface and 
adjacent limit layers in an uranium evaporator. Soubbara- 
mayer. (CEA Centre d'Etudes Nucleaires de Saclay, 91 - 
Gif-sur-Yvette (France). Dept. de Physico-Chimie). 1987. 
9p. (In French). (CONF-8712106—). NTIS (US Sales Only), 
PC A02/MF AO1. Order Number DE88754682/JAW. 

From CNRS meeting on thermodynamics of fluid-fluid inter- 
faces; Meudon, France (7 Dec 1987). 


54141 (CEA-CONF—9355) Effect of austenitizing and 
tempering conditions on the structure and mechanical proper- 
ties of the 9Cr-1Mo martensitic alloy. Alamo, A.; Boutard, 
J.L.; Pigoury, H. and others. (CEA Centre d’Etudes Nu- 
cleaires de Saclay, 91 - Gif-sur-Yvette (France). Service de 
Recherches Metallurgiques Appliquees). 1987. 15p. (CONF- 
8709341—). NTIS (US Sales Only), PC A03/MF AO1. 
Order Number DE88754685/JAW. 

From Stainless steel’s 87; Londres, UK (14 Sep 1987). 
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The structure and mechanical properties of the 9Cr-1Mo 
martensitic alloy, planned to be used as structural materials of the 
fuel subassembly for fast breeder reactors, has been investigated. 
Phase transformation temperatures on heating and the continuous 
cooling transformation diagram were determined by dilatometric 
techniques. Results concerning the effect of solution-treatment and 
tempering conditions on austenitic grain size, hardness, tensile prop- 
erties, creep strength and toughness impact curves are also given. 


54142 (CEA-CONF—9360) Vacancy defects in 3.0 MeV 
electron irradiated molybdenum single crystal at 20 K. Gupta 
Sen, A.; Moser, P.; Bourret, A. and others. (Institut Nation- 
al des Sciences et Techniques Nucleaires (INSTN), Centre 
d'Etudes Nucleaires. de Saclay, 91 - Gif-sur-Yvette 
(France)). 1986. 6p. (CONF-860953—). NTIS (US Sales 
Only), PC A02/MF A0Ol. Order Number DE88754690/ 
JAW. 

From International conference on vacancies and interstitials 
in metals and alloys; Berlin, F.R. Germany (14 Sep 1986). 

A recovery stage of defects at low temperature (200-400 K) 
has been observed in 3 MeV electron irradiated Molybdenum by 
Positron Annihilation Techniques. Stage III recovery of defects 
leading to an agglomeration of vacancies and formation of three di- 
mensional vacancy clusters (microvoids/voids) has also been stud- 
ied. An attempt has been made to observe the nucleation of voids 
during post irradiation annealing of 3 MeV electron irradiated Mo- 
lybdenum with the help of High Resolution 400 KeV Transmission 
Electron Microscope but no void could be visible under the micro- 
scope. 


54143 (CEA-CONF—9361) Impurity effects on the va- 
cancy clustering process in electron irradiated iron dilute 
alloys studied by positron techniques. Lucasson, P.; Hauto- 
jarvi, P.; Moser, P.; Corbel, C. (Paris-11 Univ., 91 - Orsay 
(FR); Helsinki Univ. of Technology, Espoo (FI). Lab. of 
Physics). (Institut National des Sciences et Techniques Nu- 


cleaires (INSTN), Centre d'Etudes Nucleaires de Saclay, 91 
- Gif-sur-Yvette (France)). 1986. 6p. (CONF-860953—). 
NTIS (US Sales Only), PC A02/MF A0O1. Order Number 
DE88754691/JAW. 


From International, conference on vacancies and interstitials 
in metals and alloys; Berlin, F.R. Germany (14 Sep 1986). 

Fe dilute alloys are studied by positron lifetime, after 3 
MeV, 20 K electron irradiation. Defect clustering processes are 
strongly influenced by impurity doping. A model is proposed 
taking into account the results obtained previouly by p. S.R. and 
electrical resistivity. 


54144 (CEA-CONF—9370) Swelling and microstructure 
of neutron irradiated Inconel 706. Le Naour, F.; Hugon, 
M.P.; Grosjean, P. and others. (CEA Centre d’Etudes Nu- 
cleaires de Saclay, 91 - Gif-sur-Yvette (France). Dept. de 
Technologie). 1987. 18p. (CONF-871022—). NTIS (US 
Sales Only), PC A03/MF AOl. Order Number 
DE88754700/JAW. 

From International conference on materials for nuclear reac- 
tor core applications; Bristol, UK (27 Oct 1987). 

The swelling behaviour and the related microstructure evo- 
lution of SA INCONEL 706 irradiated up to 100dpa in Phenix as 
stressed tube samples and fuel pins are described. The TEM obser- 
vations of the irradiated samples and corresponding unirradiated 
specimens annealed at the same irradiation temperature show that 
neutron irradiation induces the intragranular nucleation of a high 
density of Ni/sub 3/ Ti-eta platelets and small cavities which do 
not grow up to 100dpa. At higher temperature, it is shown that the 
swelling is responsible of the major part of the deformation. TEM 
examinations of thin foils prepared from pins areas irradiated at 
590/sup 0/C confirm that substantial void swelling can occur in the 
regions where the high density of finely distributed eta platelets 
give place to a cellular eta phase which tends to spread over the 
grains. At least we discuss about the correlation between the mi- 
crostructure evolution under irradiation and the swelling resistance 
and the mechanical properties observed on this irradiated material. 
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54145 (CEA-CONF—9371) Swelling microstructure of 
neutron irradiated Ti-stabilized austenitic steels. Gilbon, D.; 
Seran, J.L.; Maillard, A. and others. (CEA Centre d'Etudes 
Nucleaires de Saclay, 91 - Gif-sur-Yvette (France). Dept. de 
Technologie). 1987. 15p. (CONF-871022—). NTIS (US 
Sales Only), PC A03/MF AOl.. Order Number 
DE88754701/JAW. 

From International conference on materials for nuclear reac- 
tor core applications; Bristol, UK (27 Oct 1987). 

The aim of this work is to give a general comparison of the 
swelling behaviours of two Ti-stabilized austenitic steels (type 316 
and 15 Cr-15 Ni). The irradiation of samples at 500/sup 0/C shows 
that 15-15 Ti SS swells less than 316 Ti SS only when irradiated in 
the cold-worked state. The irradiation of these two cold-worked 
alloys as fuel pin cladding shows that the higher swelling resistance 
of 15-15 Ti steels is only clearly established in the temperature 
range 450-550/sup 0/C. Moreover this steel may exhibit large 
swelling variability from cast to cast. TEM examinations are used 
to understand the origin of the swelling variability of CW 15-15 Ti 
steel and its difference of behaviour with CW 316 Ti steel in the 
upper range of irradiation temperature. 


54146 (CEA-CONF—9372) Effect of Ge, Sn, Sb on the 
resistance to swelling of austenitic alloys irradiated by 1 MeV 
electrons. Dubuisson, P.; Levy, V.; Seran, J.L. and others. 
(CEA Centre d'Etudes Nucleaires de Saclay, 91 - Gif-sur- 
Yvette (France). Dept. de Technologie). 1987. 6p. (CONF- 
871022—). NTIS (US Sales Only), PC A02/MF A0Ol1. Order 
Number DE88754702/JAW. 

From International conference on materials for nuclear reac- 
tor core applications; Bristol, UK (27 Oct 1987). 

The effect of new solute elements namely Ge, Sn and Sb on 
the void swelling resistance of austenitic alloys irradiated with 1 
MeV electrons has been studied. Except for tin in Ti-modified 316, 
all solute improve the swelling resistance of base alloys. Tin addi- 
tion shifts the swelling peak of 316 S.S. to high temperature. In 
fact, these solute additions have the same qualitative effect on the 
swelling components: they enhance the void density and decrease 
strongly void growth rate. This effect is opposite to the one of 
usual swelling inhibitors such as Si or Ti which decrease the void 
density. We have explained this influence on the void nucleation 
and void growth by introducing a strong interaction between va- 
cancies and solute atoms in a void growth model. 


54147 (CEA-CONF—9373) Embrittlement of a 17Cr fer- 
ritic steel irradiated in Phenix. Allegraud, G.; Boutard, J.L.; 
Boyer, J.M. and others. (CEA Centre d'Etudes Nucleaires 
de Saclay, 91 - Gif-sur-Yvette (France). Dept. de Technolo- 
gie). 1987. 3p. (CONF-871022—). NTIS (US Sales Only), 
PC A02/MF AO1. Order Number DE88754703/JAW. 

From International conference on materials for nuclear reac- 
tor core applications; Bristol, UK (27 Oct 1987). 

Charpy V and tensile tests have been performed with sam- 
ples made of 17Cr ferritic steel irradiated in Phenix at temperatures 
between 390 and 540C up to a maximum dose of 83.3 dpaF. All 
over the temperature and dose ranges, irradiation leads to an in- 
crease of the ductile brittle transition temperature (DBTT). The 
DBTT and hardening are decreasing functions of the irradiation 
temperature. Fast neutron flux at 390C hardens the material more 
than a sole thermal ageing does. 


54148 (CEA-CONF—9380) Temper embrittlement sus- 
ceptibility and toughness of a 508 Cl 3 steel. Tavassoli, A.A.; 
Soulat, P.; Pineau, A. (CEA Centre d’Etudes Nucleaires de 
Saclay, 91 - Gif-sur-Yvette (France). Dept. de Technologie). 
1987. 16p. (CONF-8711224—). NTIS (US Sales Only), PC 
A03/MF AO01. Order Number DE88754710/JAW. 

From Symposium on residual and unspecified elements in 
steel; Bel Harbour, FL, USA (11 Nov 1987). 

A correlation has been established between the scatter in 
charpy and fracture toughness results of an A508 CL3 pressure 
vessel forging steel and the appearance of intergranular facets on 
the rupture surface of specimens tested at low temperatures. Extent 
of the intergranular rupture has been found to increase with pro- 
longed aging at 500-550/sup 0/C or following an embrittling treat- 
ment known as step cooling. Both, intergranular rupture and result- 
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ant increase in ductile to brittle transition temperature have been 
found to be reduced or eliminated after a de-embrittling treatment 
at temperatures ranging from 630/sup 0/C to 660/sup 0/C, with 
optimum results obtained at 640/sup 0/C. Auger analyses carried 
out on specimens exhibiting cleavage and intergranular rupture 
have shown segregation of carbon, molybdenum, sulfur and in par- 
ticular phosphorus at the grain boundaries. A statistical analysis 
based on local rupture criterion is used to describe probability of 
intergranular and cleavage failures. Based on the observations made 
it is concluded that the main cause of scatter in low temperature 
results is heterogeneous segregation of impurities in thick sections 
with a corresponding shift in ductile to brittle transition tempera- 
ture. Slight increase in austenitization and de-embrittling tempera- 
tures are suggested in order to reduce segregation and improve 
toughness. 


54149 (CEA-CONF—9382) Radiation effects in (old and 
new) superconductors. Quere, Y. (CEA Centre d'Etudes Nu- 
cleaires de Saclay, 91 - Gif-sur-Yvette (France). Dept. de 
Technologie; Ecole Polytechnique, 91 - Palaiseau (France)). 
1987. 15p. (CONF-8710159—). NTIS (US Sales Only), PC 
A03/MF AO1. Order Number DE88754711/JAW. 

From 12. international conference on atomic collisions in 
solids; Okayama, Japan (12 Oct 1987). 

Irradiation disorder generally alters superconductivity either 
increasing, or decreasing, the critical temperature. Some experimen- 
tal results are presented especially in the cases of old A-15 struc- 


tures and of new perovskites irradiated by electrons or by fast 
heavy ions. 


54150 (CEA-CONF—9396) Ion beam sputtering and 
depth profiling: on the characteristics of the induced rough- 
ness and the means to cure it at best. Limoge, Y.; Maurice, 
F.; Zemskoff, A. (CEA Centre d'Etudes Nucleaires de 
Saclay, 91 - Gif-sur-Yvette (France). Dept. de Technologie). 
1987. 4p. (CONF-8709132—). NTIS (US Sales Only), PC 
A02/MF A0O1. Order Number DE88754712/JAW. 
From 6. international conference on secondary ion mass 
spectrometry - SIMS VI; Versailles, France (13 Sep 1987). 
© purpose of the present communication is to report the 
first results of a study devoted to the understanding of the surface 
roughness due either to statistical fluctuations in sputtering or 
sample microstructural inhomogeneities. In a second part, we shall 
propose a new method to correct the experimental profiles from 


the blurring effect of the sample roughness in typical cases of in- 
depth analysis. 


54151 (CEA-CONF—9398) Study of laser treatment in- 
fluence on corrosion of steel 316. Eloy, J.F. (CEA Centre 
d'Etudes Nucleaires de Fontenay-aux-Roses, 92 (France). 
Dept. de Chimie Appliquee et d’Etudes Analytiques). 1987. 
Sp. (In French). (CONF-8706250—). NTIS (US Sales Only), 
PC A02/MF AOl1. Order Number DE88754926/JAW. 

From INSTN meeting on laser applications in metallurgy; 
Saclay, France (23 Jun 1987). 

Laser radiation at a power of 80MW/cm/sup 2/ induces a 
thermal stress evidenced by a corrosion test in magnesium chloride 
followed by microscope examination. 


54152 (CEA-R—5447) Study by transmission electron mi- 
croscopy of ion and electron irradiation defects in zirconium 
and four alloys. Hellio, C. (Institut National des Sciences et 
Techniques Nucleaires (INSTN), Centre d'Etudes Nu- 
cleaires de Saclay, 91 - Gif-sur-Yvette (France); CEA 
Centre d’Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette 
(France). Inst. de Recherche Technologique et de Develop- 
pement Industriel (IRDI)). 1988. 178p. (In French). NTIS 
(US Sales Only), PC A09/MF AOl. Order Number 
DE88755000/JAW. 


In order to understand better zirconium growth under irra- 


diation and to estimate the influence of alloying elements, we have | 


performed crystallographic and kinetic analysis of the dislocation 
loops induced during 500 keV Zr/sup +/ ion or 1 MeV electron 
irradiation in pure Zr and four of its alloys: Zr/1760 wt ppm 0. Zr/ 
1 % Nb/430 ppm 0. Zr/1 % Nb/1800 ppm 0 and Zircaloy-/sup 4/. 
The irradiations were realized between 400 and 700/sup 0/C. The 
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Burgers vectors of the observed loops are a/3 <1120>; the loops 
lie preferentially on (1010) planes and are aligned along directions 
parallel to the (0001) plane. The loops induced by 1 MeV electron 
irradiation and of size larger than 10 nm are of interstitial type. The 
kinetic analysis shows that oxygen strongly decreases the loop 
groth speed, the apparent vacancy migration energy increasing 
from 0.72 eV for pure Zr to 1.76 eV for Zr/1750 ppm 0. The alloy- 
ing elements (Sn, Nb, 0) increase the loop density. Observation of 
the microstructural behaviour shows that loops shrink and aggre- 
gate during annealing treatments after ion irradiation. This anneal- 
ing is easier in pure zirconium than in its alloys. 


54153 (CONF-880613—3) Irradiation-assisted stress cor- 
rosion cracking and grain boundary segregation in heat treat- 
ed Type 304SS. Jacobs, A.J.; Clausing, R.E.; Heatherly, L.; 
Kruger, R.M. (Oak Ridge National Lab., TN (USA)). 1988. 
Contract AC05-840R21400. 32p. NTIS, PC A03/MF A011; 
1; GPO Dep. Order Number T188008382/JAW. 

From 14. international symposium on effects of radiation on 
materials; Andover, MA, USA (27 Jun 1988). 

Evidence was obtained correlating the susceptibility of 
Type-304 stainless steel (SS) to irradiation-assisted stress corrosion 
cracking (IASCC) and grain boundary segregation. IASCC suscep- 
tibility was measured in constant extension rate tensile (CERT) 
tests, and grain boundary segregation was demonstrated by Auger 


Electron Spectroscopy and HNO;/Cr*® corrosion tests. 24 tabs., 7 
figs., 7 tabs. 


54154 (CONF-881061—3) Current- and potential-pulse 
plating of uranium from fused chlorides. Marshall, S.L.; 
Vissers, D.R. (Argonne National Lab., IL (USA)). 1988. 
Contract W-31109-ENG-38. 2p. NTIS, PC A02. Order 
Number DE88010095/JAW. 

From Electrochemical Society fall meeting; Chicago, IL, 
USA (9 Oct 1988). 
P Existing work on the electrodeposition of U metel from 
fused chlorides has noted a strong tendency toward dendrite forma- 
tion. Recently we showed that dendrite formation may be avoided 
by application of short potential pulses (cathodic to the U reference 
electrode) separated by rest periods at zero potential. This paper 
describes the application of this technique to the plating of U onto 
metal coupons of area A = approximately 6 cm?, and some addi- 
tional results that we have obtained using bipolar current-pulse 
plating. 5 refs. 


54155 (CONF-8709235—, pp 3-15) DOE Beryllium 
Supply Program. Jiacoletti, R. (Department of Energy, Al- 
buquerque, NM (USA)). 19 Feb 1988. NTIS, PC A 16. 
Order Number DE88009550/JAW. 

From Beryllium science: US/UK agreement on the use of 
atomic energy for mutual defense; Livermore, CA, USA (22 Sep 
1987). 

7 A critical material is defined as any material, other than nu- 
clear, required to produce nuclear weapon components, and has 
one or more of the following characteristics: (a) limited or sole 
source of qualified production material; (b) limited or no domestic 
sources; (c) no identified substitute materials; (d) long lead-time 
procurement of qualified production quantities; and (e) regulatory 
constraints that inhibit or could inhibit production or use. This out- 
line of the DOE Beryllium Supply Program consists of copes of the 
following slides: (1) Major Milestones FY81 through FY88; (2) Be- 
ryllium Options Study Task; (3) DOE Forecast - Be Metal Pur- 
chases, 1986 - 1991; (4) Be Materials Planning Task; (5) Be Recycle 
Technology Development Task; (6) Advanced Production Tech- 
nology Development Task; (7) Production Optimization Task; (8) 
Albuquerque Operations Office coordinating all phases of Be metal 
and oxide weapons requirements, as directed by DOE Headquar- 
ters; and (9) General Definition of a critical material (above). 


54156 (CONF-8709235—, pp 16-26) Strategy for retool- 
ing the beryllium industry. Hanes, H.D. (Brush Wellman 
Inc., Elmore, OH (USA)). 19 Feb 1988. NTIS, PC A 16. 
Order Number DE88009550/JAW. 

From Beryllium science: US/UK agreement on the use of 


atomic energy for mutual defense; Livermore, CA, USA (22 Sep 
1987). 
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Results from the DOE Options Study, continuing environ- 
mental pressures, as well as competition from alternative engineered 
materials have resulted in substantial internal investment by Brush 
Wellman in the beryllium business. The major emphasis is on near- 
net-shape processing for cost-effective fabrication of high-quality 
beryllium components. However, major investments are also being 
made in Brush’s extraction technology as well as in facilities for re- 
cycling beryllium-containing scrap and wastes. This presentation 
outlined Brush’s strategy for retooling the beryllium business; it 
consisted of 43 slides, titles of which are given here. Also given is 
the narration for each slide. 


54157 (CONF-8709235—, pp 27-58) Review of AWRE 
development work on the production of near-net-shape berylli- 
um preforms. Roberts, D. 19 Feb 1988. NTIS, PC A 16. 
Order Number DE88009550/JAW. 

From Beryllium science: US/UK agreement on the use of 
atomic energy for mutual defense; Livermore, CA, USA (22 Sep 
1987). 

” Near-net-shape beryllium shell preforms have been vacuum 
hot pressed at AWRE for a considerable time. However, the proc- 
ess has both its limitations and disadvantages. The work being car- 
ried out to improve the hot-pressing process together with the de- 
velopment work being done on the isostatic pressing of near-net- 
shape preforms, is described. This information was presented via 26 
slides, with textual material for each slide, as well as figures show- 
ing the graphical content of each slide. 


54158 (CONF-8709235—, pp 59-67) Development of be- 
ryllium near-net-shape technology at Brush Wellman, Inc. 
Kuxhaus, M. (Brush Wellman, Inc., Elmore, OH (USA)). 19 
Feb 1988. NTIS, PC A 16. Order Number DE88009550/ 
JAW. 

From Beryllium science: US/UK agreement on the use of 
atomic energy for mutual defense; Livermore, CA, USA (22 Sep 
1987). 

” Current status of the capabilities to produce near-net-shape 
beryllium shapes by direct HIPing, and the development activities 
planned for the near future at Brush Wellman are reviewed. Gener- 
ic shapes and typical size capabilities are addressed. The develop- 
ment plans and activities for the use of CIP as a preform technique 
are also addressed. The relationship between the two processes and 
the generic advantages that guide their selection for specific appli- 
cations are considered. 8 figures. 


54159 (CONF-8709235—, pp 68-76) Development of a 
compaction diagram for the hot consolidation of beryllium 
powder. Heald, G.; Rhodes, H.G. 19 Feb 1988. NTIS, PC A 
16. Order Number DE88009550/JAW. 

From Beryllium science: US/UK agreement on the use of 
atomic energy for mutual defense; Livermore, CA, USA (22 Sep 
1987). 

P Compaction diagrams show the process of densification in a 
material as a function of time, over range of isobaric or isothermal 
pressing conditions. A diagram representing the compaction of S65- 
grade beryllium powder was constructed using computer-generated 
data. The predicted densification rates for temperatures below 
873K are found to be much higher than those experienced in prac- 
tice. The evaluation of the densification process for temperatures 
above 873K is being studied. 


54160 (CONF-8709235—, pp 77-97) Isostatic pressing of 
beryllium powder into near-net shapes. Krankota, J.L. 19 Feb 
1988. NTIS, PC A 16. Order Number DE88009550/JAW. 

From Beryllium science: US/UK agreement on the use of 
atomic energy for mutual defense; Livermore, CA, USA (22 Sep 
1987). 

7 Beryllium powder was hot isostatically pressed into hemi- 
shells using double-walled steels cans. Two methods of producing 
the hemishells were investigated: 1) hot isostatically pressing (HIP) 
of cold isostatically pressed (CIP) preforms, and 2) direct HIP of 
loose-paced powder. Stainless steel cans were used initially but 
could not be easily separated from the beryllium. Mild-steel cans 
were subsequently used and were found to be easily removed by 
dissolution in 10 vol. % nitric acid, with no attack on the berylli- 
um. A finite-element computer simulation was employed to help 
solve a buckling problem in the outer wall of the cans. Buckling of 
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the can was eliminated by thickening the outer walls. Finite-ele- 
ment predictions were in agreement with actual results. Vacuum 
outgassing for more than 8 hours at 650°C was required to produce 
microstructures with very little residual gas contamination, revealed 
by thermal-induced-porosity tests. Thin hemishells (1/4-inch thick 
or less) cracked during processing. A thicker hemishells (3/8-inch) 
directly hot isostatically pressed from S200F powder did not crack 
and was machined into a finished part. The mechanical properties 
of this part met the specification for high-strength beryllium prod- 
uct. Little distortion of the steel cans supported in graphite collars 
occurred during HIP. Since little advantage of cold isostatically 
pressing powder into preforms was realized, it appears that direct 
HIP is the recommended process for fabricating beryllium hemi- 
shells from powder. 20 figures. 


54161 (CONF-8709235—, pp 98-124) Evaluation of the 
strength of graphite dies used in the hot pressing of beryllium 
billets. Roberts, D. 19 Feb 1988. NTIS, PC A 16. Order 
Number DE88009550/JAW. 

From Beryllium science: US/UK agreement on the use of 
atomic energy for mutual defense; Livermore, CA, USA (22 Sep 
1987). 

Graphite tooling is used for the hot pressing of beryllium bil- 
lets. The load applied during a typical pressing operation gives a 
calculated die hoop stress approaching the UTS of the graphite 
used for the tooling. Despite this fact, the incidence of die failure is 
low. It was thought that the development of near net shape press- 
ing techniques would require hot-pressing loads higher than those 
used for typical billets. In view of the die hoop stresses produced 
by the higher pressing loads, a preliminary investigation was under- 
taken to determine the bursting strength of graphite dies. It was 
found that depending upon the pressing temperature and billet 
aspect ratio, failure occurred at calculated hoop stresses at least 
twice the UTS of the graphite. It was concluded that the actual 
hoop stresses were less than the calculated values as a result of the 
applied load being attenuated by die friction effects. Figures show- 
ing the 21 slides of the presentation are included, preceded by ex- 
planatory textual material. 


54162 (CONF-8709235—, pp 125-136) Kinetics of void 
formation in annealed hot isostatically pressed beryllium. 
Ansell, J.; White, J.S. 19 Feb 1988. NTIS, PC A 16. Order 
Number DE88009550/JAW. 

From Beryllium science: US/UK agreement on the use of 
atomic energy for mutual defense; Livermore, CA, USA (22 Sep 
1987). 

It has been qualitatively established that hot isostatically 
pressed (HIP) beryllium is susceptible to swelling on subsequent an- 
nealing. Previous workers have attributed this behavior to the in- 
complete outgassing of the steel cans used to contain the beryllium 
during the HIPing operation. The kinetics of the swelling process 
were studied dilatometrically in the temperature range 750 - 
1150°C. The data show that approximately 30 v/o void formation 
was produced in the experimental samples by high-temperature an- 
nealing. In addition, the kinetic data also suggest that the mecha- 
nism of void formation is different for annealing temperatures 
above and below 850°C. 11 figures. 


54163 (CONF-8709235—, pp 137-151) Beryllium spin 
forming at Rocky Flats. Abeln, S.P.; Riendeau, M.P. 19 Feb 
1988. NTIS, PC A 16. Order Number DE88009550/JAW. 

From Beryllium science: US/UK agreement on the use of 
atomic energy for mutual defense; Livermore, CA, USA (22 Sep 
1987). 

Spinnability of pressed powder beryllium is investigated. Be- 
ryllium disks cut from vacuum-hot-pressed (VHP) logs are form 
spun under a mandrel and total strains measured. The design matrix 
includes spinning of a bare beryllium disk, a disk with a coverplate, 
and a completely encapsulated (canned) disk. Metallurgical evalua- 
tion includes grain structure, texture, and tensile properties before 
and after spinning. Material spinnability is evaluated at 400, 600, 
and 750°C. 14 figures. 
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54164 (CONF-8709235—, pp 152-158) Beryllium films 
formed by physical vapor deposition. Nordin, C.W.; Adams, 
R.O. (Rockwell International, Golden, CO (USA)). 19 Feb 
1988. NTIS, PC A 16. Order Number DE88009550/JAW. 

From Beryllium science: US/UK agreement on the use of 
atomic energy for mutual defense; Livermore, CA, USA (22 Sep 
1987). 

” Films of beryllium formed by physical vapor deposition are 
tenacious and non-porous. When deposited at the proper rate and 
substrate temperature, they have a fine grain structure. At a sub- 
strate temperature of 400°C, the grains in the film are columnar 
and are 10 to 20 microns in diameter. The columns typically extend 
from the substrate through the film. Increasing the substrate tem- 
perature increases the diameter of the columnar grains. In addition, 
the strength and ductility of the film increases as the substrate tem- 
perature during deposition increases. The fracture strength in- 
creases from 20,000 psi at about 400°C to about 45,000 psi at 
650°C. Films up to 0.020-inch thick, have been formed by electron- 
beam evaporation on a variety of substrates with these kinds of 
physical properties. 


54165 (CONF-8709235—, pp 159-168) Speeds and feeds 
for carbide on beryllium. Gallagher, D.V. 19 Feb 1988. 
NTIS, PC A 16. Order Number DE88009550/JAW. 

From Beryllium science: US/UK agreement on the use of 
atomic energy for mutual defense; Livermore, CA, USA (22 Sep 
1987). 

3 Surface finishing and tool wear in the machining of berylli- 
um has long been a concern in the ability to machine accurate 
parts. This study covers the use of carbide tooling, (Carboloy 999 
or equivalent grade), presently in use in the Be shop. The independ- 
ent variables were speed in surface per minute (sfm) and feed rate 
in inches per revolution (ipr). The optimum values found for speed 
and feed are 220 sfm and .004 ipr, respectively. These values were 
chosen so that if the machinist operated at 120% on feed and speed 
an acceptable product could still be made with good surface finish 
and minimum tool wear. The surface feet per minute was varied be- 
tween 180 to 350 sfm, and feed rate was taken between .002 and 
0.48 ipr. The dependent variables were surface finish part and tool 
wear measured on the flank of the tool. 


54166 (CONF-8709235—, pp 178-182) Industrial-hygiene 
aspects of various beryllium-forming operations. Lewis, T.F. 
— 1988. NTIS, PC A 16. Order Number DE88009550/ 

From Beryllium science: US/UK agreement on the use of 
atomic energy for mutual defense; Livermore, CA, USA (22 Sep 
1987). 

An industrial-hygiene study was conducted during casting, 
spin forming, and reshaping of beryllium metal. The goal of the 
study was to determine if these processes released aerosol, and if so 
to what extent. Data were collected utilizing traditional personal air 
sampling in conjunction with high volume (17 LPM) diagnostic 
sampling. During casting operations, 2 of the 4 major steps were 
identified as major generators of beryllium aerosol. Modified work 
procedures and engineering control will be incorporated to reduce 
beryllium aerosols. Preliminary data from limited reshaping oper- 
ations indicate levels below 1 ug/m3. All available data form beryl- 
lium hydrospinning operations is also presented. 4 figures. 


54167 (CONF-8709235—, pp 225-235) Beryllium-aerosol 
containment during machining operations. Sadler, S.C. 19 
iw NTIS, PC A 16. Order Number DE88009550/ 

From Beryllium science: US/UK agreement on the use of 
atomic energy for mutual defense; Livermore, CA, USA (22 Sep 
1987). 


A study was conducted to determine the effectiveness of a 
High-Velocity Low-Volume ventilation system in controlling beryl- 
lium aerosols. Five hundred fifty personal samples were collected 
to assess ventilation containment efficiency. The sample data were 
examined to determine what effect the employee, machine, oper- 
ation, party type, part size, shift, room, and work practice had on 
beryllium-aerosol generation. The geometric mean airborne concen- 
tration of beryllium prior to installation of the HVLV system was 
0.4 micrograms per cubic meter. Following installation of the 
HVLYV system, the geometric mean airborne concentration of be- 
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ryliium was 0.02 micrograms per cubic meter. Operations and ad- 
herence to work practices were found to be most-significant factors 
in controlling beryllium aerosols. Modifications to operational pro- 
cedures and adherence to safe work practices have further reduced 
airborne beryllium concentrations. 


54168 (CONF-8709235—, pp 276-295) Beryllium inert- 
gas atomization. Hashiguchi, D.; Marder, J.M. (Brush Well- 
man Inc., Cleveland, OH (USA)). 19 Feb 1988. NTIS, PC 
A 16. Order Number DE88009550/JAW. 

From Beryllium science: US/UK agreement on the use of 
atomic energy for mutual defense; Livermore, CA, USA (22 Sep 
1987). 

? An atomization unit was constructed and operated to deter- 
mine the feasibility of inert-gas atomization as a method of produc- 
ing spherical Be powder. Twenty-nine atomization runs were per- 
formed to characterize the effects of process variables upon the 
product powder. The variables investigated were melt superheat, 
nozzle diameter, atomization gas pressure, and atomization gas 
oxygen content. Under the range of process variables employed, 
the -200 mesh powder yield varied from 3.9 to 26%. The powder 
was characterized by several methods, including chemical analysis, 
flow rate, and packing density. Billets consolidated from spherical 
atomized powder were fabricated by hot isostatic pressing and 
vacuum hot pressing. Evaluation of these billets revealed that ten- 
sile properties were similar to those made from other types of input 
powder with similar grain size. X-ray pole figure analysis revealed 
the absence of preferred crystallographic orientation. This program 
successfully demonstrated the feasibility of atomization as a 
powder-making process of Be. It also gave considerable insight into 
the engineering considerations which should be addressed in the 
next atomizer design iterations. 18 figures. 


54169 (CONF-8709235—, pp 311-326) Advances in be- 
ryllium powder technology. Abeln, S.P. 19 Feb 1988. NTIS, 
PC A 16. Order Number DE88009550/JAW. 

From Beryllium science: US/UK agreement on the use of 
atomic energy for mutual defense; Livermore, CA, USA (22 Sep 
1987). 

> Four powder production technologies are compared and 
contrasted. Comparisons include the production sequence and the 
final powder characteristics. The technologies reviewed are: 1) 
impact grinding; 2) laboratory-scale fluid energy milling (Micron 
Master); 3) gas atomization; and 4) atomization fby the rotating- 
electrode process. Powder characteristics evaluated for each proc- 
ess include, morphology, size distribution, chemistry, and outgass- 
ing characteristics. It is shown that new atomization processes are 
more efficient and possess certain powder characteristics that are 
advantageous to Near-Net-Shape technologies. 15 figures. 


54170 (CONF-8709235—, pp 327-329) Phase morpholo- 
gy vs. cracking potential in electrode-beam-welded Be-Al 
alloys. Mahin, K.W.; Tanner, L. (Sandia National Lawrence 
Labs., Livermore, CA (USA)). 19 Feb 1988. NTIS, PC A 
16. Order Number DE88009550/JAW. 

From Beryllium science: US/UK agreement on the use of 
atomic energy for mutual defense; Livermore, CA, USA (22 Sep 
1987). 

The purpose of this study was to more fully characterize the 
phase transformations that occur in Be-Al electron-beam welds 
over a range of aluminum compositions and to try to relate mor- 
phology to crack susceptibility. Electron-beam welds were made on 
chill cast button ingots of high-purity Be modified with controlled 
amounts of Al, in order to control the effects of impurities on mi- 
crostructure and cracking susceptibility. The castings ranged in 
composition from 50 at% Be-50 at% Al to 95 at% Be-5 at% Al. 
For comparison, an electron-beam weld of commercial HIP’ed be- 
ryllium (S65 grade), onto which a controlled amount of aluminum, 
(~ 10 - 15 at% Al) had been physically vapor deposited (PVD'd), 
was also included in the test matrix. The welds were analyzed using 
optical, scanning electron microscopy and transmission electron mi- 
croscopy. A figure shows the typical Be-Al binary eutectic phase 
diagram modified to show the metastable miscibility gap centered 
around the 70 at%Be - 30 at% Al material at compositions above 
50 at% Al should consist of primary Be dendrites with eutectic in 
the interdendritic regions. 
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54171 _ (CONF-8709235—, pp 330-341) Change in proof- 
stress values of consolidated S65 beryllium powder since 
1979. Trimby, P.A. 19 Feb 1988. NTIS, PC A 16. Order 
Number DE88009550/JAW. 

From Beryllium science: US/UK agreement on the use of 
atomic energy for mutual defense; Livermore, CA, USA (22 Sep 
1987). 

a The 0.2% proof-stress and UTS values of S65 powder, con- 
solidated at ROF(C), have increased significantly since 1979 as 
shown by means of histograms. Possible reasons for these increases 
are discussed, particularly: (1) consolidating conditions; (2) heat 
treatment; (3) iron and aluminium content; (4) silicon contents; (5) 
beryllium oxide contents; and (6) particle size. However, the 0.2% 
of proof stress values correlate with the grain size, which suggests 
that the observed increase in proof stress derives from a reduction 
in the powder particle size. 1 reference, 6 figures. 


54172 (CONF-8709235—, pp 342-357) Beryllium/stain- 
less steel compatibility coating. Rhodes, H.G.; Roberts, D. 
19 Feb 1988. NTIS, PC A 16. Order Number DE88009550/ 
JAW. 

From Beryllium science: US/UK agreement on the use of 
atomic energy for mutual defense; Livermore, CA, USA (22 Sep 
1987). 

p A compatibility coating consisting of a suspension of erbium 
oxide in an aqueous solution of erbium nitrate has been used to pro- 
tect stainless steel tooling during the hot compaction of beryllium 
powder. The effectiveness of the coating was evaluated at tempera- 
tures up to 1000°C in hot isopressing and 1050°C in direct hot- 
pressing operations. In both cases it was found that the coatings 
were sufficiently durable to withstand three pressing cycles without 
intermediate repair. The information was presented via 12 slides, 
and the narration for each slide is included as well as a photo of the 
slide itself. 12 figures. 


54173 (DOE/ER/13834—3) Magnetism in californium. 
Moore, J.R. (Tennessee Univ., Knoxville (USA)). Mar 1988. 
Contract FG05-88ER 13834. 170p. NTIS, PC A08/MF AO1. 


Order Number DE88017250/JAW. 

A SQUID-based magnetic susceptometer has been construct- 
ed for studying small radioactive samples at temperatures below 
350 K and in magnetic fields up. to 50 kilogauss. The device has 
been used to study californium (element 98) in a number of solid- 
state forms: the dhcp metal, several oxides (Cf2O3 in both the bec 
and monoclinic structures, Cf;O12, CfO2 and BaCfOs), several mon- 
opnictides (CfN, CfAs and CfSb) and the trichloride (in both the 
hexagonal and orthorhombic structures). All of these materials 
were studied in polycrystalline form, and hexagonal CfCls was 
studied in single-crystal form as well. The susceptometer has the 
sensitivity to measure samples containing less than 10 micrograms 
of californium. The magnetic susceptibilities of all of the californi- 
um materials at temperatures.above about 100 K are described well 
by the Curie-Weiss relationship. This behavior is consistent with 
the assumption that the magnetic 5f electrons are localized and that 
the paramagnetic behavior can be interpreted in terms of the prop- 
erties of the free ion. The measured values of the effective para- 
magnetic moment, /sub eff/, for all the californium materials that 
were studied are reasonably consistent with theoretical values based 
on intermediate coupling models. All of the californium materials 
showed some indications of cooperative magnetic effects. The dhcp 
metal was observed to order ferromagnetically at 52 K, and all of 
the californium compounds studied showed signs of antiferromag- 
netic ordering, mostly at temperatures below 25 K. 91 refs., 50 figs., 
19 tabs. 


54174 (DOE/ER/45091—5) Magnetism and molecular 
interactions at solid surfaces: Progress report for period June 
1, 1987--May 31, 1988. Rothberg, G.M. (Stevens Inst. of 
Tech., Hoboken, NJ (USA). Dept. of Materials and Metal- 
lurgical Engineering). Aug 1988. Contract FG02- 
84ER45091. lip. NTIS, PC A03/MF A0O1. Order Number 
DE88017101/JAW. 

Measurements of photoemission EXAFS (PEXAFS) and 
spin polarized photoemission EXAFS (SPEXAFS) have been car- 
tied out at the National Synchrotron Light Source and in Japan at 
the Photon Factory. The SPEXAFS measurements made on thin 
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films of MnO show the expected dependence on electron spin and 
magnetic state of the sample but must be analyzed further before 
they can be accepted. For the first time PEXAFS has been applied 
to a single crystal surface. An ordered array of one-third of a mon- 
olayer of chlorine on the (111) surface of nickel was studied using 
the Cl is photoelectrons and with two different polarizations of the 
light. PEXAFS results agreed with SEXAFS measurements using 
the Cl KLL Auger electrons. The effects of heat treatments on the 
oxidation of polycrystalline aluminum were also studied by making 
use of the chemical sensitivity of PEXAFS and it was shown that 
the gamma alumina structure forms on heating at 450{degree}C. In 
our laboratory electron energy loss fine structure (EXELFS) meas- 
urements have been made of nickel and its interaction with carbon 
monoxide and oxygen and of the influence of potassium predosing. 
1 ref., 3 figs., 1 tab. 


54175 (DOE/ER/45136—2) In-situ high temperature oxi- 
dation studies: Final technical report. Rapp, R.A. (Ohio 
State Univ., Columbus (USA). Dept. of Metallurgical Engi- 
neering). Aug 1988. Contract FG02-84ER45136. 12p. NTIS, 
PC A03/MF AO1. Order Number DE88017092/JAW. 

The growth of oxidation scales on the pure metals iron and 
copper were examined. Professor Rapp (with B. Pieraggi) devel- 
oped a new theory to explain the annihilation of vacancies and 
stress generation in the growth of cation/vacancy diffusing scales 
on pure metals. Results are briefly discussed. 9 refs. 


54176 (DOE/ER/45280—2) Time resolved x-ray scatter- 
ing study of the ordering kinetics in thin films of CusAu. 
Nagler, S.E.; Shannon, R.F. Jr.; Harkless, C.R. (Florida 
Univ., Gainesville (USA). Dept. of Physics). 1987. Contract 
FG05-86ER45280. 3p. (CONF-8708122—2). NTIS, PC 
A02/MF A01. Order Number DE88014544/JAW. 

From Dynamics of ordering processes in condensed matter; 
Kyoto, Japan (27 Aug 1987). 

We report the preliminary results of time resolved x-ray 
scattering measurements of the kinetics associated with the order- 
disorder transition in thin films of CusAu. The results to date find 
that late time ordering in CusAu is probably isotropic, and growth 
of domain size in films down to 950 A is consistent with a Cahn- 
Allen growth law as observed in bulk crystals. Early time ordering 
may be strongly affected by film thickness. 15 refs., 3 figs., 1 tab. 


54177 (DOE/ER/45285—2) Grain boundary phase equi- 
libria in metallic systems: Progress report, December 1, 
1987--November 30, 1988. Deymier, P.; Shamsuzzoha, M.; 
Campos, V.; Evans, H. (Arizona Univ., Tucson (USA)). 
Aug 1988. Contract FG02-87ER45285. 16p. NTIS, PC 
A03/MF AO1. Order Number DE89000026/JAW. 

A combined experimental and theoretical approach to treat- 
ing the problem of grain boundary phase equilibrium is presented. 
On the theoretical side, volume dependent interionic potentials 
have been generated. A = = 5 bicrystal has been simulated with 
the constant pressure molecular dynamics method. The melting of 
the grain boundary before the bulk has been investigated. A liquid 
like layer replaces the solid interface at 1200 K. The disordering 
occurs above the bulk melting point. The slow kinetics of the proc- 
ess is thought to be the limiting factor for observing the phenome- 
non at lower temperatures. Analytical expressions for the elastic 
energy of a point defect near a general high angle grain boundary 
have been derived. These expressions predict two mechanisms for 
segregation: uniform segregation in the core of the grain boundary 
or formation of aggregates. On the experimental side, we have used 
strain annealing to grow large random bicrystals of 99.999% pure 
aluminum. Strain annealing and float zone refining are investigated 
as potential growth techniques for producing bicrystals with con- 
trolled misorientation. The procedure for preparing electron-trans- 
parent bicrystal specimens from the as grown large bicrystal is re- 
ported. We present the transmission electrons microscopy work 
preliminary to the high resolution microscopy on a symmetric near 
> = 3 grain boundary. 8 figs. 





36 MATERIALS 
3601 Metals And Alloys 





54178 (DOE/ER/45310—8) Experimental study of grain 
boundary melting in aluminum. Hsieh, T.E.; Balluffi, ei Ww. 
(Massachusetts Inst. of Tech., Cambridge "(USA)). 6 Sep 
1988. Contract FG02- 87ER45310. 28p. NTIS, PC A03/MF 
A01. Order Number DE88017082/JAW. 

Experiments aimed at determining whether grain boundaries 
melt “completely” to structures which closely resemble their under- 
cooled bulk liquid at temperatures appreciably below the bulk melt- 
ing temperature, T/sub m/, were performed. A variety of grain 
boundaries in Al, containing localized grain boundary dislocation 
(GBD) arrays, was observed directly by hot stage electron micros- 
copy during heating to close to T/sub m/. No delocalization of the 
GBD cores was observed up to T=0.96 T/sub m/ indicating an ab- 
sence of melting. Polycrystalline Al specimens were partially 
melted in the hot stage and the grain boundaries in the direct vicin- 
ity of the liquid/solid interface were searched for possible melting. 
No signs of melting were detected for temperatures up to 0.999 T/ 
sub m/. Results indicate that complete grain boundary melting 
occurs only essentially at T/sub m/. The results are consistent with 
atomistic simulations in the literature which indicate that grain 
boundaries become preferentially disordered upon heating. 19 refs., 
8 figs., 1 tab. 


54179 (DPST—88-763) Materials selection for the wiped- 
film evaporator. Ondrejcin, R.S. (Savannah River Lab., 
Aiken, SC (USA)). 9 Aug 1988. Contract AC09-76SR00001. 
4p. NTIS, PC A02/MF AO1. Order Number DE88016063/ 
JAW. 


The Hydrogen Technology Division is currently carrying 
out a corrosion test program to determine the optimum materials of 
construction for the wiped-film evaporator. The program plan is 
described in DPST-88-640 and will test a number of candidate 
alloys. Results are currently being obtained for 304L and 310L 
stainless steel alloys. 


54180 (IC—88/116) Electronic structure of CuPd alloys: 
An augmented space cluster CPA approach. Mookerjee, A.; 
Thakur, P.K. (International Centre for Theoretical Physics, 
Trieste (Italy); National Physical Lab., New Delhi (India)). 
(International Centre for Theoretical Physics, Trieste 
(Italy)). Jun 1988. 13p. NTIS (US Sales Only), PC A03/MF 
A01. Order Number DE88704222/JAW. 

The conventional tight-binding single site coherent potential 
approaches are known to fail in dealing with alloys with dominant 
off diagonal disorder. We develop here a cluster coherent potential 
approximation within the augmented space scheme. The formalism 
is a basis for application with the LMTO based first principles 
tight-binding type methods. It is shown to work well for a tight- 
binding calculation for CuPd alloys. (author). 19 refs, 2 figs. 


54181 (IC—88/117) New solution of the Falicov-Kimball 
metal-insulator transition model. Ahmed, M. (International 
Centre for Theoretical Physics, Trieste (Italy)). Jun 1988. 
8p. NTIS (US Sales Only), PC A02/MF AOl. Order 
Number DE88704223/JAW. 


Using electron correlation approximation of Zubarev, we 
solve the Falicov-Kimball model of a metal-insulator transition. 
Calculation for cubic lattices with a narrow band width predict 
splitting of the band for non-zero intrasite interaction. For a large 
band width, we find a single band in agreement with previous cal- 
culations. (author). 21 refs, 1 fig. 


54182 (IC—88/132) Two potential embedding approach 
to the electronic structure of disordered binary alloys. 
Ahmed, M.; Mookerjee, A. (International Centre for Theo- 
retical Physics, Trieste (Italy)). Jun 1988. 19p. NTIS (US 
Sales Only), PC A03/MF AOl. Order Number 


DE88704232/JAW. 


Using an embedding technique introduced in a recent publi- 
cation by one of us, we study the electronic structure of disordered 
binary alloys within a pair-cluster coherent potential approximation. 
(author). 4 refs, 3 figs. 
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54183 (INIS-BR—1181) Kinetics of solid state phase 
transformation UAI/sub 3/ + Al -> UAI/sub 4/. Cunha, 
C.A. da. (Instituto de Pesquisas Energeticas e Nucleares, 
Sao Paulo (Brazil)). 1986. Oe: (In Portuguese). NTIS (US 
Sales Only), PC A06/MF AOl. Order Number 
DE88703874/JAW. 

The Kinetics of phase transformation UAI/sub 3/ + Al -> 
UAI/sub 4/ of two AI-U alloys, with 31.4 and 33.4 wt% U respec- 
tively, was studied by quantitative microscopy. The results have 
shown that this transformation is a nucleation and thermally acti- 
vated growth process. The nucleation occurs heterogeneously at 
the UAI/sub 3//Al (co) interfaces and the growth is controlled by 
volume diffusion. The empirical activation energy of the process 
was determined, which mean value is about 54.8 Kcal/mol. The 
growth Kinetic of UAI/sub 4/ phase is a parabolic law. The UAI/ 
sub 4//UAI/sub 3/ and UAI/sub 4//Al (co) interfaces migrates in 
opposite directions, with the UAI/sub 4//UAI/sub 3/ interface ve- 
locity being approximately 5 times greater than that of UAI/sub 
4//A\ (co) interface. The chemical diffusion coefficient of Al and U 
in the UAI/sub 4/ phase were evaluated to be of the order of 10/ 
sup -9/ cm/sup 2//s at 600/sup 0/C. 


54184 (INIS-BR—1182) Effect of niobium on the embrit- 
tlement of 2.25 Cr and 2.25 Cr-1Mo steels by phosphous. An- 
tunes, J.L.B. (Pontificia Univ. Catolica do Rio de Janeiro 
(Brazil). Dept. de Ciencia dos Materiais e Metalurgia). 1985. 
137p. (In Portuguese). NTIS (US Sales Only), PC A07/MF 
AOl. Order Number DE88703875/JAW. 

The influence of niobium on the temper embrittlement of 
2.25Cr and 2.25 Cr-1Mo steels doped with phosphorus is evaluated. 
The transition temperatures of the samples tempered at 650/sup 0/ 
C and aged at different temperatures for niobium steels. (M.J.C.). 


54185 (INIS-BR—1234) Influence of thermal treatment 
in the mechanical, and magnetic properties of Fe-Co-V alloy. 
Ferreira, P.I.; Couto, A.A.; Monteiro, W.A. (Instituto de 
Pesquisas Energeticas e Nucleares, Sao Paulo (Brazil)). 
1986. 1p. (In Portuguese). (CONF-8611184—). NTIS (US 
Sales Only), PC A02/MF AOl. Order Number 
DE88704121/JAW. 

From 11. annual symposium of the ACIESP; Sao Paulo, SP, 
Brazil (13 Nov 1986). 


54186 (INIS-SU—36, pp 10-11) Effect of motion of edge 
dislocation on its strength as sink of point defects. Zhukov, 
A.I. (AN Ukrainskoj SSR, Kharkov. Fiziko-Tekhnicheskij 
Inst.). 1987. (In Russian). NTIS (US Sales Only), PC A06/ 
MF AOl1. Order Number DE88780176/JAW. 

Voprosy atomnoj nauki i tekhniki.; no. 1(39). 

In Radiation damage physics and radiation material technol- 
ogy. Scientific-technical collection. 

The effect of motion of edge dislocation on flow of point de- 
fects towards it is investigated for studying change of material 
forms under radiation. Accountancy of motion in combination with 
account of an elastic field is shown to result in amplification of 
asymmetry of absorbing ability of the dislocation relatively to dif- 
ferent types of point defects. 3 refs. 


54187 (INIS-SU—36, pp 12-24) Influence of cascade- 
forming irradiation on the nucleation rate at the new phase 
precipitation in supersaturated solid solutions. Bakaj, A.S.; 
Turkin, A.A. (AN Ukrainskoj SSR, Kharkov. Fiziko-Tekh- 
nicheskij Inst.). 1987. (In Russian). NTIS (US Sales Only), 
PC A06/MF AO1. Order Number DE88780176/JAW. 

Voprosy atomnoj nauki i tekhniki.; no. 1(39). 

In Radiation damage physics and radiation material technol- 
ogy. Scientific-technical collection. 

Diffusion relaxation of a jcascade of damages in two-compo- 
nent substitution alloys is considered. Due to different partial coeffi- 
cients of diffusion the relaxation of nonequilibrium distributions of 
point defects in the cascade range is shown to result in formation of 
non-uniformity of alloy component distribution. Local increase of 
supersaturation and high diffusion mobility of atoms in the cascade 
range increase the probability of production of stable particles of 
the new phase under decomposition of substitution solid solutions. 
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The dependence of the rate of nucleation on radiation parameters is 
found. 20 refs.; 3 figs. 





54188 (INIS-SU—36, pp 30-34) Study on radiation ef- 
fects in boron-bear iron base amorphous alloys. Naskidashvili, 
1.A.; Martkoplishvili, G.S.; Serebryakov, A.V. (AN Gru- 
zinskoj SSR, Tbilisi. Inst. Fiziki; AN SSSR, Chernogolovka. 
Inst. Fiziki Tverdogo Tela). 1987. (In Russian). NTIS (US 
Sales Only), PC A06/MF AOl. Order Number 
DE88780176/JAW. 

ae atomnoj nauki i tekhniki.; no. 1(39). 

In jiation damage physics and radiation material technol- 
ogy. Scientific-technical collection. 

The character of radiation defect accumulation, isotope 
effect in radiation change of electric resistance and effect of reactor 
radiation on thermal stability of boron-bearing amorphous iron base 
alloys have been investiagted. /sup 10/B nuclei fission products, ap- 
pearance of which in the alloy being equal to increase of radiation 
intensity, are shown to make main contributions to radiation defect 
formation under irradiation of reacor spectrum neutrons; radiation 
damage in amorphous alloys under their low-temperaure (20...50 K) 
irradiation is not frozen and it leads to the development of relax- 
ation processes in the alloy structure under irradiation. Amorphous 
alloy irradiation is found to cause the weakening of the temperature 
dependence of the electric resistance in the pre-recrystallization 
temperature interval and to expand and shift considerably the tem- 
perature region of crystallization. The supposition is made that the 
character of these changes is determined not only by the nature of 
radiation damage, but mainly by the degree and the character of 
change in defects distribution spectrum in sizes. 6 refs.; 4 figs. 


54189 (INIS-SU—36, pp 35-39) Theory of radiation coa- 
lescence for pore ensemble in a material under radiation. Du- 
binko, V.I.; Ostapchuk, P.N.; Slezov, V.V. (AN Ukrainskoj 
SSR, Kharkov. Fiziko-Tekhnicheskij Inst.). 1987. (In Rus- 
sian). NTIS (US Sales Only), PC A06/MF AOl1. Order 
Number DE88780176/JAW. 

aoe atomnoj nauki i tekhniki.; no. 1(39). 

In iation damage physics and radiation material technol- 
ogy. Scientific-technical collection. 

A new physical process - "radiation coalescence” including 
the radiation - induced growth of large pores due to small ones dis- 
solution, is suggested. The physical nature of "radiation coales- 
cence” is the tendency of pores to the absorption of interstitial 
atoms produced under irradiation in comparison with voids, it is in- 
versely proportional to the pore radii. The rate of " radiation coa- 
lescence” under standard radiation conditions exceeds the rate of 
the known “heat coalescence” by several orders. "Radiation coales- 
cence” is shown to limit the maximum density of the pores growing 
to the value determined only by the dislocation structure and mate- 
rial constants. When this increases, “extra” pores are quickly dis- 
olved, that permits to calculate the pore density at the late stage of 
irradiation without using nucleation theory. The theoretical results 
agree well with the experimental data. 8 refs.; 2 figs. 


54190 (INIS-SU—36, pp 48-49) Study on the a/2 
<111> mixed dislocation annihilation in tungsten lattice. 
Bojko, V.S.; Mazilova, T.I. (AN Ukrainskoj SSR, Kharkov. 
Fiziko-Tekhnicheskij Inst.). 1987. (In Russian). NTIS (US 
Sales Only), PC A06/MF AOl. Order Number 
DE88780176/JAW. 

Voprosy atomnoj nauki i tekhniki.; no. 1(39). 

In Radiation damage physics and radiation material technol- 
ogy. Scientific-technical collection. 

2 <111> mixed dislocation nucleus annihilation in the 
tungsten bcc lattice on the atomic level has been investigated by 
the mathematical simulation methods. Cases of dislocation arrange- 
ment both in a single and in different slip planes are considered. 
The radius of absolute annihilation (the distance between disloca- 
tions, when reaching it the loss of lattice stability between their 
nuclei occurs) is determined for dislocations of the type considered 
and lying in the same slip plane. Spontaneous motion of dislocation 
nuclei towards each other and their further annihilation are detect- 
ed. The loss of lattice stability between dislocations occurs when 
nuclei approach at the distance about 1 nm. After dislocation anni- 
hilation lying in different slip planes, a chain of voids is formed; the 
defect healing takes place due to atomic displacement according to 
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the crowdions type. Possible effect of point defects during disloca- 
tion annihilations on crystal radiation resistance is discussed. 5 refs. 


54191 (INIS-SU—36, pp 50-52) Preferential absorption 
of point defects by dislocation loops. Zhukov, A.I. (AN Uk- 
rainskoj SSR, Kharkov. Fiziko-Tekhnicheskij Inst.). 1987. 
(In Russian). NTIS (US Sales Only), PC A06/MF AOl1. 
Order Number DE88780176/JAW. 

Voprosy atomnoj nauki i tekhniki.; no. 1(39). 

In Radiation damage physics and radiation material technol- 
ogy. Scientific-technical collection. 

The difference in absorption capacity of line and bent dislo- 
cations (dislocation loops of large radius) taking into account their 
elastic fields is studied. To determine stationary flows of point de- 
fects the perturbation theory with a small paramater, inversely pro- 
portional to the curvature radius, is developed. A tendency to de- 
creasing the preference (asymmetry of absorption capacity with re- 
spect to point defects of different kinds - vacancies and interstitials) 
of interstitial loops and increasing the preference of vacancy loops 
with the decrease of the loop radius is observed. 6 refs. 


54192 (INIS-SU—36, pp 60-64) Metastable fec-interme- 
tallics. Theory and observation. Akhiezer, 1.A.; Davydov, 
L.N.; Matvienko, B.V.; Neklyudov, I.M.; Chernyaeva, T.P. 
(AN Ukrainskoj SSR, Kharkov. Fiziko-Tekhnicheskij Inst.). 
1987. (In Russian). NTIS (US Sales Only), PC A06/MF 
AO1. Order Number DE88780176/JAW. 

Voprosy atomnoj nauki i tekhniki.; no. 1(39). 

In Radiation damage physics and radiation material technol- 
ogy. Scientific-technical collection. 

The state of aggregate of a substance produced in the course 
of ageing or low-temperature annealing of metallic glass, having the 
same composition as an intermetallic compound (i.e. in processes 
followed by elimination of a short-term positional order with con- 
servation of short-term compositional and topological orders) is 
considered. A tendency to forming f.c.c. crystals, even if the f.c.c. 
phase of the substance considered is metastable (rather than abso- 
lutely stable), is theoretically established. A tendency to forming 
f.c.c. crystals on deformed titanium nickelide irradiated by Cr/sup 
3+/ ions (3 MeV) at room temperature, in which the given types 
of processing induce intense dispersion and amorphisation, is experi- 
mentally discovered. 3 refs.; 3 figs. 


54193 (INIS-SU—36, pp 94-96) Comparison of radiation- 
induced helium blistering on thin films and in massive nickel 
samples. Bendikov, V.I.; Neklyudov, I.M.; Rybalko, V.F.; 
Tal’yanskaya, O.Ya. (AN Ukrainskoj SSR, Kharkov. 
Fiziko-Tekhnicheskij Inst.). 1987. (In Russian). NTIS (US 
Sales Only), PC A06/MF AOl. Order Number 
DE88780176/JAW. 

Voprosy atomnoj nauki i tekhniki.; no. 1(39). 

In Radiation damage physics and radiation material technol- 
ogy. Scientific-technical collection. 

To compare appearance of helium blistering on thin mono- 
crystalline films and bulk nickel specimens, both types of specimens 
are irradiated by 10 keV He/sup +/ ions with current density of 
about 8 wA/cm at room temperature. It is found that on the films 
and bulk specimens blisters appear at approximately one and the 
same dose of 5.5x10/sup 17/ cm/sup -2/. In case of films blisters 
have the average diameter (0.31+-0.05) wm and density (1.92+- 
0.2)x10/sup 8/ cm/sup -2/, and for bulk nickel the average diame- 
ter and density of blisters is (0.33+-0.08) wm and (1.76+-0.2)x10/ 
sup 8/ cm/sup -2/, respectively. The conclusion is made about 
identity of the final stage of development of helium porosity in 
films and bulk materials, on the basis of which an assumption is 
made that the processes in films and bulk specimens foregoing the 
final stage of development of helium porosity should proceed in 
like manner. In this connection the conclusion is made about the 
possible use of thin films for studying the physical character of phe- 
nomena, related with development of helium porosity, and repre- 
sentativity of the results obtained for the bulk material. 4 refs.; 2 
figs. 
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54194 (INIS-SU—59/A, pp 3) Crystallization of Fe/sub 
80/B/sub 20/ amorphous alloy under neutron irradiation. 
Alekseev, S.I.; Dvoretskij, V.I.; Dudkin, A.Yu. and others. 
1987. (In Russian). NTIS (US Sales Only), PC A05/MF 
A01. Order Number DE89780006/JAW. 

Voprosy atomnoj nauki i tekhniki.; no.4(40). 

In General and nuclear physics. Scientific-technical collec- 
tion. 


54195 (KFKI—1986-61/E) The influence of magnetic 
scattering to the transport properties of Ni-based amorphous 
alloys. Sas, B.; Lovas, A.; Toth, J.; Kemeny, T. (Hungarian 
Academy of Sciences, Budapest. Central Research Inst. for 
Physics). 1986. 1lp. (CONF-8608158—3). NTIS (US Sales 
Only), PC A03. Order Number DE88015968/JAW. 

From Liquid and amorphous metals 6; Garmisch, Partenkir- 
chen, F.R. Germany (25 Aug 1986). 

The influence of transition metal additives to the transport 
properties of a non-ferromagnetic transition metal-metalloid amor- 
phous alloy is studied. Experimental data are reported in the 2--300 
K temperature range for the temperature dependence of the electri- 
cal resistivity, and the thermopower also for the magnetoresistance 
(0--8 T) of Niz7TMsBzo alloys where TM = Cr, V, Mo, Nb, Ta, 
Ni, Co, Au and Fe. The transport properties of Ni-TM-B amor- 
phous alloys cannot be properly interpreted by Kondo scattering of 
independent impurity moments. 13 refs., 3 figs. 


54196 (KFKI—1986-62/E) Magnetic contribution to the 
thermopower of iron based amorphous alloys. Sas, B.; 
Kemeny, T.; Toth, J.; Fogarassy, B. (Hungarian Academy 
of Sciences, Budapest. Central Research Inst. for Physics). 
1986. lip. (CONF-8608158—4). NTIS (US Sales Only), PC 
A03. Order Number DE88015969/JAW. 

From Liquid and amorphous metals 6; Garmisch, Partenkir- 
chen, F.R. Germany (25 Aug 1986). 

The magnetic contribution to the thermoelectric power 
(TEP) of Fe/sub 83-x/T/sub x/Biz amorphous alloys is investigated 
where T = V, Cr, Mn and Nb. The absolute TEP is measured by a 
differential method, between 4-300 K, for the 0 < x < 0.11 compo- 
sition region. It is found that the investigated additives which are 
known to reduce magnetization substantially also diminish the non- 
linearity of the temperature dependence of TEP. The results can be 
qualitatively explained on the basis of the Kasuya theory. 17 refs., 5 
figs. 


54197 (KFKI—1987-48/E) Scattering mechanisms and 
transport properties of FeTMB amorphous alloys. Sas, B.; 
Kemeny, T.; Toth, J.; Williams, F.I.B. (Hungarian Academy 
of Sciences, Budapest. Central Research Inst. for Physics). 
1987. 12p. (CONF-870893—8). NTIS (US Sales Only), PC 
A03. Order Number DE88016021/JAW. 

From 6. international conference on rapidly quenched 
metals; Montreal, Canada (3 Aug 1987). 

Measurements of the electrical resistivity, magnetoresistivity 
and thermoelectric power of the ferromagnetic FeBi7, FeNisBi7 
and FeNbsB:7 amorphous alloys are reported from 60 mK to 300 K 
and in magnetic fields up to 8 T. It is found that while Coulomb 
interaction provides a good description of the temperature depend- 
ence of the electrical resistivity below 4 K, at higher temperatures 
the s-d scattering plays a dominant role. 14 refs., 3 figs., 1 tab. 


54198 (LA-UR—88-1184) Shock compaction of rapidly 
solidified nickel based Mo--Al--W alloy powders with pres- 
sure up to 1.2 mbar. Staudhammer, K.P. (Los Alamos Na- 
tional Lab., NM (USA)). 1988. Contract W-7405-ENG-36. 
9p. (CONF-881060—1). NTIS, PC A02/MF AO1; 1; GPO 
Dep. Order Number DE88009144/JAW. 

From HERAPS ‘88: international seminar on high energy 
working of rapidly solidified materials; Novosibirsk, USSR (10 Oct 
1988). 

The alloy described in this paper is a high strength nickel} 
alloy containing 10 wt% Mo, 6.8 wt% Al, and 6 wt% W. It cannot 
be easily prepared by conventional casting methods without gross 
segregation occurring in the form of massive dendrites. Gas atom- 
ization to form fine powders reduces the dendrite size and there- 
fore, the segregation. The spacing of the secondary dendrite arm 
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has been used to estimate the cooling rate of this powder. The ex- 
perimental investigation of shock compaction is based in part on 
mach stem lens formation work. One of the fortuitous aspects of 
the cylindrical explosion design is its suitability as a screening tool 
with its very high success rate of recovery. Use of the radial implo- 
sion design has allowed for the determination of optimum pressures 
required for consolidation of RSR Ni--10Mo--6.8Al--6W alloy pow- 
ders as a function of initial packing density. These sets of experi- 
ments are in line with previous work on other shock consolidated 
powders showed that an increase of initial density decreased the 
melt zone, and only required a slight increase in the pressure to 
consolidate. 4 refs., 8 figs. 


54199 (LBL—25020) Mechanical behavior of superplasti- 
cally-formed Al-Cu-Li-Zr alloy 2090. Glazer, J.; Nieh, T.G.; 
Wadsworth, J.; Morris, J.W. Jr. (Lawrence Berkeley Lab., 
CA (USA); Lockheed Missiles and Space Co., Palo Alto, 
CA (USA). Metallurgy Dept.). May 1988. Contract AC03- 
76SF00098. 16p. (CONF-880529—5). NTIS, PC A03/MF 
A01. Order Number DE88016241/JAW. 

From MRS international meeting on advanced materials; 
Tokyo, Japan (30 May 1988). 

The design, manufacture and post-forming analyses of a 
complex shape produced by superplastic forming of the aluminum- 
lithium alloy 2090 are described. With appropriate prior thermome- 
chanical processing to produce fine-grained superplastic sheet, this 
alloy displays excellent superplastic properties at commercially de- 
sirable strain rates and temperatures of formed and unformed sheet 
after solution heat treatment and aging was investigated. In both 
cases, tensile properties improve significantly at low temperatures 
over their room temperature values. However, these increases are 
not accompanied by an increase in fracture toughness at low tem- 
perature over the moderate value measured at room temperature. 
18 refs., 5 figs., 2 tabs. 


54200 (NKSZ—8501, pp 191-194) Study on the effect of 
surface impurity on hydrogen absorption and permeation of 
hydrogen absorptive metals (3). Sugano, Masayoshi; 
Yamawaki, Michio; Yoneoka, Toshiaki; Nanba, Takashi. 
(The Technological Univ. of Nagaoka, Nagaoka, Japan;The 
Univ. of Tokyo, Faculty of Engineering, Tokyo, Japan). 
1985. (In Japanese). Nissan Kagaku Shinko Zaidan, 6-17-2, 
Ginza, Chuo-ku, Tokyo. 

In FY 1985 Annual Report of Nissan Science Foundation. 

Dependencies of hydrogen permeation rate on temperature 
and pressure were studied using specimens the surfaces of which 
were controlled for sulfur concentration. In addition, PDP (Plasma- 
driven permeation) experiments were made using nickel and 304 
stainless steel to study the relationship of plasma-driven hydrogen 
permeation and surface impurities. Hydrogen permeation rates of 
vanadium with saturated sulfur concentration and without sulfur 
concentration on the surface were compared for their dependencies 
on temperature and pressure. The hydrogen permeation rate de- 
creased to nearly one-tenth with increased sulfur concentration on 
the surface from nearly zero to the saturation level. D2 + (deuteri- 
um ions) were implanted into the specimen with the energy of 3 
kev at the temperature of 733K, and the permeation rate of D2 was 
measured with a quadrupole mass spectrometer. the permeation be- 
havior of the implanted hydrogen was intimately correlated with 
the impurity composition at the upstream surface of the specimen. 
The permeation rate remarkably increased with the increase in 
sulfur for Ni and Oxygen for 304 stainless steel. (7 figs, 2 refs) 


54201 (NP—8770411) Plasmasprayed coatings against 
high temperature corrosion from powders produced by an 
inert gas atomization process. Final report. Singheiser, L.; 
Wahl, G. (Brown, Boveri und Cie A.G., Heidelberg (Ger- 
many, F.R.). Zentrales Forschungslabor; Bundesministerium 
fuer Forschung und Technologie, Bonn (Germany, F.R.)). 
Dec 1984. 204p. (In German). NTIS (US Sales Only), PC 
A10. Order Number DE88770411/JAW. 

The improvement of M/sub 1/CrAlYM/sub 2/ (M/sub 1/ 
=Ni, Co; M/sub 2/=Si, Ti, Ta, Hf, Zr) based protection layers is 
investigated which is important for the future development of sta- 
tionary gas turbines with higher working temperatures (2 850/sup 
0/C). The influence of the additions of elements M/sub 2/ is espe- 
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cially investigated in this work. The aim of the work was a better 
understanding of the protection mechanism and the definition of 
new coatings with better protection capabilities. Results: With cast 
alloys very low parabolic rate constants (k/sub p/ = 10/sup -4/ 
mg cm/sup -4/ h/sup -1/ at 1000/sup 0/C) were obtained. The 
spalling period tau/sub 0/ is tau/sub 0o/ = 1000 h. The corrosion 
behaviour at 850/sup 0/C can be correlated with the oxidation be- 
haviour at 1000/sup 0/C: The penetration depths of sulfidation de- 
crease with increasing mechanical stability of the oxide layer. The 
following compositions are recommended as new coating materials: 
Ni25Cr5AI13Si0.SY and Ni25Cr5A13Si1Ta. Coatings of these com- 
positions on IN 738 have a high ductility (brittle-ductile-transition- 
temperature = 450/sup 0/C), good oxidation behaviour and a fa- 
vourable interaction of the coating with the base-material (no for- 
mation of brittle intermetallic phases). (orig.) With 132 figs. 42 
refs., 16 tabs. 


54202 (ORNL/M—612) BES welding science contractors 
summary report, 1987-88. Vitek, J.M.; Zacharia, T.; McEvi- 
ly, A.J.; DebRoy, T.; Szekely, J.; Matlock, D.K.; Olson, 
D.L.; David, S.A. (comp.). (Oak Ridge National Lab., TN 
(USA)). 1988. Contract AC05-840R21400. 37p. NTIS, PC 
A03/MF A0O1. Order Number DE88016589/JAW. 

The principal aim of the Fundamental Welding Science Pro- 
gram is to investigate the physical metallurgy of weldments and to 
develop the capability to predict weld metal microstructure and 
properties. The program consists of four major parts relating to the 
study of (1) solidification behavior of weld metal, (2) correlation of 
thermal history and phase stability of weldment microstructure, (3) 
mathematical modeling, and its verification, of welding processes, 
and (4) activities related to coordination of BES welding programs 
and ORNL-industry cooperative programs. 


54203 (PNL—6621) Characterization of a WESF [Waste 
Encapsulation and Storage Facility] cesium chloride capsule 
after fifteen months service in a dry operation/wet storage 
commercial irradiator. Kjarmo, H.E.; Tingey, G.L. (Pacific 
Northwest Lab., Richland, WA (USA)). Aug 1988. Con- 
tract AC06-76RL01830. 29p. NTIS, PC A03/MF AOl1. 
Order Number DE88017376/JAW. 

After 15 months of service, a Hanford Waste Encapsulation 
and Storage Facility (WESF) **7Cs gamma source capsule was re- 
moved for examination from a commercial irradiator at Radiation 
Sterilizers Incorporated\(RSI, Westerville, Ohio. The examination 
was conducted by Pacific Northwest Laboratory and was the first 
study of a '°7Cs source capsule after use in a commercial dry oper- 
ation/wet storage (dry/wet) irradiator. The capsule was cycled 
3327 times during the 15-month period with steady-state tempera- 
ture differences ranging from 70 to 82{degree}C during the air-to- 
water cycle. The capsule was examined to determine the amount of 
corrosion that had occurred during this period and to determine if 
any degradation of the container was evident as the result of ther- 
mal cycling. Metallographic examinations were performed on sec- 
tions that were removed from the inner capsule wall and bottom 
end cap and the outer capsule bottom end cap weld. The three re- 
gions of the inner capsule that were examined for corrosion were 
the salt/void interface, midwall, and bottom (including the end cap 
weld). The amount of corrosion measured (0.0002 to 0.0007 in.) is 
comparable to the corrosion produced (about 0.001 in.) during the 
melt-cast filling of a capsule. No observable effects of irradiator op- 
eration were found during this examination. Consequently, based on 
this examination, no degradation of WESF '"Cs capsules is expect- 
ed when they are used in irradiators similar to the RSI irradiator. 9 
refs., 12 figs., 2 tabs. 


54204 (PNL-SA—15473) Influence of thermomechanical 
treatment and environmental aa on creep, swelling and 


embrittlement of AISI 316 at degree}C and 130 DPA. 
Porter, D.L.; Wood, E.L.; Garner, F.A. (Pacific Northwest 
Lab., Richland, WA (USA)). Sep 1988. Contract AC06- 
76RL01830;W-31109-ENG-38. 33p. (CONF-880613—21). 
rar PC A03/MF A0Ol. Order Number DE88015944/ 
AW. 

From 14. international symposium on effects of radiation on 
materials; Andover, MA, USA (27 Jun 1988). 

A comprehensive creep experiment on AISI 316 stainless 
steel involving irradiation at {approximately}400{degree}C to 130 
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dpa has been completed. The influence of material and environmen- 
tal variables on creep and swelling of this steel at 
{approximately}400{degree}C is shown to have many similarities 
with the behavior exhibited in an earlier experiment conducted at 
{approximately}550{degree}C, but significant differences are also 
apparent. These arise because the 400{degree}C experiment was 
clearly conducted in a regime dominated by the kinetics of point 
defect recombination whereas the 550{degree}C experiment was 
conducted in the sink-dominated regime. At 400{degree}C it is also 
found that a severe embrittlement arises concurrent with {approxi- 
mately}10% swelling, requiring careful handling of test specimens 
and structural assemblies at room temperature. 19 refs., 19 figs. 


54205 (SAND—87-0818C) Solute interactions in metals. 
Myers, S.M. (Sandia National Labs., Albuquerque, NM 
(USA)). 1988. Contract AC04-76DP00789. 20p. (CONF- 
881030—1). NTIS, PC A03/MF A01; 1; GPO Dep. Order 
Number DE88004958/JAW. 

From Metallurgical Society fall meeting; Cincinnati, OH, 
USA (10 Oct 1988). 

Studies of the trapping mechanisms and precipitation reac- 
tions which influence solute behavior in metals have recently been 
enhanced by three developments. First, a new experimental ap- 
proach based on ion implantation and ion-beam analysis provides an 
effective means for the quantitative characterization of solute inter- 
actions. Second, the recently established effective-medium theory 
yields quantitative or semiquantitative information on binding enth- 
alpies and atomic configurations. Finally, overall solute behavior 
can be accurately modeled in terms of individual interaction mecha- 
nisms through numerical solution of advanced transport formalisms. 
These methods have been extensively applied to the trapping of hy- 
drogen by irradiation defects. They have also been used successful- 
ly to treat a variety of other solutes, both light interstitials and sub- 
stitutional species, and the investigated binding mechanisms have 
ranged beyond irradiation-associated effects to include trapping at 
precipitates and chemical reactions leading to phase changes. 37 
refs., 10 figs. 


54206 (SAND—87-2582C) Monochromatic imaging stud- 
ies of a low pressure arc burning on molten Inconel 718 alloy 
electrodes during vacuum arc remelting. Williamson, R.L.; 
Zanner, F.J.; Hareland, W.A. (Sandia National Labs., Albu- 
querque, NM (USA)). 1988. Contract AC04-76DP00789. 
17p. (CONF-8804182—1). NTIS, PC A03/MF A0O1. Order 
Number DE88012855/JAW. 

From 9. international vacuum metallurgy conference on spe- 
cial melting; San Diego, CA, USA (11 Apr 1988). 

Vacuum arc remelting (VAR) is a melting and solidification 
process used to produce high quality ingots of chemically reactive 
or segregation sensitive alloys. Melting is accomplished through the 
use of a sustained high current (several kiloamperes) de arc. Energy 
from the arc is used to melt a consumable electrode (cathode) 
which is cast from the alloy to be remelted. The molten material 
drips down into a water-cooled copper crucible (anode) where it 
solidifies as a larger diameter, homogeneous, porosity-free, cylindri- 
cal ingot. Solidification is driven mainly by radial heat extraction 
from the molten pool atop the ingot and is influenced by magneti- 
cally and buoyancy driven fluid flows that are coupled to the arc 
behavior. The paper reports the initial results of efforts to charac- 
terize the VAR furnace arc during remelting of Inconel 718 alloy 
using monochromatic imaging. This technique allows one to exam- 
ine how individual atomic species are distributed throughout the 
arc plasma in the electrode gap. Because only species existing in ex- 
cited electronic states are able to emit light, the images also give 
insight into the energy distribution in the gap. Chromium and man- 
ganese distributions were investigated. Chromium was chosen to 
represent one of the major alloy constituents, while manganese rep- 
resents a highly volatile trace component. 13 refs., 7 figs. 


54207 (SAND—88-2426) Use of time-resolved techniques 
for studying shock-induced vaporization. Asay, J.R. (Sandia 
National Labs., Albuquerque, NM (USA)). 1988. Contract 
AC04-76DP00789. 4p. (CONF-8809109—4). NTIS, PC 
A02/MF AOl1. Order Number DE88017168/JAW. 

From Shock wave symposium; Pullman, WA, USA (1 Sep 
1988). 
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The rapid vaporization of materials exposed to intense shock 
waves is important in a variety of applications, such as high-veloci- 
ty projectile penetration, meteorite impact and laser heating. In 
these applications, it is often necessary to assess the degree of mate- 
rial damage produced by vaporization with the use of computer 
simulations of material response in expanded states. In these prob- 
lems, technical issues involve the question of whether vaporization 
occurs on sub-microsecond time-scales and whether equilibrium 
theories of expanded state response can be used on these time 
scales. In this paper, we describe a new experimental technique 
which is useful for studying the expanded response of materials. In 
this method, a thin foil is shock-loaded to high pressures with plate- 
impact techniques and released into the liquid-vapor coexistence 
region. Vapor products formed during expansion are allowed to 
expand one-dimensionally across a vacuum gap and stagnate against 
an interferometer gauge, which provides a time-resolved history 
that can be used to evaluate theories of the expanded state. 9 refs. 


54208 (UCRL—99444) The effect of age on the structural 
integrity of HEPA filters. Johnson, J.S.; Beason, D.G-.; 
Smith, P.R.; Gregory, W.S. (Lawrence Livermore National 
Lab., CA (USA)). 17 Aug 1988. Contract W-7405-ENG-48. 
14p. (CONF-880815—8). NTIS, PC A03/MF A011. Order 
Number DE88016278/JAW. 

From 20. DOE/NRC nuclear air cleaning conference; 
Boston, MA, USA (22 Aug 1988). 

All of the controls on high-efficiency particulate air (HEPA) 
filters are based on rigid manufacturing standards with regard to fil- 
tration efficiency, temperature performance, pressure integrity, and 
strength. Third-party inspection and testing by the US Department 
of Energy increases the reliability of new HEPA filters, but only 
routine in-place testing is used to assure that an aging filter per- 
forms adequately. In 1980 the Lawrence Livermore National Labo- 
ratory initiated a small evaluation to determine if age has a signifi- 
cant effect on the structural integrity of HEPA filters. A series of 
used uncontaminated filters dating back to 1965 was obtained for 
these tests. Tensile strength tests on the old media indicated a de- 
crease in strength. To provide additional measurement of the filters’ 
overall strength, several of these aged filters were subjected to 
pressure pulses equivalent to the NRC Region I tornado pulses and 
shock wave overpressures. Data from these tests indicate a decrease 
in breaking pressure of from 25{endash}50%. A large increase in 
complete filter pack blow-out during the simulated NRC Region I 
tornado tests was also observed. The preliminary results indicate 
the need for an administrative lifetime for HEPA filters used in 
critical nuclear facilities. Due to the unique conditions in each facil- 
ity, different administrative lifetimes may be necessary. 


54209 Heat capacity of some liquid Zintl compounds: 
Equiatomic alkali—lead alloys. Saboungi, M.; Reijers, 
H.T.J.; Blander, M.; Johnson, G.K. (Argonne National Lab- 
oratory, Chemical Technology Division/Materials Science 
Program, Argonne, Illinois 60439). Journal of Chemical 
Physics; 89: No. 9, 5869-5875(1 Nov 1988). 

Enthalpies for equiatomic APb (A = Na, Rb, and Cs) have 
been measured by high-temperature drop calorimetry over a tem- 
perature range covering solid and liquid phases. Thermodynamic 
information on the solid state transitions and the melting process is 
derived. With the exception of NaPb, the heat capacities of the 
liquid alloys show a remarkably strong negative temperature de- 
pendence above the melting point. It is suggested that this behavior 
is a consequence of the dissociation of molecular entities present in 
the liquid state related to the Zintl structures detected in the corre- 
sponding solid compounds. Thermodynamic calculations based on 
the presence of polyvalently charged anions yield valuable informa- 
tion on the temperature dependence of the concentration of these 
species. 


54210 Chemisorption-induced reflectivity changes in opti- 
cally thin silver films. Butler, M.A.; Ricco, A.J. (Sandia Na- 
tional Laboratories, Albuquerque, New Mexico 87185). Ap- 
plied Physics Letters; 53: No. 16, 1471-1473(17 Oct 1988). 

The reflectivity of an optically thin metal film has been used 
to investigate its interactions with chemisorbed molecules. Reflec- 
tivity decreases for semitransparent, thin (50O—250 A) silver films 
vacuum evaporated on the end of multimode optical fibers were 
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observed at 860 nm during chemisorption of various molecules. The 
magnitude of the decrease depends on the nature of the molecule/ 
silver interaction. The dependence of this effect on film thickness is 
consistent with changes in the optical thickness as a result of che- 
misorption. This effect may lead to the development of new chemi- 
cal sensors. 


54211 Local elastic constants for the Al(001) surface. 
Feibelman, P.J. (Sandia National Laboratories, Albuquer- 
que, New Mexico 87185). Physical Review [Section] B: Con- 
densed Matter; 38: No. 11, 7287-7291(15 Oct 1988). 

Restoring forces have been calculated for displacements of a 
single surface atom of a five-layer Al(001) film using the first-prin- 
ciples scattering-theory method and the local-density-functional ap- 
proximation. For displacement along the surface normal, the calcu- 
lated force constant is k/sub z//sub z/ = -0.88 eV/bohr?, while for 
motion in the surface layer along an Al-Al bond it is k/sub x//sub 
x/ = -0.94 eV/bohr. As one would expect, these results are in ap- 
proximate agreement with corresponding force constants calculated 
by Ho and Bohnen for periodic disturbances of the same surface. 


54212 Absolute x-ray reflectivity study of the Au(100) 
surface. Gibbs, D.; Ocko, B.M.; Zehner, D.M.; Mochrie, 
S.G.J. (Physics Department, Brookhaven National Labora- 
tory, Upton, New York 11973-5000). Physical Review [Sec- 
ma Condensed Matter; 38: No. 11, 7303-7310(15 Oct 

We report an x-ray scattering study of the Au(100) surface 
from room temperature to 1250 K. The reflected intensity, normal- 
ized on an absolute scale, has been measured along the surface- 
normal direction through the (002) and (022) bulk reflections. It is 
shown that for clean, annealed samples, (i) the Au(100) surface is 
atomically smooth over length scales of several thousand ang- 
stroms, (ii) the asymmetric angular dependence of the reflectivity is 
consistent with an expanded, possibly buckled, hexagonal overlayer, 
(iii) the in-plane order is not simply commensurate with the bulk, 
and (iv) there is a phase transition at 1170 K, which we speculate 
may correspond to melting of the hexagonal overlayer. 


54213 Lattice dynamics of CePds. Loong, C.; Zarestky, 
J.; Stassis, C.; McMasters, O.D.; Nicklow, R.M. (Intense 
Pulsed Neutron Source, Argonne National Laboratory, Ar- 
gonne, Illinois 60439). Physical Review [Section] B: Con- 
densed Matter; 38: No. 11, 7365-7369(15 Oct 1988). 

The room-temperature phonon-dispersion curves of the 
mixed-valent compound CePds were measured by inelastic neutron 
scattering techniques. No significant anomalies in either the phonon 
frequencies or in the widths of the measured neutron groups were 
observed. The phonon spectrum of CePds resembles closely those 
of CeSns and LaSns. It is estimated that any lifetime effects due to 
the electron-phonon coupling in CePds are certainly smaller than 
approximately 0.15 THz at room temperature. The force constants 
obtained by fitting the experimental data to a three-nearest-neighbor 
Born—von Karman model were used to evaluate the phonon densi- 
ty of states, the lattice specific heat, and the atomic temperature 
factors of Ce and Pd in CePds. 


54214 Reversible faceting of the copper (110) surface: X- 
ray Fresnel reflectivity. Ocko, B.M.; Mochrie, S.G.J. (Phys- 
ics Department, Brookhaven National Laboratory, Upton, 
New York 11973). Physical Review [Section] B: Condensed 
Matter; 38: No. 11, 7378-7384(15 Oct 1988). 

We have investigated the thermodynamic stability of copper 
surfaces with small misalignments from the [110] direction using x- 
ray Fresnel reflectivity. We find that the misaligned orientation is 
stable only at high temperatures. At low temperatures the surface 
breaks up into a hill-and-valley structure of predominantly (110) 
facets. This process is reversible. Exposure of the surface to O: in- 


creases the stability of the (110) facets, counter to simple theoretical 
ideas. 
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54215 Band dispersions of Ag(111) monolayers on various 
substrates. Shapiro, A.P.; Hsieh, T.C.; Wachs, A.L.; Miller, 
T.; Chiang, T. (Department of Physics and Materials Re- 
search Laboratory, University of Illinois at Urbana-~-Cham- 
paign, 1110 West Green Street, Urbana, Illinois 61801). 
Physical Review [Section] B: Condensed Matter; 38: No. 11, 
7394-7407(15 Oct 1988). 

This paper describes angle-resolved photoemission and high- 
energy electron diffraction studies of the growth and electronic 
properties of Ag monolayers prepared on Ni(111), Ni(001), 
Cu(111), Cu(001), Au(111), and Si(111)-(7 x 7). In all six systems, 
the Ag overlayer structure is very close to the hexagonal close- 
packed Ag(111) structure. Thus the effect of the substrate can be 
studied without the complication of major structural changes in the 
overlayer. The two-dimensional band dispersions for the Ag va- 
lence states have been determined along high-symmetry directions 
for these systems except Ag-Si(111). The Ag overlayers on 
Cu(111), Ni(001), and Ni(111) are incommensurate with the sub- 
strate structure, and the overlayer band dispersions are very similar 
despite the large differences in the electronic and atomic structures 
of the substrates. Ag on Cu(001) forms a c(10 x 2) overlayer, and 
the photoemission results are somewhat different. Ag on Au(111) 
forms a lattice-matched epitaxial overlayer, and its band dispersions 
have a very different appearance. These similarities and differences 
are explained in terms of the degree of commensuration of the sub- 
strate-overlayer interaction as a perturbation on the overlayer prop- 
erties. The growth of Ag on Si(111)-(7 x 7) is not as well ordered 
as in the other systems. A severe broadening of the overlayer pho- 
toemission features is observed, preventing the determination of the 
band dispersions. Momentum broadening as well as random crystal 
potential variation within the overlayer are likely to be the cause of 
the broadening. 


54216 Experimental band structure of CusAu. Wang, 
Z.Q.; Wu, S.C.; Quinn, J.; Lok, C.K.C.; Li, Y.S.; Jona, F.; 
Davenport, J.W. (College of Engineering and Applied Sci- 
ence, State University of New York, Stony Brook, New 
York 11794-2200). Physical Review [Section] B: Condensed 
Matter; 38: No. 11, 7442-7447(15 Oct 1988). 

Angle-resolved photoemission experiments on CusAu{001} 
with synchrotron light in the range 12.5—46 eV are presented and 
evaluated to produce the band structure along [—X. The initial- 
band positions have been obtained by assuming free-electron-like 
final states. The experimental band structure is compared with a re- 
cently calculated band structure. Similarities and discrepancies are 
discussed. 


54217 Observation of a surface state in overlayers of Au 
on Pt{001}. Wu, S.C.; Lok, C.K.C.; Lu, S.H.; Quinn, J.; 
Tian, D.; Li, Y.S.; Jona, F. (College of Engineering and 
Applied Science, State University of New York, Stony 
Brook, New York 11794-2275). Physical Review [Section] B: 
Condensed Matter; 38: No. 11, 7448-7452(15 Oct 1988). 

Angle-resolved photoemission experiments on ordered Au 
overlayers deposited in vacuo on a Pt{001} substrate show a peak 
located 7.1 eV below the Fermi level which has many of the prop- 
erties of a surface state. The peak has no energy dispersion in the 
photon-energy range from 40 to 110 eV; its intensity, relative to 
neighboring peaks, is a function of the thickness of the Au over- 
layers and decreases when the coverage exceeds 1 monolayer. The 
relative intensity is also a function of the photon energy and 
reaches a maximum at 84 eV, which corresponds to a final-state 
momentum predicted by the theory of Louie et al. for surface-state 
oscillations. Finally, energy position and dispersion agree well with 
calculations of Wang et al. for Au-covered Pt{001} surfaces. We 
suggest that this peak is produced by a surface state below the d 
band at the Gamma-bar point of the Au overlayers. We also sug- 
gest that this state exists on {001} and {111} surfaces of bulk Au, 
and that the surface states observed around 5 eV on {001} and 
{111} surfaces of Cu have the same origin. 
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54218 Electrical transport properties of the aluminum-ru- 
thenium icosahedral phase. Anlage, S.M.; Johnson, W.L.; 
Cotts, E.J.; Follstaedt, D.M.; Knapp, J.A. (Division of En- 
gineering and Applied Science (Applied Physics), California 
Institute of Technology, Pasadena, California 91125). Physi- 
cal Review [Section] B: Condensed Matter; 38: No. 11, 7802- 
7805(15 Oct 1988). , 

We have measured the electrical resistivity of single-phase 
icosahedral aluminum-ruthenium thin films and of a primarily amor- 
phous film at the same composition. The magnitude and tempera- 
ture coefficient of resistivity between 4.2 K and room temperature 
are characteristic of disordered metals, and are nearly the same for 
both the primarily amorphous and icosahedral samples. We have 
examined icosahedral phase samples with grain sizes that differ by 
an order of magnitude, but see little difference in the electrical 
transport properties. We find that these results are consistent with 
recently proposed theories of electron transport in the icoshedral 
phase. 


54219 Structural stability of rhenium as a function of lat- 
tice compression: Theory. Watson, R.E.; Davenport, J.W.; 
Weinert, M.; Fernando, G. (Department of Physics, Brook- 
haven National Laboratory, Upton, New York 11973). Phys- 
ical Review [Section] B: Condensed Matter; 38: No. 11, 7817- 
7819(15 Oct 1988). 

Total-energy, linearized augmented Slater-type orbital calcu- 
lations have been done for rhenium as a function of lattice volume 
in response to recent experiments addressing the issue of whether 
the hcp phase of Re becomes unstable, with respect to the bec 
phase, at high pressures. The calculations indicate that the hcp, in 
fact, becomes more stable, relative to the bec, under compression. 


54220 Localized states at metal-metal interfaces: An in- 
verse photoemission study of Pd/Nb(110). Pan, X.; Johnson, 
P.D.; Weinert, M.; Watson, R.E.; Davenport, J.W.; Fernan- 
do, G.W.; Hulbert, S.L. (Department of Physics, Brookha- 
ven National Laboratory, Upton, New York 11973). Physi- 
cal Review [Section] B: Condensed Matter; 38: No. 11, 7850- 
7853(15 Oct 1988). 

We present the results of experimental and theoretical inves- 
tigations of the Pd/Nb(110) interface. In the experiment we identify 
an interface resonance which clearly displays the required two-di- 
mensional character of such a state. We further show that it is de- 
rived from a surface resonance present on the bare niobium. The 
presence of the Pd overlayer serves to localize and increase the sur- 
face character of this state rather than quenching it. The theoretical 
calculations support the identification of this state as an interface 
state and further indicate that its intensity reflects the strength of 
the interface bond. 


54221 UPt/sub 5-//sub x/Au/sub x/: A heavy-fermion 
system with a selectable m. Quitmann, C.; Andraka, B.; Kim, 
J.S.; Treadway, B.; Fraunberger, G.; Stewart, G.R. (De- 
partment of Physics, University of Florida, Gainesville, 
Florida 32611). Physical Review [Section] B: Condensed 
Matter; 38: No. 10, 6432-6435(1 Oct 1988). 

Measurements of the resistivity, susceptibility, and specific 
heat on UPt/sub 5-//sub x/Au/sub x/ (x33) and related com- 
pounds are reported. The reported heavy-fermion behavior in 
UPt.Au is confirmed by high-field measurements of the magnetiza- 
tion and specific heat. The high y (~800 mJ/mol K?) for UPtAu 
is found to be extremely composition dependent, decreasing by 
40% for a 2% change in the non-f-atom site occupation. The 
AuBe;s structure of UPts is found to be preserved up to UPt2Aus. 
For x>1, the Wilson ratio climbs dramatically and the materials 
enter into a spin-glass-like magnetic state around 4 K. 


54222 Shape crossover in the correlation function of iso- 
tropic ferromagnets above T/sub c/. Aberger, C.; Folk, R. 
(Institut fuer Theoretische Physik, Universitaet Linz, Aus- 
tria). Physical Review [Section] B: Condensed Matter; 38: No. 
10, 6693-6697(1 Oct 1988). 

We calculate numerically the asymptotic universal spin-re- 
laxation function for an isotropic ferromagnet with short-range 
interaction by solving the mode-coupling equations for T=T/sub 
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c/. There is a crossover from a non-Lorentzian shape at T/sub c/ 
to a Lorentzian in the hydrodynamic region at T>T/sub c/. We 
apply these results to the constant-energy neutron-scattering cross 
section and calculate the universal functions for the peak position 
and width in the scattering intensity as a function of wave vector 
and correlation length. 


54223 Effective-medium theory of long-wavelength spin 
waves in magnetic superlattices. Almeida, N.S.; Mills, D.L. 
(The Institute of Surface and Interface Science and Depart- 
ment of Physics, University of California, Irvine, California 
92715). Physical Review [Section] B: Condensed Matter; 38: 
No. 10, 6698-6710(1 Oct 1988). 

We explore the theory of long-wavelength spin waves in su- 
perlattices which incorporate magnetically ordered films that inter- 
act either through dipolar fields generated by spin motions or ex- 
change couplings at interfaces or those mediated by an intervening 
nonmagnetic film. We show that for long wavelengths one may re- 
place the superlattice by an effective medium described by a perme- 
ability tensor composed of those of the constituent films. Our treat- 
ment applied to a semi-infinite lattice of ferromagnetic films repro- 
duces results obtained earlier in a full theory by Camley, Rahman, 
and Mills. We also develop an effective medium theory of Y-Gd 
superlattices in the anti-phase-domain configuration, with transverse 
field applied. We obtain a rich spectrum of surface spin waves in 
this case. We also obtain Green's functions for the average medium 
description of the Y-Gd system and use these to discuss surface- 
mode contributions to the spectral densities explored by Brillouin 
scattering. 


54224 Extraordinary Hall effect in Kondo-type systems: 
Contributions from anomalous velocity. Levy, P.M. (Depart- 
ment of Physics, New York University, 4 Washington 
Place, New York, New York 10003). Physical Review [Sec- 
tion] B: Condensed Matter; 38: No. 10, 6779-6797(1 Oct 
1988). 

Kondo systems exhibit a relatively large extraordinary Hall 
effect which is due to asymmetric resonant scattering of conduction 
electrons. Theories based on the skew scattering mechanism ac- 
count for data at high temperatures T>T/sub K/ (the Kondo tem- 
perature) but are unable to explain the very-low-temperature varia- 
tion of the Hall constant observed in heavy-fermion compounds. 
Aside from the ordinary Hall effect, caused by the Lorentz force 
and skew scattering (which makes the scattering probability anti- 
symmetric with respect to interchange of scattering vectors), there 
exists an additional contribution to the Hall effect known as the 
anomalous-velocity contribution. This contribution is due to a 
change in the expression for the current operator in the presence of 
spin-orbit forces. We derive an expression for the anomalous veloci- 
ty in terms of the T matrices describing conduction-electron scat- 
tering; it is not limited to weak spin-orbit scattering as were previ- 
ous results. We use the Anderson model of local moments in metals 
to write this scattering in terms of the mixing interaction between 
local and conduction electrons, and the local state’s Green's func- 
tion. The transverse Hall current due to anomalous velocity is de- 
termined and evaluated in two limits. At high temperature, we use 
the weak-coupling form of the local state’s Green's function; at T 
= 0 K a phase-shift analysis is used, and we rely on the Friedel- 
Langreth sum rule to give us the phase shift at the Fermi surface. 
At high temperatures we find that the contribution from anomalous 
velocity to the Hall constant is quite small compared to that from 
skew scattering. On the contrary, at low temperatures the anoma- 


lous velocity makes the dominant contribution to the Hall constant 
in Kondo systems. 


54225 Resonating-valence-bond states with antiferromag- 
netic long-range order. Ma, M. (Department of Physics, Uni- 
versity of Cincinnati, Cincinnati, Ohio 45221). Physical 
Review [Section] B: Condensed Matter; 38: No. 10, 6813- 
6817(1 Oct 1988). 

We derive the singlet versions of the Neel states for certain 
n-sublattice systems, including the two-dimensional square lattice 
(previously considered by Carlson and Sethna) and the triangular 
lattice. These states are written explicitly in resonating-valence- 
bond form through the help of the Young-tableau formalism. Since 
these states are exact ground states for infinite-range models, they 
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can be used as a test for the fermion and Schwinger boson mean- 
field theories (MFT). We show that the fermion MFT is incompati- 
ble with the ground state, while the boson MFT gives the exact 
ground state. Implications of the results with respect to the ability 
of the MFT’s to describe antiferromagnetic long-range order are 
discussed. 


54226 Electronic structure, dynamic susceptibility, and 
Neel temperature of the heavy-fermion magnet UCus. 
Norman, M.R.; Min, B.I.; Oguchi, T.; Freeman, A.J. (Mate- 
rials Science Division, Argonne National Laboratory, Ar- 
gonne, Illinois 60439). Physical Review [Section] B: Con- 
densed Matter; 38: No. 10, 6818-6823(1 Oct 1988). 

A formalism for treating both spin and orbital moment ef- 
fects within the linearized muffin-tin orbital method is applied to 
the heavy-fermion magnet UCus. A magnetic moment of 1.1:/sub 
B/ is found, in agreement with neutron-scattering data, which indi- 
cate a moment of 1.3,/sub B/. Moreover, the calculation finds that 
70% of the density of states at E/sub F/ is removed at the magnet- 
ic phase transition, in rough agreement with specific-heat data, 
which reveal a 60% reduction. Using a modification of the spin- 
fluctuation formalism of Moriya, we calculate a Neel temperature 
of 12 K, close to the experimental value of 15 K. Finally, a simple 
method for calculating the dynamic susceptibility including spin- 
orbit effects is introduced and used to discuss the nature of the two 
phase transitions observed in UCus. We find that the renormalized 
dynamic susceptibility has a peak corresponding in energy to the 
neutron-scattering linewidth. 


54227 Ground-state properties of generalized Heisenberg 
chains with composite spin. Solyom, J.; Timonen, J. (Institut 
Laue-Langevin, 156X, F-38042 Grenoble, France). Physical 
Review [Section] B: Condensed Matter; 38: No. 10, 6832- 
6846(1 Oct 1988). 

We consider in detail the ground-state properties of recently 
introduced generalized Heisenberg models which can have severa! 
spin operators at each site and which interpolate smoothly between 
Heisenberg chains of different spin lengths. We show that the map- 
pings to field-theoretical models used to describe the critical prop- 
erties of the Heisenberg model remain valid in the composite-spin 
model. In models which interpolate between the spin-(1/2 and the 
spin-1 behavior, these mappings predict an extended singlet phase 
around the isotropic antiferromagnetic point whenever the models 
move away from the spin-(1/2 point. Numerical calculations on 
finite chains seem to confirm the existence of this singlet phase. The 
phase boundaries are, however, found to be independent of the in- 
terpolation parameter, and thus in disagreement with the predic- 
tions of the continuum theory, indicating its limitation. 


54228 Neutron irradiation of heavy-fermion superconduc- 
tors. Andraka, B.; Meisel, M.W.; Kim, J.S.; Woelfle, P.; 
Stewart, G.R.; Snead C.L. Jr.; Giorgi, A.L.; Wire, M.S. 
(Department of Physics, University of Florida, Gainesville, 
Florida 32611). Physical Review [Section] B: Condensed 
Matter; 38: No. 10, 6402-6406(1 Oct 1988). 

Upon neutron irradiation by 10/sup 18/ neutrons/cm’, E>1 
MeV, the superconducting transition temperatures of UBe/sub 13/ 
and UPts fall by 40% and 60%, respectively: a factor of 3 more 
rapid than found in any other superconductor. We argue that this 
extreme sensitivity of heavy-fermion superconductors (HFS’s) to 
neutron-irradiation-induced defects does not serve as evidence for 
unconventional pairing, since the defects produced apparently act 
as magnetic impurities. Such ease of magnetic impurity formation in 
HFS's, already found in UPts by chemical doping, makes any at- 
tempt to investigate unconventional pairing via introduction of non- 
magnetic defects more difficult. The neutron irradiation severely af- 
fects the low-temperature spin-fluctuation specific heat of UPts. An 
explanation for the drastic suppression of T/sub c/ by doping with 
“nonmagnetic” Cu in UBe/sub 13/ is proposed. 
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54229 Chemical vapor deposition of tungsten on silicon 
and silicon oxide studied with soft x-ray photoemission. Yar- 
moff, J.A.; McFeely, F.R. (IBM T.J. Watson Research 
Center, Box 218, Yorktown Heights, NY 10598). AJP 
(American Institute of Physics) Contbwence Proceedings; 167: 
No. 1, 210-221(15 Sep 1988). (CONF-8711124—). 

From Topical conference on deposition and growth: limits 
for microelectronics; Anaheim, CA, USA (2 Nov 1987). 

The growth of tungsten films on silicon and oxidized silicon 
surfaces via the silicon reduction of WF. was studied with soft x- 
ray photoemission. The films were grown in ultra-high vacuum and 
analyzed in situ. It was found that the growth on clean Si proceeds 
via diffusion of Si atoms through the W film to the surface, so that 
the silicon atoms become available for the reduction reaction. Post- 
fluorination of these films via XeF2 was performed in order to as- 
certain the structural details and to investigate further the role of 
fluorine in the growth process. Silicon oxide surfaces were pre- 
pared and subsequently exposed to WFs. It was found that a fully 
formed SiO: surface is inert with respect to WFe, but that a partial- 
ly formed oxide will permit partial WF dissociation. 


54230 Angle-integrated photoemission studies of Ni/ 
Nb(110) and modification of the surface by heat treatment. 
Pan, X.; Ruckman, M.W.; Strongin, M. (Brookhaven Na- 
tional Laboratory, Upton, New York 11973-5000). Physical 
Review [Section] B: Condensed Matter; 38: No. 9, 5805- 
5810(15 Sep 1988). 

Angle-integrated photoemission is used to study Ni films 
supported on Nb(110) and a thermally induced ordered Ni/Nb sur- 
face compound. The display-type low-energy electron-diffraction 
(LEED) patterns suggest that Ni may randomly enter into equiva- 
lent surface sites at low coverages [(O=0.5 monolayer (ML)] and 
agglomerates to form islands at higher coverages. Angle-integrated 
photoemission spectra for submonolayer Ni coverage show two Ni- 
derived d states located at -0.7 and -1.5 eV binding energy. Photo- 
emission states typical of Ni metal surfaces are observed above a 
monolayer coverage. At least two distinct CO chemisorption sites 
can be deduced from the photoemission data for Ni coverages 
below 2.5 ML. Thermal treatment of Ni/Nb(110) triggers interdif- 
fusion and reaction which leads to the formation of an ordered Ni/ 
Nb surface compound. We compare the behavior of Ni/Nb(110) to 
that reported for Pd and Pt/Nb(110) and discuss how the observed 
changes in the Ni overlayer may affect the chemisorption of carbon 
monoxide. 


54231 Surface lattice dynamics of Cu(111). Hall, B.M.; 
Mills, D.L.; Mohamed, M.H.; Kesmodel, L.L. (The Institute 
for Surface and Interface Science and Department of Phys- 
ics, University of California, Ir@ine, California 92717). Physi- 
cal Review [Section] B: Condensed Matter; 38: No. 9, 5856- 
5868(15 Sep 1988). 

We present and analyze off-specular electron-energy-loss 
data which explore surface vibrations of Cu(111), along the line 
from Gamma-bar to M-bar in the two-dimensional surface Brillouin 
zone. The dispersion relation of the Rayleigh surface phonon and 
the longitudinal resonance found in inelastic-He-scattering studies 
have been measured out to M-bar, thus extending the earlier He 
work. In addition, we obtain the frequency of a (high-frequency) 
surface phonon which exists at and near M-bar, in a gap in the pro- 
jected bulk-phonon density of states. The data are analyzed within 
a simple model of surface lattice dynamics. We have also carried 
out extensive calculations of the energy variation of the various fea- 
tures observed in the electron-loss spectrum, using multiple-scatter- 
ing theory. Very good agreement between theory and experiment is 
obtained within a model where the intraplanar force constant be- 
tween surface atoms is softened by a modest amount, 15%. In our 
view, the results presented here raise questions about recent sugges- 
tions that a very large (70%) softening of the intraplanar surface 
force constant is present in the Cu(111) surface. 


54232 Atomistics of crack propagation. Sieradzki, K.; 
Dienes, G.J.; Paskin, A.; Massoumzadeh, B. (Brookhaven 
National Lab., Upton, NY (US)). Acta Metallurgica; 36: No. 
3, 651-674(Mar 1988). 

The molecular dynamic technique is used to investigate 
static and dynamic aspects of crack extension. The material chosen 


36 MATERIALS 
3601 Metals And Alloys 


for this study was the 2D triangular solid with atoms interacting 
via the Johnson potential. The 2D Johnson solid was chosen for 
this study since a sharp crack in this material remains stable against 
dislocation emission up to the critical Griffith load. This behavior 
allows for a meaningful comparison between the simulation results 
and continuum energy theorems for crack extension by appropriate- 
ly defining an effective modulus which accotnts for sample size ef- 
fects and the non-linear elastic behavior of the Johnson solid. Simu- 
lation results are presented for the stress fields of moving cracks 
and these dynamic results are discussed in terms of the dynamic 
crack propagation theories, of Mott, Eshelby, and Freund. 


54233 Effects of various conductor components on Nb;Sn 
filament prestrain in cable-in-conduit conductors. Miller, J.R.; 
Summers, L.T. (Lawrence Livermore National Lab., CA 
(USA)). pp 553-560 of Advances in cryogenic engineering 
materials. Volume 34. Clark, A.F.; Reed, R.P. (eds.). New 
York, NY; Plenum Press (1988). (CONF-8706300—). 

From 7. international cryogenic materials conference; St. 
Charles, IL, USA (14 Jun 1987). 

We investigated thermal prestrain in conductors modified by 
incorporating tungsten core wires in cable subelements. The rela- 
tively low thermal contraction and high modulus of tungsten was 
intended to offset the compressive thermal prestrain introduced into 
the conductor filaments by the differential contraction of the stain- 
less steel sheath, the copper stabilizer, and the NbsSn filament. Crit- 
ical current as a function of applied strain was measured at 12 T for 
conductor samples with tungsten core wires and control specimens 
with copper cores. The degree of thermal precompression was de- 
termined from measured ratios of initial critical current with no ex- 
ternal strain to the maximum critical current with varying applied 
strain. 


54234 Tensile behavior of superplastic Al-Cu-Li-Zr alloy 
2090 at cryogenic temperatures. Glazer, J.; Morris, J.W. Jr.; 
Nieh, T.G. (Lawrence Berkeley Lab., CA (USA)). pp 291- 
298 of Advances in cryogenic engineering materials. 


Volume 34. Clark, A.F.; Reed, R.P. (eds.). New York, NY; 
Plenum Press (1988). (CONF-8706300—). 

From 7. international cryogenic materials conference; St. 
Charles, IL, USA (14 Jun 1987). 

The tensile properties of an alloy 2090 sheet between 4 K 
and room temperature was investigated in both superplastically 
formed and unformed material. In both cases the properties im- 
proved significantly at low temperatures. The improvement in uni- 
form elongation between room temperature and 4 K was especially 
large and seemed to be associated with increased strain hardening 
rates at low temperatures. A transition in tensile failure mode with 
decreasing temperature was also observed. 


54235 Critical current densities of alloyed multifilamen- 
tary NbsSn wires by the internal tin process. Suenaga, M. 
(Brookhaven National Lab., Upton, NY (USA)). pp 859-865 
of Advances in cryogenic engineering materials. Volume 34. 
Clark, A.F.; Reed, R.P. (eds.). New York, NY; Plenum 
Press (1988). (CONF-8706300—). 

From 7. international cryogenic materials conference; St. 
Charles, IL, USA (14 Jun 1987). 

Three types of the internal tin processed (Ti and Ta) NbsSn 
alloy wires were studied for critical current densities in a field 
range of 8 to 24 T at 4.2 K. The influence of Ti and Ta additions to 
the Nb filaments on this property were examined. There were no 
consistent correlations in general between the critical current densi- 
ty values and the alloying element or the filament size. It was 
shown, however, that a very high current density of around 350 A/ 
mm? could be achieved if transition to the normal state was very 
abrupt. 


54236 (RFP-Trans—478) Thermomechanical treatments 
of the alloy NC 19 Fe Nb (inconel 718). Camus, G.; Chevet, 
F.; Pieraggi, B. Translated from Memoires et Etudes Scienti- 
fiques {de la] Revue de Metallurgie ; 561-569(Nov 1986). 
Contract AC04-76DP03533. 16p. NTIS, PC A03/MF AO1; 
1; GPO Dep. Order Number DE88011433/JAW. 

Hot torsion tests were performed on the alloy NC19FeNb 
(Inconel 718) at temperatures between 900 and 1100{degree}C and 
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in a range of rates varying from 4 {times} 10/sup {minus}2/ to 4 
sec/sup {minus}1/ for a coarse-grained homogeneous initial struc- 
ture (ASTM O) in order to study its recrystallization. This study 
has as a more general objective the control of the microstructure 
during thermomechanical treatments and forming of this alloy. The 
results obtained have permitted us to find the dependence of the 
flow stress on the strain rate and on the initial temperature, the 
effect of dynamic recrystallization for temperatures above 
950{degree}C and the important influence which heating of the test 
specimens during deformation exerts on the softening mechanisms. 
This study has also permitted us to show that it is possible in cer- 
tain cases to obtain fine-grained uniform structures for an entire 
piece by dynamic recrystallization. Several industrial pieces with 
controlled grain have been successfully produced in this way, and 
one such piece is discussed in this paper. 10 refs., 7 figs., 4 tabs. 
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REFER ALSO TO CITATION(S) 54149, 54174, 54316, 54469, 54532, 55737, 
55786, 55786, 55797, 55813, 55816, 55817, 55818, 55820, 55821, 55823, 55825 


54237 (AD-A—194162/4/XAB) Sinterable ceramic pow- 
ders from laser-heated gases. Final report, 1 April 1982-31 
May 1986. Haggerty, J.S. (Massachusetts Inst. of Tech., 
Cambridge (USA). Energy Lab.). Feb 1988. 155p. (MIT- 
EL—88-001). NTIS, PC A08/MF AO1. 

Extremely high-quality ceramic powders were synthesized 
from SiH,, NH3, and CH, reactant gases that are heated by absorb- 
ing energy emitted from a CO: laser. Resulting Si, Si3N, and SiC 
powders were characterized in terms of parameters important for 
densification processes. The powders are virtually ideal. The fully 
dispersible powders have mean diameters ranging from 0.1-0.3 wm 
with a standard deviation that is typically 25-45%. The synthesized 
powders are extremely high purity because the synthesis equipment 
is hermetic and cold-walled. The synthesis process was modeled on 
a macro scale with respect to heat-transfer, fluid-flow, and stability 
criteria. These results permitted the process to be scaled safely to 
production rates up to 8-40 tons/year/nozzle. 


54238 (AD-A—194260/6/XAB) Summary abstract: reac- 
tivity sputtered RuO. and Mo-O diffusion barriers. So, F.C.; 
Kolawa, E.; Zhao, X.; Pan, E.T.; Nicolet, M. (California 
Inst. of Tech., Pasadena (USA)). Dec 1987. 3p. NTIS, PC 
A02/MF AOl1. 

Pub. in Jnl. of Vacuum Science and Technology, Vol. B5, 
No. 6, 1748-1749(Nov-Dec 1987). 

Diffusion barriers are indispensable in present very large 
scale integrated (VLSI) contact technologies to preserve the integ- 
rity of shallow junctions and Schottky barriers from aluminum spik- 
ing during postmetallization processing. While a mammoth effort 
has been devoted to refractory metal nitrides, little attention is paid 
to the suitability of thin films of conducting transition-metal oxides 
for diffusion barrier applications. This attitude probably springs 
from the fact that most transition-metal oxides are electrically insu- 
lating. There are, however, transition-metal oxides that exhibit con- 
ductivities at room temperatures. One type of conducting oxide has 
an oxygen to metal ratio of 2. Two groups can be distinguished. 
The first one consists of the dioxides of the platinum-group metals 
which crystallize in the rutile structure: ruthenium dioxide, osmium 
dioxide, iridium dioxide, and rhodium dioxide. Among the four, 
RuOz is reported to possess the lowest bulk resistivity. The other 
class is made up of the dioxides that adopt distorted variants of the 
rutile structure: CrO2, molybdenum dioxide, and WO. Single crys- 
tals of MoO: are monoclinic and have a room-temperature resistivi- 
ty of approx. 90 micro ohms sq. cm. This report summarizes the 
important aspects of the deposition behavior of RuO2 and Mo-O 
films formed by radio-frequency (rf) reactive sputtering and their 
diffusion barrier properties against interdiffusion in aluminum-sili- 
con couples. 


54239 (AD-A—194575/7/XAB) Cosputtered W75C25 
thin film diffusion barriers. Yang, H.Y.; Zhao, X.A.; Nicolet, 
M.A. (California Inst. of Tech., Pasadena (USA)). 1988. 7p. 
NTIS, PC A02/MF AO1. 

Pub. in Thin Solid Films, Vol. 158, 45-50(1988). 

The performance of cosputtered W75C25 thin films as diffu- 
sion barriers between an Si(111) substrate and metallic overlayers of 
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silver, gold, or aluminum is investigated. Backscattering spectrome- 
try and X-ray diffraction are used to detect metallurgical interac- 
tions, and four-point probe measurement of resistance is used to 
monitor the electrical stability of the metallization schemes upon 
thermal annealing in vacuum for 30 min at temperatures ranging 
from 500 to 700 C. It is found that the W75C25 layers prevents 
metallurgical interdiffusion and reaction between gold or silver 
overlayers and the Si(111) substrate up to 700 C, and between an 
aluminum overlayer and the Si(111) substrate up to 450 C. In addi- 
tion, the W75C25 film as a diffusion barrier on GaAs was also in- 
vestigated and found to be very effective metallurgically between 
silver overlayers and GaAs substrates for annealing up to 700 C. 


54240 (AD-A—194692/0/XAB) Thermal conductivity ef- 
fects on SHS (self-propagating high-temperature synthesis) re- 
actions. Technical report. Kottke, T.; Niiler, A. (Army Ar- 
mament Research and Development Command, Aberdeen 
Proving Ground, MD (USA). Ballistics Research Lab.). 
Mar 1988. 10lp. (BRL-TR—2889). NTIS, PC A06/MF 
AOl. 

The effects of green compact thermal conductivity on SHS- 
reaction initiation and propagation velocity were modeled for the 
titanium and carbon system. This modeling predicts that, for a 
given filament power input, the time required to ignite an SHS re- 
action is a strong function of the green compact thermal conductiv- 
ity. It also predicts that, for systems where the mass-diffusion rate 
is high, the green compact thermal conductivity controls the reac- 
tion front velocity. Thermal conductivities of mixed titanium and 
graphite powder compacts have been measured for compact densi- 
ties ranging from 58% to 81% of maximum theoretical density and 
have been found to increase by a factor of four in this density 
range. Modeling results suggest this change in thermal conductivity 
with density is sufficient to have marked affect on SHS initiation 
and reaction velocity. An anisotropy of the mixed titanium and 
graphite powder compact thermal conductivities, which increase 
with increasing compaction density, was also observed. This anisot- 
ropy is thought to be the result of graphite powder particle orienta- 
tion and pore deformation resulting from the uniaxial compacting 
force. The importance of controlling green compact thermal con- 
ductivities, methods of accomplishing this by varying the ratio of 
crystalline to amorphous carbon in the powder mixture and the ap- 
plication of this control to processing and final-product material 
characteristics are discussed. 


54241 (AD-A—194704/3/XAB) Characterization of co- 
sputtered tungsten carbide thin films. Kumar, C.V.; Barton, 
J.K.; Gould, I.R.; Turro, N.J.; VanHouten, J. (California 
Inst. of Tech., Pasadena (USA)). 1988. 9p. NTIS, PC A02/ 
MF AOl1. 

Pub. in Thin Solid Films, Vol. 158, 37-44(1988). 

Polycrystalline thin films of W-C were deposited on single- 
crystal Si(111) or SiO, substrates by r.f. planar magnetron cosput- 
tering of graphite and tungsten targets. The reaction of these W-C 
films in the presence or absence of an additional bonding layer of 
titanium with silicon or SiO: substrates was studied in the tempera- 
ture range from 500 to 800 C by a combination of backscattering 
spectrometry, scanning electron microscopy, x-ray diffraction, and 
sheet-resistivity measurements. Films of composition W43C57 are 
of the cubic WC1-x phase and have a room temperature resistivity 
of 100 micro ohms cm. On thermal annealing for 30 min in vacuum 
on silicon substrates, they form blisters above 700 C. Films of com- 
position W73C25 are of the hexagonal alpha W2C phase and have a 
room-temperature resistivity of 140 micro ohms cm. On silicon sub- 
strates, they are thermally stable up to 800 C annealing. WSie is ob- 
served only above 800 C annealing. The sheet resistance at room 
temperature of films of either composition on SiOz is unchanged 
after annealing up to 800 C. 


54242 (ANL-PHY—88-1-Vol.1, pp 173-177) Theoretical 
aspects of high T/sub c/ superconductivity. Kresin, V.Z. 
(Lawrence Berkeley Lab., CA (USA)). Jan 1988. NTIS, PC 
A 16. Order Number DE88009250/JAW. (CONF-870955— 
Vol.1). Contract AC03-76SF00098. 

From 3. workshop on RF superconductivity; Argonne, IL, 
USA (14 Sep 1987). 
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This paper is concerned with properties of new supercon- 
ducting oxides and with mechanisms of high T/sub c/ supercon- 
ductivity. At present, there are many experimental data which 
allow them to conclude that they are dealing with very unusual 
systems. At the same time, it should be stressed that the new super- 
conducting oxides display usual, BCS-type superconductivity. This 
means that: (1) the superconducting state is due to an effective elec- 
tron-electron attraction caused by some intermediate field, (2) this 
attraction leads to Cooper pairing, and (3) the spectrum of excita- 
tions possesses an energy gap. However, this state has many pecu- 
liar features, such as a small coherence length, non-phonon contri- 
bution to the pairing, a multigap structure, etc. 14 references. 


54243 (ANL-PHY—88-1-Vol.1, pp 179-190) Experimen- 
tal aspects of high T/sub c/ superconductors. Gray, K.E. Jan 
1988. NTIS, PC A 16. Order Number DE88009250/JAW. 
(CONF-870955—Vol.1). 

From 3. workshop on RF superconductivity; Argonne, IL, 
USA (14 Sep 1987). 

The incredible growth of the field of high-T/sub c/ super- 
conductivity makes it difficult for this paper to be extensive or even 
up-to-date by the time it is published. The references list is in no 
way complete, but rather gives representative examples known to 
the author. The discussion in this paper is restricted to the 
YBaoCusO/sub 7-x/ compound (denoted also as YBCO) which ex- 
hibits superconductivity at about 90 K, i.e., above liquid nitrogen 
temperature of 77 K, since such an increase in operating tempera- 
ture seems to be the major reason for considering these materials 
for rf applications. An overview of the various fabrication methods 
is given, which include bulk samples made by ceramic processing 
and thin films made by MBE/electron beam co-evaporation/co- 
sputtering/pulsed excimer laser evaporation/etc. Particularly inter- 
esting examples include single crystals and epitaxial thin films. Al- 
though these are not expected to be useful in cavity applications, 
they provide them with the best information on the intrinsic prop- 
erties of the material, from which they can project its potential use- 
fulness if these properties can be duplicated using more practical 
fabrication methods. This brief review will include examples of mi- 
crostructure, traditional superconducting properties like T/sub c/, 
H/sub c2/ and J/sub c/, specific heat, thermal conductivity, photo- 
emission, infra-red(ir) reflectance, tunneling and Raman scattering. 
Four important considerations for rf cavity work will emerge: the 
transport critical current density; the energy gap; impurity phases; 
and potential surface problems especially related to oxygen defi- 
ciencies. 37 references, 8 figures. 


54244 (ANL-PHY—88-1-Vol.1, pp 191-196) Rf and 
microwave experiments on Y:Ba:Cus;O/sub y/ and La/sub 
1.85/Sr/sub 0.15/CuQ,. Sridhar, S. (Northeastern Univ., 
Boston, MA (USA)). Jan 1988. NTIS, PC A 16. Order 
Number DE88009250/JAW. (CONF-870955—Vol.1). 

From 3. workshop on RF superconductivity; Argonne, IL, 
USA (14 Sep 1987). 

The newly discovered high T/sub c/ superconductors have 
created tremendous interest, both as regards their fundamental 
properties and for possible applications at rf and microwave fre- 
quencies. The electromagnetic response of the 40K La/sub 2-x/Sr/ 
sub x/CuQ, and the 93K RE: BazCusO/sub y/ (RE = Y, Er, Nd, 
Dy, Yb) superconductors over a very wide spectral range from rf 
to optical frequencies have been studied with two broad objectives. 
(1) Firstly, to understand the fundamental nature of the supercon- 
ducting state, eg. is it the well-known BCS s-wave state or do we 
now have a fundamentally new type of superconductor? Electro- 
magnetic probes are of particular significance for the high T/sub c/ 
superconductors, since they are sensitive only to the electronic 
state, unlike other traditional probes of the superconducting state 
such as ultrasonic attenuation or specific heat. The latter are strong- 
ly influenced by the phonon system, which is heavily populated at 
these high temperatures. (2) Secondly, to examine the potential of 
these materials for applications at rf, microwave and mm-wave fre- 
quencies. 10 references, 3 figures. 
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54245 (ANL-PHY—88-1-Vol.1, pp 197-209) Experi- 
ments on the rf surface resistance of the perovskite supercon- 
ductors at 3 GHz. Hein, M.; Klein, N.; Mueller, G.; Piel, H.; 
Roeth, R.W. (Fachbereich Physik der Bergischen Universi- 
taet Wuppertal (West Germany)). Jan 1988. NTIS, PC A 
16. Order Number DE88009250/JAW. (CONF-870955— 
Vol.1). , 

From 3. workshop on RF superconductivity; Argonne, IL, 
USA (14 Sep 1987). 

Since the discovery of the perovskite superconductors many 
experiments to explore their physical properties have been per- 
formed and various potential applications have been considered. 
The high critical temperature of more than 90 K obtained with 
Y1BazCusO/sub 7-5/ (Y may be substituted by other rare earth ele- 
ments) makes these superconductors interesting for applications in 
microwave technology. This has focused the authors interest on the 
investigation of their rf properties. Due to the sensitivity of the rf 
surface resistance to surface impurities and remaining non supercon- 
ducting phases rf measurements are a good means to provide useful 
information about the quality of sample preparation and about 
physical properties of the superconductor itself. This contribution 
reports on the experimental determination of the rf surface resist- 
ance of Y:BazCusO/sub 7-5/ and Eu;BazCusO/sub 7-5/ in the 
normal and superconducting state at 3 GHz. In the first chapter the 
preparation of the ceramic samples and initial dc experiments are 
described. The main part of the paper describes the rf measure- 
ments which are performed in a superconducting niobium host 
cavity. The obtained results for both the surface resistance and the 
high field performance are discussed with respect to the prepara- 
tion of the samples and regarding possible applications. 7 refer- 
ences, 7 figures, 2 tables. 


54246 (ANL-PHY—88-1-Vol.1, pp 211-227) Rf measure- 
ments on high T/sub c/ materials. Rubin, D.L.; Gruschus, J.; 
Kirchgessner, J.; Moffat, D.; Padamsee, H.; Sears, J.; Shu, 
Q.S.; Tholen, S.; Wilkins, E.; Buhrman, R.; Russek, S. (Cor- 
nell Univ., Ithaca, NY (USA)). Jan 1988. NTIS, PC A 16. 
Order Number DE88009250/JAW. (CONF-870955—Vol.1). 

From 3. workshop on RF superconductivity; Argonne, IL, 
USA (14 Sep 1987). 

Measurements of the microwave surface resistivity of high 
T/sub c/ materials were made in a superconducting niobium 6Ghz 
TEon resonant cavity and a niobium 8.6 Ghz TMoi elliptical 
cavity. The TEo1: apparatus permits variation of the temperature of 
the sample independently of that of the niobium cavity. The Q of 
the host cavity thus remains at a high value while the resistivity of 
the sample is measured from 4.2 K to above the transition (~ 100 
K). The resistivity of a 1.27 cm diameter ceramic pellet is observed 
to fall from 1 Omega above transition to 0.02 Omega at 4.2 K. A 
set of nine single crystals of total area 6.5 mm? is measured to have 
a broad transition near 75 K. The surface resistivity of a single 3 
mm? crystal is measured in the elliptical cavity to be = 9.8 x 10-5 
Omega at 1.5 K. 4 references, 9 figures. 


54247 (ANL-PHY—88-1-Vol.1, pp 229-232) Rf measure- 
ments on high T/sub c/ superconductors at Argonne National 
Laboratory. Delayen, J.R.; Shepard, K.W.; Goretta, K.C.; 
Poeppel, R.B. Jan 1988. NTIS, PC A 16. Order Number 
DE88009250/JAW. (CONF-870955— Vol. 1). 

From 3. workshop on RF superconductivity; Argonne, IL, 
USA (14 Sep 1987). 

The rf surface resistance of high-T/sub c/, oxide supercon- 
ductors was measured at 77K and frequencies near 300 MHz. Sam- 
ples of YBazCusO/sub 7-x/ were manufactured in the form of long 
thin rods (~ 2 mm diameter and ~ 400 mm long) which were used 
as the center conductor of a half-wave resonant coaxial line. This 
approach provides a resonant system in which all but a few percent 
of the rf loss takes place in the superconducting sample. Thus, 
high-resolution measurements can be made with the entire appara- 
tus immersed in liquid nitrogen, unambiguously establishing the 
temperature at the surface of the superconducting sample. | figure, 
1 table. 
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54248 (ANL-PHY—88-1-Vol.1, pp 233-236) Rf and 
microwave measurements at Los Alamos on oxide supercon- 
ductors. Migliori, A.; Reagor, D.W.; Peterson, D.E.; Willis, 
J.0.; Fisk, Z.; Smith, R.C. (Los Alamos National Lab., NM 
(USA)). Jan 1988. NTIS, PC A 16. Order Number 
DE88009250/JAW. (CONF-870955—Vol.1). 

From 3. workshop on RF superconductivity; Argonne, IL, 
USA (14 Sep 1987). 

Los Alamos National Laboratory has made a substantial 
commitment to develop oxide superconductors for RF and micro- 
wave cavity applications. The program involves materials develop- 
ment, complete microstructure characterization, static thermal and 
electrical characterization, RF loss measurements and microwave 
complex-conductivity measurements. Of the high-frequency tech- 
niques, three are nearing completion and one has produced prelimi- 
nary results. Those still under development include a 3 GHz Nb 
cavity capable of 4. K operation, a LNe-cooled 2.25 GHz copper 
cavity having a Q of 2 x 10%, capable of operation from 15 K to 300 
K, and a picosecond-laser/photo-diode driven microstripline tech- 
nique which will provide complex conductivity information from 
20 GHz to 200 GHz and from 10 K to 300 K. Because all of the 
techniques employed sense the impedance of the samples, their sen- 
sitivity to intrinsic properties such as conductivity or surface resist- 
ance is dependent on sample geometry. However, for easily han- 
dled samples, the Nb cavity can detect losses at least four order of 
magnitude lower than copper, the copper cavity can detect losses 
two orders of magnitude lower than copper and the microstripline 
can detect losses comparable to copper. The technique which has 
produced results is a coaxial microwave bridge. In this work they 
report results of measurements on sintered samples using the bridge; 
future work will concentrate on films. 2 references, 1 figure. 


54249 (BNL—41514) Antiferromagnetism in 
NdBa2CusO/sub 6.1/. Moudden, A.H.; Shirane, G.; Tran- 
quada, J.M.; Birgeneau, R.J.; Endoh, Y.; Yamada, K.; 
Hidaka, Y.; Murakami, T. (Brookhaven National Lab., 
Upton, NY (USA)). 1988. Contract AC02-76CHO00016. 8p. 
(CONF-880715—7). NTIS, PC A02/MF AOl. Order 
Number DE88016577/JAW. 

From 4. international conference on neutron scattering 
(ICNS '88); Grenoble, France (12 Jul 1988). 

Neutron scattering experiments performed on single crystals 
of NdBazCusO/sub 6.1/ reveal antiferromagnetic order for T < T/ 
sub N/ = 385 +- 2K in which the structure is characterized by the 
magnetic wave vector (1/2 1/2 1/2). The magnetic intensities are 
accounted for the Cu** spins coupled antiferromagnetically in the 
CuO: planes. The oxygen deficient layers exhibit a small staggered 
magnetization «S which induces the spin ordering {minus}S, 
{minus}<S, {minus}S, +S, +¢S, +S, along the tetragonal axis. 
The average staggered magnetization evaluated at room tempera- 
ture is about 0.40 1B in the CuO: planes and about 0.04 wB in the 
oxygen deficient layers. 8 refs., 2 figs., 1 tab. 


54250 (CEA-CONF—9374) High temperature elastic dif- 
fuse neutron scattering study of the defect structure in TiN/ 
sub 0.82/. Priem, T.; Beuneu, B.; Novion, C.H. de. (CEA 
Centre d’Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette 
(France). Dept. de Technologie). 1987. 10p. (CONF- 
8710372—). NTIS (US Sales Only), PC A0O2/MF AO1. 
Order Number DE88754704/JAW. 

From Conference on advanced methods in X-ray and neu- 
tron structure analysis of materials; Karlovy Vary, Czechoslovakia 
(5 Oct 1987). 

Because of their larger scattering amplitudes by light atoms, 
neutrons are preferred to study the ordering contribution to the dif- 
fuse scattering; this is presented in this paper. 


54251 (CEA-R—5434) Investigation on uranium and plu- 
tonium nitrides with low oxygen and carbon contents. Del- 
voye, F. (CEA Centre d’Etudes Nucleaires de Cadarache, 
13 - Saint-Paul-les-Durance (France). Inst. de Recherche 
Technologique et de Developpement Industriel (IRDI)). 
Mar 1988. 152p. (In French). NTIS (US Sales Only), PC 
A08/MF A0O1. Order Number DE88754719/JAW. 

Uranium nitride (UN) and uranium-plutonium nitride (U/sub 
0.8/Pu/sub 0.2/N) with various oxygen impurity levels, up to 









ERA-13/23 / 7470 


20.000 10/sup -6/ weight ratio, was studied. The strong affinity of 
these nitrides for the oxygen avoids to synthesize pure compounds 
(no oxygen) by direct combination of the elements or from hydride. 
The process expected to be used in nuclear fuel industry was 
chosen. The nitride was prepared by carboreduction and nitridation 
of the oxide, then ground with different amounts of oxide. The 
powder obtained was cold pressed and sintered (T = 1720/sup 0/C 
- 1800/sup 0/C ; t > 15 hours). Analysis of carbon and oxygen 
content, X ray diffraction measurements, ceramography and elec- 
tronprobe microanalysis were used to characterize the pellets. The 
main results are: The oxide (UO/sub 2/ or MO/sub 2/) forms at 
temperatures higher than about 1150/sup 0/C, an oxinitride in con- 
tact with nitride matrix (UN or MN), only under nitrogen. This ox- 
initride, isomorphous with UO/sub 2/ crystal, is stable up to 1750/ 
sup 0/C with nitride matrix, under a pressure of 1 bar. During the 
cooling the oxinitride is decomposed in UO/sub 2/ and U/sub 2/ 
N/sub 3+x/. This mixed oxinitride of U and Pu was observed for 
the first time. The plutonium content of this solid solution is twice 
smaller than in the nitride matrix. The solubility limit of oxygen in 
the UN and U/sub 0.8/Pu/sub 0.2/N is less than 1000.10/sup -6/ 
weight ratio. This value is lower than published results. The lattice 
parameter of UN increases in ratio with carbon content, but no no- 
ticeable influence of oxygen was detected. This lattice parameter, 
for UN saturated with oxygen, is 0.48887 +- 5.10/sup -5/ nm. 


54252 (CEA-R—5435) Contribution to the study of the 
cristallochemistry and the electronical properties of the acti- 
nide borides. Chipaux, R. (CEA Centre d’Etudes Nucleaires 
de Cadarache, 13 - Saint-Paul-les-Durance (France). Inst. de 
Recherche Technologique et de Developpement Industriel 
(IRDI)). Mar 1988. 170p. (In French). NTIS (US Sales 
Only), PC A08/MF A0O1l. Order Number DE88754720/ 
JAW. 


Uranium dioxide reacts with boron or boron carbide above 
1200/sup 0/C to form UB/sub 4/. The use of pure boron allows a 
better control of the stoichiometry compensed by a slower reaction 
rate. Both neptunium and plutonium react with boron at 900/sup 0/ 
C to form diborides. The Np/sub 1-x/Pu/sub x/B/sub 2/ solid so- 
lutions are obtained in the same way. Their lattice parameters re- 
spect the Vegard’s law. The magnetic properties of UB/sub 4/ 
remain not very clear. The divergences found are probably bound 
to the stoichiometry of the samples. The substitution of carbon to 
boron can also be involved. The interest of the Np/sub 1-x/Pu/sub 
x/B/sub 2/ solid solutions is in the opposition between the magnet- 
ic properties of the binary compounds. NpB/sub 2/ shows a ferro- 
magnetic transition at T/sub C/ = 100 K when PuB/sub 2/ is a 
temperature-quasi-independent paramagnet. The Mossbauer spectra 
show an important quadrupolar effect, bound to the cristallochemi- 
cal structure of the compounds. A refinement routine including the 
calculation of the complete hyperfine hamiltonian has been written 
to solve the spectra. In the ferromagnetic phase, the moments are 
ordered perpendicularly to the c axis of the hexagonal structure. 
Their low values are due to the strongly anisotropic cristal field. 
The transition temperature decreases slowly below x = 0.3, then 
more quickly to disappear for x = 0.67. Ferromagnetic fluctuations 
are observed around the transition in the middle range compounds 
(0.25 < x < 0.75). An extension of the Weiss molecular field 
model in the case of two magnetic ions allows to estimate the evo- 
lution of the magnetic interactions in terms of the distance between 
the ions. The most favourable distances for magnetism in neptuni- 
um and plutonium compounds are confirmed. 


54253 (CONF-8705296—, pp 65-76) High-temperature 
superconducting perovskites - science and technology. Ge- 
balle, T. (Stanford Univ., CA (USA)). May 1987. NTIS, PC 
A09/MF A01. Order Number DE88012071/JAW. 

From 7. annual meeting of the Fermilab Industrial Affiliates 
on research technology in the twenty-first century; Batavia, IL, 
USA (21 May 1987). 

The new high-temperature superconducting materials them- 
selves occur in oxygen-deficient perovskite structures. In a perfect 
perovskite the copper is the center of an octahedron of oxygen, the 
octahedra are connected by oxygen at the corners. There is a hole 
in the middle where the barium, or strontium, or lanthanum sets, 
and the conduction band is believed to be in the metal-oxide octa- 
hedron. In a well-formed ideal perovskite, this is a three-dimension- 
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al cubic structure. Stanford has been working on films rather than 
bulk material. When you do films, you try grow to them as a super- 
conductor. So far that has not been done very well. Films are nice 
because when you are trying to understand mechanisms, one of the 
premier ways is superconducting tunneling, which probes the 
mechanism and the microscopic parameters. This bas been tried and 
results are given. There are many models around purporting to ex- 
plain high-temperature superconductivity. Some involve different 
aspects of electron-phonon interactions. There is also a possibility 
of charge fluctuations which can cause pairing. These are the so- 
called exciton models. Anderson’s resonating valence bond theory 
is attractive because: there is so much magnetic-like behavior ob- 
served in related phases. 3 figures, 1 table 


54254 (CONF-8804181—1) Creep behavior of an AlLO;- 
SiC composite. Lipetzky, P.; Nutt, S.R.; Becher, P.F. (Oak 
Ridge National Lab., TN (USA)). 1988. Contract AC05- 
840OR21400. 08p. NTIS, PC A02/MF A011. Order Number 
DE88014553/JAW. 

From MRS: high temperature composites; Reno, NV, USA 
(5 Apr 1988). 

The addition of SiC whiskers to AleOs causes significant im- 
provement in mechanical properties, including fracture toughness, 
thermal shock resistance, and creep resistance. The creep response 
of a whisker-reinforced alumina composite has been measured using 
four-point flexural loading at temperatures of 1200 and 1300C. 
Composites were fabricated by hot-pressing a blend of alumina 
powder with 33 volume percent SiC whiskers. The creep data 
showed a stress-dependent stress exponent equal to 1 at low stress 
levels and ranging from 4-6 at higher stresses. The applied stress at 
which the transition occurred was temperature dependent and 
ranged from 30-250 MPa. Mechanisms of creep deformation were 
determined from TEM observations of specimens prepared from in- 
terrupted creep tests. Voids were observed at grain boundary-inter- 
face junctions in tensile regions and whiskers within the composite 
were sometimes oxidized where voids had formed. TEM observa- 
tions from specific stages of steady state creep reached under differ- 
ent applied loads are presented, and the relative contributions of 
different deformation mechanisms are discussed. 11 refs., 7 figs. 


54255 (CONF-8808108—3) Ion irradiation studies of 
oxide ceramics. Zinkle, S.J. (Oak Ridge National Lab., TN 
(USA)). 1988. Contract AC05-840R21400. 24p. NTIS, PC 
A03/MF A0O1. Order Number DE88016784/JAW. 

From NATO advanced study institute on structure-property 
relationships in ion-beam surface-modified ceramics--theory and ap- 
plications; Ciocco, Italy (28 Aug 1988). 

This paper presents the initial results of an investigation of 
the depth-dependent microstructures of three oxide ceramics fol- 
lowing ion implantation to moderate doses. The implantations were 
performed using ion species that occur as cations in the target ma- 
terial; for example, Mg* ions were used for MgO and MgAhO, 
(spinel) irradiations. This minimized chemical effects associated 
with the implantation and allowed a more direct evaluation to be 
made of the effects of implanted ions on the microstructure. 11 
refs., 14 figs. 


54256 (CONF-8808108—4) Ion beam mixing of metals 
and ceramics--material considerations. McHargue, C.J. (Oak 
Ridge National Lab., TN (USA)). [1988]. Contract ACO0S5- 
840R21400. 8p. NTIS, PC A03/MF AOl1. Order Number 
DE88016797/JAW. 

From NATO advanced study institute on structure-property 
relationships in ion-beam surface-modified ceramics--theory and ap- 
plications; Ciocco, Italy (28 Aug 1988). 

Most studies on ion beam mixing have been concerned with 
metal-metal or metal-silicon systems. The great activity in this field 
is attested by the fact that a 1983 review tabulated data for 38 bi- 
layer and 25 multilayer systems. The initial models for mixing fo- 
cused on the dynamics of ion-solid interactions and produced 
models based on direct recoils, cascades, and enhanced diffusion 
due to radiation-produced defects. An earlier chapter contains a de- 
scription of ion beam mixing processes and the mechanisms that 
have been proposed to describe material transport across the layer/ 
substrate interface. In this chapter, the issues raised by the applica- 
tion of ion beam mixing to a system where at least one component 
is an insulating compound, e.g., a ceramic, are discussed. In order 
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to narrow the subject, this chapter will deal with some of the ques- 
tions arising from ion bombardment of thin metal films and insula- 
tor substrate systems. Much of the interest in ion beam mixing as 
applied to metal-insulator couples arises from the observation that 
bombardment with an ion beam often increases the adhesion of the 
film to the substrate. However, this chapter will not address that 
issue but will discuss the role of the materials properties that influ- 
ence the microstructures so produced. 56 refs., 9 figs., 2 tabs. 


54257 (CONF-8809115—1) Ion implantation in ceramics- 
residual stress and properties. McHargue, C.J.; O’Hern, 
M.E.; White, C.W.; Lewis, M.B. (Oak Ridge National Lab., 
TN (USA)). 1988. Contract AC05-840R21400. 25p. NTIS, 
PC A03/MF A0Ol; 1; GPO Dep. Order Number 
DE88015555/JAW. 

From International conference on surface modification of 
metals by ion beams; Riva Del Garda, Italy (12 Sep 1988). 

The average and integrated stresses have been measured by 
the indentation technique for a series of sapphire crystals implanted 
with chromium or iron using a wide range of ion beam energy and 
fluences. The stress is compressive in nature and the average resid- 
ual stress is in the range of 1100 MPa, i.e. about the value of the 
bulk rupture strength of defect-free single crystalline sapphire. Data 
for specimens implanted with iron indicate that a saturation value in 
average stress is reached at 10'* Fe/Cme (160 keV) but a saturation 
for Cr-implantation is not apparent. The residual compressive stress 
has a marked influence on the apparent fracture toughness as meas- 
ured by the indentation technique and the fracture strength meas- 
ured in bend tests. 23 refs., 6 figs. 


54258 (DOE/ER/45115—4, pp 3, 6-23) Indentation 
fracture and its adoption to erosion. Srinivasan, S.; Scatter- 
good, R.O. 1988. NTIS, PC A05/MF A0O1. Order Number 
DE88014726/JAW. 

In Fundamental aspects of erosion and impact damage: 
Progress report, January 31, 1987 - January 31, 1988. 

Fracture measurements that combine controlled diamond in- 
dentation and four-point bend rupture modulus tests provide a con- 
venient test methodology to investigate fracture properties as a 
function of crack length. The test data must ultimately be combined 
with a fracture mechanics analysis so that R-curves can be decon- 
voluted from the test results, as has recently been demonstrated by 
research groups at IBM and NBS. Since the short-crack fracture 
properties are central to erosion and localized impact damage in ce- 
ramics, this project is aimed at developing the test apparatus and 
data analysis methods needed to evaluate the short-crack fracture 
properties. A benchtop ATS testing machine was purchased and is 
now operational. A diamond saw and automatic sample polishing 
system were also purchased to help prepare the large number of 
samples required in the test program. Controlled indentation is 
done using a specially designed and constructed, soft indentor rig 
for the test machine. A four-point bend fixture has just been con- 
structed and initial testing is about to begin. The aim is to start the 
test program using commercially available aluminas with wide 
range of grain size, glass phase (sintering additives) and porosity. 
Samples have now been obtained from Champion, Packo, East 
Coast Sales, Ellis Ceramics, Ferro Corp., Ceramatec Inc., Coors, 
GTE and (still pending), Greenleaf Corp. In addition, testing will 
be done on MgO - partially stabilized zirconias. A complete series 
of heat-treated, toughened zirconias with varying (macroscopic) 
fracture toughness values have been obtained from Nilcra Ceram- 
ics. The report describes the basic features of indentation-test meth- 
ods and gives preliminary indentation data obtained with the new 
test system. Four-point bend testing is currently underway. 19 ref- 
erences. 


54259 (DOE/ER/45115—4, pp 4-5, 61-68) Fracture me- 
chanics analysis of lateral cracks. Tu, L.S.; Scattergood, 
R.O. 1988. NTIS, PC A0OS5/MF AOl. Order Number 
DE88014726/JAW. 

In Fundamental aspects of erosion and impact damage: 
Progress report, January 31, 1987 - January 31, 1988. 

A computational fracture mechanics approach is being de- 
veloped in this project to analyze subsurface lateral crack processes 
in an isotropic elastic half space. The method is based on the used 
of dislocation distribution functions to represent the crack free-sur- 
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face conditions. By using half-space dislocations, the true image- 
stress solutions can be obtained to any desired degree of accuracy. 
A major advantage of the method, compared to other discrete dis- 
location methods for crack problems, is that it provides a closed 
form solution for stress intensity factors. The computational ap- 
proach is being used to investigate the propagation of near surface 
lateral cracks driven by residual stresses originating from an elastic- 
plastic impact zone. Prismatic dipole pairs are used to represent 
normal plastic strain (normal component of the impact loading) 
while shear dipole pairs are used to represent shear plastic strain 
(tangential component of the impact loading). The computations 
have already produced surprising results. For normal impact strain, 
it appears that the primary crack-driving forces away from the 
zone boundary are due to the mode II (shear) stress intensity factor 
rather than the mode I (tensile) stress intensity factor, as is usually 
assumed in model calculations. This could have an important bear- 
ing on crack-microstructural interaction in complex ceramics. Vari- 
ous representation of the plastic zone stress states are currently 
being examined to verify the validity of the dislocation-dipole rep- 
resentations. The computational method is also expected to be of 
value in developing fracture mechanics procedures for analyzing 
the indentation-bend test results discussed earlier. In addition, the 
method is being used to evaluate the accuracy of less rigorous, but 
computationally simpler methods involving discrete dislocation rep- 
resentations of the crack. 


54260 (DOE/ER/45115—4, pp 5, 69-80) Fabrication of 
SiC whisker-reinforced alumina composites. Smith, S.; Singh, 
J.P.; Scattergood, R.O. 1988. NTIS, PC A05/MF AOl. 
Order Number DE88014726/JAW. 

In Fundamental aspects of erosion and impact damage: 
Progress report, January 31, 1987 - January 31, 1988. 

The primary focus of this project is the fabrication of tough- 
ened, SiC fiber reinforced alumina matrix composites, containing up 
to 30 vol % fibers in a reproducible fashion, and the characteriza- 
tion of fracture properties and toughening mechanisms. High 
toughness composite materials have been successfully prepared as a 
result of these research studies. Correlations with the fabrication- 
processing history are being made. The processing methodology 
developed here can be applied to produce unique, fiber-reinforced 
high-toughness materials for further study in the current research 
program. 25 references. 


54261 (DOE/ER/45115—4, pp 85-94) Erosion of brittle 
materials. Scattergood, R.O.; Srinivasan, S. 1988. NTIS, PC 
A05/MF A01. Order Number DE88014726/JAW. 

In Fundamental aspects of erosion and impact damage: 
Progress report, January 31, 1987 - January 31, 1988. 

An overview is given of the erosion behavior for brittle ma- 
terials. The various models for erosion are summarized in the con- 
text of fracture mechanics criteria and erodent particle contact con- 
ditions. A number of issues related to erosion in brittle materials are 
then discussed, including low-angle erosion behavior, particle size 
and velocity exponents, and the role of fracture toughness. Particu- 
lar attention is given to toughened ceramics where microstructural 
size-scale effects can be important. A saturation of the erosion rates 
with increasing K/sub 1C/ in toughened PSZ is attributed to R- 
curve behavior. Similar saturation effects for erosion have been ob- 
served in other systems. Although in a different context, related 
phenomena have been observed in precision grinding of PSZ and 
alumina. The latter results again suggest that in processes where 
crack initiation and short-crack propagation are important, R-curve 
behavior and microstructural constraints are very important. Other 


issues requiring further investigation are also noted. 31 references, 
10 figures. 


54262 (DOE/ER/45187—9) Protonic and oxygen-ion 
conduction in solid oxide electrolytes: Final report, January 
1, 1985-March 31, 1988. Nowick, A.S. (Columbia Univ., 
New York (USA). Henry Krumb School of Mines). 1988. 
Contract FG02-85ER45187. 14p. NTIS, PC A03/MF AO1. 
Order Number DE88017091/JAW. 

This project has focused primarily on protons in perovskite- 
related oxides. Particular attention has been given to KTaQs cofi- 
taining acceptor (transition-metal ion) dopants, which is available as 
high quality single crystals, and for which the H* concentration 
can be monitored through IR absorption. Techniques used for this 
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study were: electrical conductivity, low-temperature dielectric re- 
laxation, isotope effect on the conductivity (by substituting deuter- 
ons for protons), IR absorption and EPR Measurements on the do- 
pants ions. We have observed several dielectric loss peaks, due to 
Ni, Co, and Mn dopants. No evidence for conduction by the 
oxygen-ion vacancy was found, but in the reduced state it is possi- 
ble to obtain electronic small-polaron hopping processes. Other 
work included the study of ceramic samples of Yb-doped SrCeOs, 
for which a low activation energy for protonic migration of 0.65 
eV was found. Finally, an approach to analyzing the pre-exponen- 
tials of conductivity was developed and applied in an extensive 
survey of different fast-ion conductors. 


54263 (INIS-BR—1258) Boron carbide synthesis by car- 
bothermic reduction of boron oxide. Castro, A.R.M. de; Pas- 
choal, J.O.A. (Coordenadoria para Projetos Especiais, Sao 
Paulo (Brazil)). (Instituto de Pesquisas Energeticas e Nu- 
cleares, Sao Paulo (Brazil)). [1988]. 15p. (In Portuguese). 
NTIS (US Sales Only), PC A03/MF AO1. Order Number 
DE88704251/JAW. 

Boron carbide (B/sub 4/C) is a ceramic material of techno- 
logical applications due to its extreme hardness and high chemical 
as well as thermal stability. Some parameters of the process for ob- 
taining B/sub 4/C by carbothermic reduction of B/sub 2/O/sub 3/ 
have been determined. The starting powders and the final products 
have been analysed by chemical, spectrographic and X-ray diffrac- 
tion methods. The results show that the B/sub 4/C obtained by the 
carbothermic reduction process is suitable for applications with a 
definite determination of the free carbon content. 


54264 (INS—676) Antiferromagnetism and superconduc- 
tivity in the presence of Ho moments in HoBa/sub 2/Cu/sub 
3/O/sub x/. Kuno, Y.; Nishida, N.; Miyatake, H. and 
others. (TRIUMF, Vancouver, British Columbia (Canada)). 
(Tokyo Univ., Tanashi (Japan). Inst. for Nuclear Study). 
Apr 1988. 12p. NTIS (US Sales Only), PC A03/MF AOl1. 
Order Number DE88754795/JAW. 

Using the zero-field »SR technique, we have observed a 
long-range magnetic ordering of copper moments in a tetragonal in- 
sulator HoBa/sub 2/Cu/sub 3/O/sub x/ with x {similar—to} 6.2. 
The magnitude of the internal field and its temperature dependence 
were found to be similar to those of YBa/sub 2/Cu/sub 3/O/sub 
6.2/. At temperatures below 3 K, freezing of the holmium magnetic 
moment was observed as in a 90 K superconductor HoBa/sub 2/ 
Cu/sub 3/O/sub 6.9/. These results imply independence of the anti- 
ferromagnetism of the copper ions from the presence of magnetic 
rare-earth Ho/sup 3+/ ions, suggesting that the interaction be- 
tween the holmium atoms and the electrons in two-dimensional Cu 
- O planes is very weak. 


54265 (LA-UR—88-2536) Synthesis and characterization 
of VLS-derived silicon carbide whiskers. Shalek, P.D.; Phil- 
lips, D.S.; Christianson, D.E.; Katz, J.D.; Parkinson, W.J.; 
Petrovic, J.J. (Los Alamos National Lab., NM (USA)). 
1988. Contract W-7405-ENG-36. lip. (CONF-8806103—2). 
NTIS, PC A03/MF AOl. Order Number DE88016226/ 
JAW. 

From International conference on whisker- and fiber-tough- 
ened ceramics; Oak Ridge, TN, USA (7 Jun 1988). 

Silicon carbide (SiC) whiskers have great potential, some al- 
ready realized, in reinforcing ceramic matrix composites to give sig- 
nificant improvements in toughness and strength. Los Alamos has 
been developing the vapor-liquid-solid (VLS) process to grow 
single crystal B-SiC fibers having relatively few defects and diame- 
ters of from 3 to 5 ym and lengths up to 100 mm. These whiskers 
have superb mechanical properties-strengths up to 16 GPa (2.3 Msi) 
and elastic modulus of 580 GPa (84 Msi) - and should have excel- 
lent stability at high temperatures. Two basic synthesis routes were 
investigated: 1) in situ SiO generation and 2) external gaseous Si 
source. Process 1) had a much more extensive prior developmental 
history and has been developed at Los Alamos to the point where 
significant and reproducible yields of prime whiskers can be ob- 
tained and scaleup could be considered. What we have learned 
about this process and its product will be the subject of this paper. 
14 refs., 17 figs., 31 tabs. 
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54266. ##(PB—88-222195/XAB) Do oxygen vacancies trap 
positrons in the superconducting cuprates: YBacCu;O; and 
YBa2CusO*, Szotek, Z.; Temmerman, W.M.; Gyorffy, B.L.; 
Stocks, G.M. (Daresbury Lab. (UK)). Apr 1988. 13p. (DL/ 
SCI/P—580T). NTIS, PC E03/MF E03. 

The authors have calculated the band structure for positrons 
in the high-temperature superconductors YBazCusO;, and 
YBazCusO* using the LMTO-ASA method. On the basis of the re- 
sults the authors argue that it is very unlikely that oxygen vacan- 
cies will trap positrons in these compounds. 


54267 (PB—88-222294/XAB) Density functional theory 
total energies and equilibrium volumes of La,CuQ, and La/ 
sub 1,5/Sr/sub 0.5/CuQ,. Stocks, G.M.; Temmerman, 
W.M.; Szotek, Z.; Sterne, P.A. (Daresbury Lab. (UK)). Apr 
1988. 14p. (DL/SCI/P—581T). NTIS, PC E03/MF E03. 
The authors calculated the total energy and equilibrium vol- 
umes of LasCuO, and La(1.5)Sr(0.5)CuO, using the local density 
approximation to density functional theory. The calculations were 
performed using the ASA-LMTO method under the constraint of a 
fixed c/a ratio. The calculated equilibrium volumes are in good 
agreement with experiment indicating that DFT provides a useful 
starting point for a discussion of the energetics of this class of su- 
perconductors. In the Sr compound the authors find local charge 
redistributions that result in holes in the p-band of the out of plane 
oxygen atoms. These local charge rearrangements invalidate the use 
of the rigid band and virtual crystal models for describing alloying. 


54268 (PB—88-222302/XAB) Ground-state properties 
and electronic structure of high T/sub c/ superconductors. 
Stocks, G.M.; Temmerman, W.M.; Szotek, Z.; Guo, G.Y.; 
Durham, P.J. (Daresbury Lab. (UK)). Mar 1988. 7p. (DL/ 
SCI/P—575T). NTIS, PC E03/MF E03. 

The authors report the results of calculations of the ground- 
state properties (equilibrium volume, bulk modulus, and antiferro- 
magnetism) and the electronic structure of a number of high-T(c) 
superconductors and related materials. The calculations are based 
on the local density approximation (LDA) and were performed 
using the ASA-LMTO method. The LDA method is shown to be 
inadequate for Mott insulators. 


54269 (SAND—88-1132C) Investigations into the plasma 
spray process. Dykhuizen, R.C.; Smith, M.F. (Sandia Na- 
tional Labs., Albuquerque, NM (USA)). 1988. Contract 
AC04-76DP00789. lip. (CONF-881026—1). NTIS, PC 
oe A01; 1; GPO Dep. Order Number DE88014524/ 

From National thermal spray conference; Cincinnati, OH, 
USA (24 Oct 1988). 

We have previously described a simple analytical model that 
was developed to examine momentum and thermal transfer from 
the plasma jet to the spray particles in low-pressure plasma spray 
deposition. This model correctly predicted a previously unreported 
maximum in spray particle acceleration at intermediate chamber 
pressure and, for conditions appropriate to the simplifying assump- 
tions, the calculated results were in good agreement with experi- 
mentally measured spray particle size and mass density on particle 
velocity. The model has also been used to explore the thermal ef- 
fects of variations in selected process parameters. The analytical 
and experimental results for particle velocity are again in good 
agreement, with substantially lower acceleration rates and lower 
peak velocities for larger, more massive particles. The results of the 
thermal calculations indicate that particle melting is influenced by 
many mechanisms. The net effect is that better particle melting is 
obtained at higher chamber pressure levels. Detailed thermal data 
are not yet available to enable verification of the thermal model; 
however, the predictions of the thermal model appear to be in qual- 
itative agreement with empirically developed spray conditions for 
good particle melting. The model indicates that difficulties in melt- 
ing refractory materials at very low chamber pressures are related 
to decreased plasma temperatures and plasma densities at low 
chamber pressures. 


: 36 MATERIALS 
3602 Ceramics, Cermets, And Refractories 


54270 Upper critical fields of YBacCu;O/sub 7-//sub 5/ 
with 60 and 90 K superconductivity and the weak link effect 
in the system. Shi, D. (Materials Science Division, Argonne 
National Laboratory, Argonne, Illinois 60439). Journal of 
Applied Physics; 64: No. 9, 4624-4626(1 Nov 1988). 

Upper critical fields B/sub c/2(0) have been measured in dc 
fields up to 12 T for YBazCusO/sub 7-//sub 5/ samples with 60 
and 90 K superconductivity. The data yield (dB/sub c/2/dT)/sub 
T//sub //sub = //sub T//sub >//sub c//sub =/ = 1.49 T/K for 
the 90 K sample and 0.35 T/K for the 60 K sample. The estimated 
B/sub c/2(0) values are 98 and 15 T for the 90 and 60 K samples, 
respectively. The weak link effect is associated with the low T/sub 
c/ phase regions in the sample which are caused by shear transfor- 
mation in the system. 


54271 Dielectric measurements of selected ceramic mate- 
rials at 245 GHz. Dutta, J.M.; Jones, C.R. (Department of 
Physics, North Carolina Central University, Durham, North 
Carolina 27707). Journal of Applied Physics; 64: No. 9, 4674- 
4677(1 Nov 1988). 

A double-beam interferometer which incorporates quasiopti- 
cal components developed in this laboratory has been used to meas- 
ure near millimeter-wave dielectric properties of a variety of ce- 
ramic materials. We report here the results obtained on samples of 
various standard and advanced ceramics including alumina, silicon 
nitride, beryllia, and boron nitride. Results are compared with the 
data obtained by other researchers on similar samples. 


54272 Electrostrictions in high-power soliton generator. 
Ikezi, H.; Lin-Liu, Y.R.; Ohkawa, T.; deGrassie, J.S. (Gen- 
eral Atomics, San Diego, California 92138). Journal of Ap- 
plied Physics; 64: No. 9, 4717-4719(1 Nov 1988). 

Electrostriction effects are considered in a high power di- 
electric loaded transmission line designed to generate solitons. The 
Cerenkov emission of elastic waves from the metal-dielectric inter- 
face produces the largest strain among the strain producing mecha- 
nisms. The expression for strain as a function of electric field 
strength is found. The signal loss due to the emission of elastic 
waves is shown to be insignificant. 


54273 Structural studies of amorphous titanium diboride 
thin films by extended x-ray-absorption fine-structure and ex- 
tended electron-energy-loss fine-structure techniques. Ka- 
loyeros, A.E.; Hoffman, M.P.; Williams, W.S.; Greene, 
A.E.; McMillan, J.A. (Physics Department, State University 
of New York at Albany, Albany, New York 12222). Physi- 
cal Review [Section] B: Condensed Matter; 38: No. 11, 7333- 
7344(15 Oct 1988). 

The local atomic structure of amorphous titanium diboride 
thin films, prepared by electron-beam vaporization (EBV) of the 
crystalline compound onto liquid-nitrogen-cooled substrates, was 
studied using extended x-ray-absorption fine-structure (EXAFS) 
and extended energy-loss fine-structure (EXELFS) techniques. 
From a comparison of the extended fine-structure spectra of the 
amorphous films with corresponding spectra of crystalline titanium 
diboride, accurate information was derived on the nature of the 
local structure, or short-range order, and on the coordination num- 
bers, interatomic distances, and nanostructural atomic disorder in 
amorphous TiB2. A relaxation of the interatomic spacing and a re- 
duction of coordination number for the nearest-neighbor atoms was 
inferred for the amorphous state. Local prismatic coordination with 
random 90° rotations about prismatic planes is proposed as a likely 
atomic structure consistent with the data for the amorphous form. 
Finally, EXAFS and EXELFS were employed to examine in detail 
the structural changes induced in amorphous TiB2 by variations in 
the EBV deposition parameters, and to determine a set of optimized 
parameters for the EBV deposition of a TiB: stable amorphous 
phase. 
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54274 High-pressure x-ray diffraction study of CeO, to 
70 GPa and pressure-induced phase transformation from the 
fluorite structure. Duclos, S.J.; Vohra, Y.K.; Ruoff, A.L.; 
Jayaraman, A.; Espinosa, G. P. (Department of Materials 
Science and Engineering, Cornell University, Ithaca, New 
York 14853). Physical Review [Section] B: Condensed Matter; 
38: No. 11, 7755-7758(15 Oct 1988). 

The crystal structure of CeO. has been investigated to 70 
GPa using energy dispersive x-ray diffraction in a diamond-anvil 
cell. At 31.5 +- 1.0 GPa the fluorite phase transforms, on loading, 
to an orthorhombic a-PbCl-like structure of space group Pnam, 
with a 7.5% +- 0.7% increase in density. The cubic fluorite phase 
has a bulk modulus Bp = 230 +- 10 GPa with an assumed pressure 
derivative of Bo/sup ‘/ = 4.00. The a-PbClh-type structure seems 
to be the stable high-pressure phase in the case of the group-IVB, 
lanthanide, and actinide fluorite-type dioxides, independent of 
metal-ion size, at reduced volumes less than 0.89 +- 0.01. 


54275 Brillouin scattering from amorphous materials at 
high pressures. Grimsditch, M.; Bhadra, R.; Meng, Y. (Ma- 
terials Science Division, Argonne National "Laboratory, Ar- 
gonne, Illinois 60439-4843). Physical Review [Section] B: Con- 
densed Matter; 38: No. 11, 7836-7838(15 Oct 1988). 

Recent Brillouin experiments on a-SiO. have shown that it 
undergoes an amorphous- to amorphous-phase transition as a func- 
tion of pressure. Here we report Brillouin scattering results from a- 
GeOz, a-AseSs, a-B2Os, and a polymeric glass. Irreversible effects 
under pressure are found for a~GeOz and a-B2Os3 which we also in- 
terpret as due to phase transitions. The polymeric glass and a-As2Ss 
show no evidence of unusual behavior. 


54276 Lattice vibrational studies of superconducting 
YBa2Cu;O; by polarized extended x-ray-absorption fine-struc- 
ture measurements. Yang, C.Y.; Heald, S.M.; Tranquada, 
J.M.; Moodenbaugh, A.R.; Xu, Y. (Department of Applied 
Science, Brookhaven National Laboratory, Upton, New 
York 11973-5000). Physical Review [Section] B: Condensed 
Matter; 38: No. 10, 6568-6574(1 Oct 1988). 

We report polarization-dependent extended x-ray-absorption 
fine-structure (EXAFS) measurements of the superconducting 
YBazCusO;7. Measurements made at the Cu and Y K edges with the 
x-ray polarization vector oriented perpendicular and parallel to the 
c axis have enabled us to probe scattering atoms in the horizontal 
layer plane as well as in the vertical layer plane. Three different 
Cu-O vibrational modes which are associated with the Cu(1)-O pair 
and the Cu(2)-O pair along the c axis and the planar Cu-O pair are 
distinguished. The lowest vibrational frequency of the Cu(2)-O pair 
along the c axis indicates that its bond strength is much weaker 
than those of other Cu-O pairs. No anomalies are observed in the 
temperature dependence of the mean-square relative displacements 
o*(T) for Cu-O and Y-X (X = O, Cu, Ba, and Y) pairs. There ap- 
pears to be no significant softening of any phonons which modulate 
Cu-O bond lengths due to coupling with electrons, thus casting 
some doubt on the importance of phonons for superconductivity in 
YBazCusO;. The relation between EXAFS results and other vibra- 
tional investigations is presented. The discrepancy between current 
data and other EXAFS reports is also discussed. Furthermore, a 
careful examination of orientation-dependent Y spectra has ruled 
out the possibility of extensive Cu and Y antisite disorder. 


54277 Neutron-powder-diffraction study of nuclear and 
magnetic structure in YBaoCu/sub 3-//sub x/Co/sub x/O/ 
sub 7+//sub y/ with x = 0.84 and y = 0.32. Zolliker, P.; 
Cox, D.E.; Tranquada, J.M.; Shirane, G. (Brookhaven Na- 
tional Laboratory, Upton, New York 11973- -5000). Physical 
Review [Section] B: Condensed Matter; 38: No. 10, 6575- 
6582(1 Oct 1988). 

Neutron powder diffraction has been used to study the crys- 
tal structure and magnetic ordering of YBazCu/sub 3-//sub x/Co/ 
sub x/O/sub 7+//sub y/ with x = 0.84 and y = 0.32. Rietveld 
refinement of the crystal structure was carried out at 295 K (space 
group P4/mmm,a = 3.888 A,c = 11.636 A) and showed in particu- 
lar that Co substitutes in the Cu(1) position of YBazCusO/sub 7-// 
sub y/. Long-range, three-dimensional antiferromagnetism was ob- 
served up to a Neel temperature of about 405 K. All five detected 
magnetic peaks could be indexed on a wave vector ((1/2 1) / 2( 1/ 
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2) with h,k,l all odd, indicating a body-centered tetragonal magnet- 
ic unit cell with a/sub mag/ = a V2, c/sub mag/ = 2c. At 9 K 
the proposed magnetic structure has moments parallel to c antifer- 
romagnetic ordering within both Cu and Co layers. Adjacent mo- 
ments in neighboring Cu layers are antiparallel whereas the small 
moments found in the Co layers are parallel to their adjacent mo- 
ments in the neighboring Cu layers. The ordered moment was 
0.87/sub B/ for the Cu layers and 0.16y,/sub B/ in the Co layers, 
respectively. With increased temperature the ordered moments in 
the Co layers decrease faster than those in the Cu layer. At room 
temperature the ordered moment was [0.65(7)]u/sub B/ for the Cu 
layers with no detectable ordered moment in the Co layers. 


54278 Observation of triplet hole pairs and glassy spin 
waves in La/sub 2-//sub x//sub -//sub z/Sr/sub x/CuO/sub 
4-//sub y/ by electron spin resonance. Thomann, H.; 
Klemm, R.A.; Johnston, DC: Tindall, P.J.; Jin, H.; Go- 
shorn, D.P. ‘(Corporate Research Science Laboratories, 
Exxon Research and Engineering Company, Annandale, 
New Jersey 08801). Physical Review [Section] B: Condensed 
Matter; 38: No. 10, 6552-6560(1 Oct 1988). 

We have systematically studied La/sub 2-//sub x//sub -// 
sub z/Sr/sub x/CuO/sub 4-//sub y/ by ESR. For hole concentra- 
tion h = 1+3z+x-2y>1, the ground state most probably contains 
triplet hole pairs. For y>0, excitations of the anisotropic quantum 
spin fluid (AQSF) with rather long-range dynamic order) are ob- 
served for 180 K<T<470 K. The AQSF freezes into an anisotrop- 
ic quantum spin glass at T/sub SG/=100 K (where phonon anoma- 
lies also occur), implying spin-phonon and competing spin-spin 
interactions are important. Below T/sub SG/, two spin-wave-like 
resonances are observed, suggesting local symmetry breaking of the 
third spin degree of freedom. 


54279 Antiferromangetic spin correlations in insulating, 
metallic, and superconducting La/sub 2-//sub x/Sr/sub x/ 
CuQ,. Birgeneau, R.J.; Gabbe, D.R.; Jenssen, H.P.; Kastner, 
M.A.; Picone, P.J.; Thurston, TR: ’Shirane, G; Endoh, Ts 
Sato, M.; Yamada, K.; and others. (Center for Materials Sci- 
ence and Engineering, Massachusetts Institute of Technolo- 
gy, Cambridge, Massachusetts 02139). Physical. Review [Sec- 
tion] B: Condensed Matter; 38: No. 10, 6614-6623(1 Oct 
1988). 

We have carried out elastic, quasielastic ({ dE), and inelastic 
neutron-scattering studies of the antiferromagnetic spin correlations 
in La/sub 2-//sub x/Sr/sub x/CuQ, with x varying between 0.02 
and 0.18. The crystals, which were grown in three different labora- 
tories, exhibit behavior that varies smoothly with x. In all cases, an- 
tiferromagnetic correlations with a scattering amplitude corre- 
sponding to a fully occupied Cu/sup 2+/ square lattice are ob- 
served. However, the Neel state is destroyed by the doping and 
spin-spin correlation lenght & is quite short, varying from ~35 to 
~8 A as x varies between 0.02 and 0.18; the local order is, howev- 
er, the same as in pure LagCuQ,. The fluctuations are dynamic in 
character as in LazCuO, above the Neel temperature T/sub N/. To 
a first approximation, = 3.8/ Vx A, the average separation be- 
tween the holes introduced by the Sr/sup 2+/ doping. The x = 
0.08 sample exhibits superconductivity with T/sub c/ = 10 K and 
with a Meissner fraction exceeding 15% at 5 K; no important dif- 
ferences in the magnetic scattering are observed in the normal and 
superconducting states. In an appendix we present additional data 
on the spin dynamics in pure La,CuO, at T = 300 K in a sample 
with T/sub N/ = 235 K. 





54280 Structure refinements of superconducting 
TkBa,CaCwO, and ThBazCusOi0 from neutron diffraction 
data. Cox, D.E.; Torardi, C.C.; Subramanian, M.A.; Gopa- 
lakrishnan, J.; Sleight, A.W. (Physics Department, Brookha- 
ven National Laboratory, Upton, New York 11973). Physi- 
cal Review [Section] B: Condensed Matter; 38: No. 10, 6624- 
6630(1 Oct 1988). 

The structures of ThBasCaCuxOs and TlhBa2Ca2zCusO;0 
were refined from neutron-powder-diffraction data. The data for 
ThBazCaCuz2Os were taken at 298 K, and the data for 
TlBazCazCusOi0 were obtained at both 150 and 13 K. The results 
are essentially in agreement with the structural refinements based 
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on single-crystal x-ray-diffraction data and confirm the positional 
disorder of the oxygen atoms in the Tl1-O planes. The low-tempera- 
ture refinements for Tl,BazCazCusO.0 indicate that the symmetry 
remains tetragonal down to 13 K and that there is no significant 
structural change or discontinuity in the cell parameters through 
the superconducting critical temperature near 125 K. 


54281 Neutron-scattering study of the transition from an- 
tiferromagnetic to weak ferromagnetic order in La,CuQ,. 
Kastner, M.A.; Birgeneau, R.J.; Thurston, T.R.; Picone, 
P.J.; Jenssen, H.P.; Gabbe, D.R.; Sato, M.; Fukuda, K.; Sha- 
moto, S.; Endoh, Y.; and others. (Department of Physics 
and Center for Materials Science and Engineering, Massa- 
chusetts Institute of Technology, Cambridge, Massachusetts 
02139). Physical Review [Section] B: Condensed Matter; 38: 
No. 10, 6636-6640(1 Oct 1988). 

Neutron-scattering studies provide direct evidence for a 
field-driven magnetic transition which originates from the canting 
of spins out of the CuO: planes: At the transition between antiferro- 
and ferromagnetic ordering of the canted component of the spins in 
the layers, the (100) Bragg peak vanishes while the (201) peak ap- 
pears. Detailed measurements and analysis suggest that the phase 
transition can be described by the mean-field theory of Thio et al. 
only close to the Neel temperature. 


54282 Field-induced transitions in Y2Cu2O;. Cheong, S.; 
Thompson, J.D.; Fisk, Z.; Kubat-Martin, K.A.; Garcia, E. 
(Los Alamos National Laboratory, Los Alamos, New 
Mexico 87545). Physical Review [Section] B: Condensed 
Matter; 38: No. 10, 7013-7015(1 Oct 1988). 

Magnetic susceptibility and isothermal magnetization meas- 
urements on single crystals of Y2Cu2O; show evidence for two 
field-induced phase transitions that develop out of an antiferromag- 
netic ground state. 


54283 Polytypoid structure of Pb-modified Bi-Ca-Sr-Cu- 
O superconductor. Ramesh, R.; Thomas, G.; Green, S.; 
Jiang, C.; Mei, Y.; Rudee, M.L.; Luo, H.L. (Materials and 
Chemical Sciences Division, Lawrence Berkeley Laborato- 
ry, University of California, Berkeley, California 94720). 
Physical Review [Section] B: Condensed Matter; 38: No. 10, 
7070-7073(1 Oct 1988). 

Pb addition has been found to improve the superconducting 
properties of a Bi-Ca-Sr-Cu-O superconductor. We report zero re- 
sistance at 104 K in a Bi/sub 1.4/Pb/sub 0.6/CaSr2CusO/sub y/ 
alloy with no steps in the resistivity. Pb replaces Bi in the unit cell, 
as determined by x-ray microanalysis. The superconducting phase 
has the same structure as the alloy without lead, with the c parame- 
ter uniformly 38.2 A. The Cu + Ca content of these regions has 
also been found to be higher than in the undoped sample, indicating 
that the periodicity is determined by the composition leading to po- 
lytypoids. Such polytypoid structures appear to correlate well with 
the critical temperatures. 


54284 Structure and single-phase regime of boron car- 
bides. Emin, D. (Sandia National Laboratories, Albuquer- 
que, New Mexico 87185). Physical Review [Section] B: Con- 
densed Matter; 38: No. 9, 6041-6055(15 Sep 1988). 

The boron carbides are composed of twelve-atom icosahe- 
dral clusters which are linked by direct covalent bonds and through 
three-atom intericosahedral chains. The boron carbides are known 
to exist as a single phase with carbon concentrations from about 8 
to about 20 at. %. This range of carbon concentrations is made pos- 
sible by the substitution of boron and carbon atoms for one another 
within both the icosahedra and intericosahedral chains. The most 
widely accepted structural model for BsC (the boron carbide with 
nominally 20% carbon) has B/sub 11/C icosahedra with C-B-C in- 
tericosahedral chains. Here, the free energy of the boron carbides is 
studied as a function of carbon concentration by considering the ef- 
fects of replacing carbon atoms within ByC with boron atoms. It is 
concluded that entropic and energetic considerations both favor the 
replacement of carbon atoms with boron atoms within the interico- 
sahedral chains, C-B-C-—+C-B-B. Once the carbon concentration is 
so low that the vast majority of the chains are C-B-B chains, near 
B/sub 13/C2, subsequent substitutions of carbon atoms with boron 
atoms occur within the icosahedra, B/sub 11/C—B/sub 12/. 
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Maxima of the free energy occur at the most ordered compositions: 
B,C,B/sub 13/C2:,B/sub 14/C. This structural model, determined 
by studying the free energy, agrees with that previously suggested 
by analysis of electronic and thermal transport data. These consid- 
erations also provide an explanation for the wide single-phase 
regime found for boron carbides. 


% 


54285 Ab initio study of graphite —- diamondlike transi- 
tions in BN. Wentzcovitch, R.M.; Fahy, S.; Cohen, M.L.; 
Louie, S.G. (Department of Physics, University of Califor- 
nia, and Materials and Chemical Sciences Division, Law- 
rence Berkeley Laboratory, Berkeley, California 94720). 
Physical Review [Section] B: Condensed Matter; 38: No. 9, 
6191-6195(15 Sep 1988). 

We have investigated the variation of the structural energy 
along two transition paths from the layered to the highly con- 
densed phases of BN using the first-principles total-energy pseudo- 
potential method. Along the structural paths considered, the sym- 
metries of the initial layered phases have been maintained, leading 
from the rhombohedral and hexagonal graphitic phases, which 
differ in their stacking sequences, into the zinc-blende and wurtzite 
phases, respectively. Constraining the interlayer distances, the total 
energies were minimized by allowing the hexagonal rings to stretch 
and buckle into chair conformation. The paths obtained in this way 
have activation energy barriers approximately 40% smaller than 
those in graphite—diamond transitions of C, and approximately 
equal to 0.38 eV/pair for both processes considered when the zero- 
point motion energy contribution is neglected. The charge densities 
indicate that strong bonding between the hexagonal layers occurs 
only in the final stage of the transitions, after the barriers have been 
crossed, and the structures collapse into the tetrahedrally coordinat- 
ed phases. From the point of view of electronic structure, at all 
stages along the transitions, BN displays gaps (calculated within the 
local-density approximation) larger than 3.5 eV, a minimum which 
is reached when the activation energy barrier is near a maximum. 


54286 Bulk band dispersion in TiO; and V203. Smith, 
K.E.; Henrich, V.E. (Applied Physics, Yale University, 15 
Prospect Street, New Haven, Connecticut 06520). Physical 
Review [Section] B: Condensed Matter; 38: No. 9, 5965- 
5975(15 Sep 1988). 

We report here a comprehensive study of the bulk electronic 
structure of single-crystal TixO; and V2O;3 using both angle-inte- 
grated and angle-resolved photoemission and synchrotron radiation. 
The electronic structure of these materials is of particular interest 
because of the metal-insulator transitions which they undergo. 
Slight (<0.4 eV) dispersion of the cation 3d bands is observed in 
both materials, supporting a band model for their electronic struc- 
ture. Large discrepancies are observed between the measured band 
dispersion and published calculations for both materials. The O 2p 
emission is too broad to permit extraction of unambiguous band dis- 
persions. Resonant photoemission is observed from cation 3d states 
in both TixO; and V2Os as the photon energy is swept through the 
cation 3p—>3d optical-absorption edge. A valence-band satellite is 
resolved in the angle-integrated photoemission spectra from V2Os; 
resolving this feature shows that the actual width of the O 2p band 
in V2Os3 is almost 2.5 eV narrower than previous studies indicated. 


54287 Occupied quasiparticle bandwidth of potassium. 
Surh, M.P.; Northrup, J.E.; Louie, S.G. (Department of 
Physics, University of California, and Materials and Chemi- 
cal Sciences Division, Lawrence Berkeley Laboratory, 
Berkeley, California 94720). Physical Review [Section] B: 
Condensed Matter; 38: No. 9, 5976-5980(15 Sep 1988). 

The quasiparticle energies and occupied bandwidth of potas- 
sium are calculated with a first-principles self-energy approach. The 
valence-electron self-energy operator is obtained in the GW ap- 
proximation, evaluating the self-energy to first order in the 
screened Coulomb interaction W and the single-particle Green 
function G. Vertex corrections are not included in this approach. 
We treat the electron-ion interaction with the ab initio pseudopo- 
tential scheme. The static dielectric screening matrix which in- 
cludes the effects of exchange and correlation is obtained as a 
ground-state quantity from a local-density (LDA) calculation, and 
is extended to finite frequencies by a generalized plasmon-pole 
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model. The electron Green function is obtained in the quasiparticle 
approximation by use of the self-consistent quasiparticle energies. 
We find that the calculated occupied bandwidth is reduced from a 
LDA Kohn-Sham value of 2.27 eV to 1.58 +- 0.1 eV. This result is 
consistent with existing soft-x-ray emission data. It is also in agree- 
ment with a recent photoemission experiment. 


54288 Distribution of tunneling-level barrier heights in 
(KBr)/sub 1-//sub x/(KCN)/sub x/: Comparison of dielectric 
response and specific heat. Ernst, R.M.; Wu, L.; Nagel, S.R.; 
Susman, S. (James Franck Institute and Department of 
Physics, The University of Chicago, Chicago, Illinois 
60637). Physical Review [Section] B: Condensed Matter; 38: 
No. 9, 6246-6256(15 Sep 1988). 

We have measured the frequency-dependent dielectric re- 
sponse of the glassy crystal (KBr)/sub 1-//sub x/(KCN)/sub x/ for 
x = 0.25, 0.5, 0.7, and 1.0. From the data on the pure crystal, 
KCN, we cal- culate the asymmetry energy of the two-level states 
which form the tunneling centers in the glassy compositions. Using 
the dielectric data we calculate the low-temperature specific heat 
and compare with experimental data. We find this calculated specif- 
ic heat to have the same magnitude, composition dependence, and 
time dependence as seen in those experiments. This gives strong 
support to a microscopic theory of the glassy dynamics of this 
system. We also find the data to be consistent with a mean-field 
theory of the quadrupolar ordering transition in (KBr)/sub 1-//sub 
x/(KCN)/sub x/. We relate the number of low-temperature tunnel- 
ing levels to the quadrupolar transition temperature. The relevance 
of this microscopic model for understanding the glassy behavior in 
real structural glasses is discussed. 


54289 Electronic structure of CuQ,. sheets and spin- 
driven high-T/sub c/ superconductivity. Stechel, E.B.; Jenni- 
son, D.R. (Solid State Theory Division 1151, Sandia Na- 
tional Laboratories, oe New Mexico 87185). 
Physical Review [Section] B: Condensed Matter; 38: No. 7, 
4632-4659(1 Sep 1988). 

Energy parameters for a CuQz sheet, taken to be prototypic 
of the high-temperature superconductors, are derived from semiem- 
pirical and ab initio sources. Intra-atomic Coulomb interactions (U/ 
sub i/) are large, but interatomic Coulomb terms and direct oxygen- 
oxygen transfer integrals are also very important. These energies 
dictate a two-band extended Hubbard Hamiltonian which cannot 
obviously be simplified. With Cu(d/sup 10/)O(p*) as the vacuum 
state, interatomic Coulomb interactions create a potential well re- 
sulting in hole localization when there is one hole per CuO. unit 
cell, so that the Cu(d°) valence is dominant. A spin-(1/2 Heisen- 
berg system thus exists independent of the presence of carriers due 
to the poor screening in these materials. We compute the Cu-Cu 
superexchange energy J from the other parameters and find good 
agreement with empirically derived values, provided the inclusion 
direct Cu-O exchange. Because of the relatively large value of J, 
we assume local antiferromagnetic (AF) order. Itinerent carriers 
exist on the oxygen sublattice because of the large Cu U/sub d/. 


54290 Valence bands, oxygen in planes and chains, and 
surface changes for single crystals of M2CuQ, and 
MBa.Cu;O/sub x/ (M = Pr,Nd,Eu,Gd). Weaver, J.H.; 
Meyer H.M. III; Wagener, T.J.; Hill, D.M.; Gao, Y.; Peter- 
son, D.; Fisk, Z.; Arko, A.J. (Department of Chemical En- 
gineering and Materials Science, University of Minnesota, 
Minneapolis, Minnesota 55455). Physical Review [Section] B: 
Condensed Matter; 38: No. 7, 4668-4676(1 Sep 1988). 

X-ray photoemission results for single crystals of MeCuO, 
(M = Pr,Eu,Gd), MBazCusO/sub x/ (M = Nd,Gd), and CuO are 
sintered La/sub 1.85/Sr/sub 0.15/CuO, and YBagCusO/sub 6.9/ 
show valence-band spectra within 10 eV of the Fermi energy that 
are remarkably similar in appearance, with contributions that reflect 
Cu-O hybrid states and the rare-earth 4f states. For Pr2CuOQ, and 
NdBazCusO/sub x/, there are two distinct 4f features due to ligand 
screening in the photoemission final state. The rare-earth 5p core- 
level emission overlaps the O 2s emission and reveals complex Sp-4f 
multiplet interactions. All O 1s spectra show a dominant peak at 
{similar—to}528 eV that can be resolved into features separated by 
{similar—to}0.7 eV. These reflect inequivalent oxygen bonding 
configurations in the lattice and are associated with the planes and 
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chains for the 1:2:3 compounds and.the planes and off-planes for 
the 2:1:4 compounds. The lower-binding-energy feature is associat- 
ed with the Cu-O chains of the 1:2:3 compounds and the Cu-O 
planes of the 2:1:4 compounds. In addition to the O 1s main line for 
the Cu-O planes there is also a weak satellite. Time dependent stud- 
ies of the Cu 2p and O 1s emission indicate surface modification, 
dependent upon the quality of the cleave. The effects of surface 
changes and the presence of imperfections are discussed in the con- 
text of surface studies and surface superconductivity. 


54291 (RFP-Trans—482) Process for the production of 
porous glass. Katoh, Eiji; Yamada, Kunihara. (Rockwell 
International Corp., Golden, CO (USA). Energy Systems 
Group). Sep 1988. Contract AC04-76DP03533. Translation 
of Japanese Kokai Patent Sho 62-230628 (1987). Sp. NTIS, 
PC A02/MF AO1. Order Number DE88017232/JAW. 

According to this invention, completely hydrolyzed sol and 
partly hydrolyzed sol are mixed, and the sol mixture is shaken vig- 
orously. Silica fine powder is added and gelling, drying and calcin- 
ing treatments are applied. As a result, porous glass is obtained 
having pores with a size of a few tens of Angstroms and a thickness 
of up to a few cm. In addition, in comparison with the prior art for 
the production of porous glass, this invention has the advantage 
that the product yield is significantly improved. 


54292 Process for producing ceramic nitrides and carbon- 
itrides and their precursors. Brown, G.M.; Maya, L. (to 
Dept. of Energy, Washington, DC). US Patent 4,758,539. 19 
Jul 1988. Filed date 25 Feb 1987. vp. Patent and Trademark 
Office, Box 9, Washington, DC 20232. 

A process for preparing a ceramic precursor is described 
comprising the steps: (A) reacting a transition metal alkylamide 
with ammonia to produce a precipitate; (B) isolating the precipitate. 


54293 Superconducting properties and structural charac- 
terization of high T/sub c/ oxides. Moodenbaugh, A.R.; 
Cox, D.E., Hurst, J.J.; Asano, T.; Sabatini, R.L.; Suenaga, 
M. (Brookhaven National Lab., Upton, NY (USA)). pp 603- 
606 of Advances in cryogenic engineering materials. 
Volume 34. Clark, A.F.; Reed, R.P. (eds.). New York, NY; 
Plenum Press (1988). (CONF-8706300—). F 

From 7. international cryogenic materials conference; St. 
Charles, IL, USA (14 Jun 1987). 

Techniques are evaluated which were used at BNL to pre- 
pare samples and to characterize the properties and structures of 
oxide superconductors as candidate magnet materials for the Syn- 
chrotron Light Source, the High Flux Beam Reactor, and the Al- 
ternating Gradient Synchrotron. La/sub 2-x/Sr/sub x/CuO, and 
YBazCusO; are specifically addressed. Neither resistive supercon- 
ducting transition measurements nor x-ray diffraction of the lantha- 
num oxide could indicate the quantity of superconducting material 
in a sample. A mutual inductance measurement appeared to be the 
simplest reliable technique for routine superconductivity evaluation. 
X-ray diffraction was used to determine relationships among super- 
conducting properties, structure, composition, and preparative tech- 
niques. The quality of the yttrium oxide samples depended on deli- 
cate adjustments to the preparation method. 





Magnetization studies of high T/sub c/ 
YBa,Cus0;. Ghosh, A.K.; Suenaga, M.; Asano, T.; Moo- 
denbaugh, A.R.; Sabatini, RL. (Brookhaven National Lab., 
Upton, NY (USA)). pp 607-612 of Advances in cryogenic 
engineering materials. Volume 34. Clark, A.F.; Reed, R.P. 
(eds.). New York, NY; Plenum Press (1988). (CONF- 
8706300—). 

From 7. international cryogenic materials conference; St. 
Charles, IL, USA (14 Jun 1987). 

Several superconducting YBasCusO; specimens were made 
by sintering appropriate amounts of BaCOs, Y2O3, and CuO pow- 
ders. Their superconducting properties were characterized by meas- 
uring resistive and inductive critical temperatures and magnetiza- 
tion at 4.3 K and indicated that they behave as granular supercon- 
ductors. Critical current densities estimated from magnetization 
data indicate that the densities in these materials exceed 10° A/cm? 
al TF: 
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54295 Influence of ion-irradiation induced disorder and 
post-annealing on thin film superconductive compounds MoN, 
VN, and TiN. Christen, D. KK. Ellis, J.T.; Sekula, S.T.; 
Thompson, J.R.; Lewis, J.D.; Anderson, W. R; Penn ycook, 
S.J. (Oak Ridge National Lab., TN (USA)). pp 805-812 of 
Advances in cryogenic engineering materials. Volume 34. 
Clark, A.F.; Reed, R.P. (eds.). New York, NY; Plenum 
Press (1988). (CONF-8706300—). Contract ACO05- 
840R21400. 

From 7. international cryogenic materials conference; St. 
Charles, IL, USA (14 Jun 1987). 

Films of ordered MoN, VN, and TiN were synthesized by 
high temperature gas reaction of the pure metal films in a nitrogen 
atmosphere. Lattice disorder was introduced by irradiation with 45 
keV and 340 keV nitrogen ions which resulted in nearly uniform 
damage profiles over the film thickness. Both the residual resistivity 
and the critical temperature were exponentially saturating functions 
of the ion fluence with decay constants and saturation values that 
correlated with the relative stabilities of the three materials. Isoch- 
ronal annealing in a nitrogen-rich environment resulted in property 
recovery. Annealing in vacuum led first to recovery and then to 
progressive decomposition of the compounds. 


54296 Influence of liquid metal infiltration on the super- 
conducting characteristics of niobium nitride. Summers, L.T.; 
Miller, J.R.; Strum, M.J.; Weimer, R.J.; Kizer, D.E. (Law- 
rence Livermore National Lab., CA (USA)). pp 835-842 of 
Advances in cryogenic engineering materials. Volume 34. 
Clark, A.F.; Reed, R.P. (eds.). New York, NY; Plenum 
Press (1988). (CONF-8706300—). 

From 7. international cryogenic materials conference; St. 
Charles, IL, USA (14 Jun 1987). 

A fully stabilized multi entary NbN superconductor was 
prepared using a combination of physical vapor deposition of NbN 
on graphite fibers followed by liquid metal infiltration using copper 
or aluminum. The resulting conductor assumed a finely divided 
multifilamentary form embedded in a matrix of conductive copper 
or aluminum. The geometry provided high stability to flux jumps 
and high quench protection. The effects of liquid metal infiltration 
and process variables on the electrical properties were determined. 
Critical current dependence on field strength and stabilizer residual 
resistivity ratio are discussed. 


54297 Neutron diffraction studies of high Tc supercon- 
ductors. Hinks, D.G.; Dabrowski, B.; Jorgensen, J.D.; 
Zhang, K.; Segre, C.U. pp 9-18 of High-temperature super- 
conductors; Proceedings of the Symposium, Boston, MA, 
Nov. 30-Dec. 4, 1987. Brodsky, M.B.; Dynes, R.C.; Ki- 
tazawa, K.; Tuller, H.L. Pittsburgh, PA; Materials Research 
Society (1988). (CONF-8711114—). 

From Symposium on high temperature superconductors; 
Boston, MA, USA (30 Nov 1987). 

The structure and composition of LasCuO, (both pure and 
Sr-doped) and Nd(Ba/2-x/Nd/x/)CusO, have been investigated 
using powder neutron diffraction. In La(2-x)Sr(x)CuOQ,, Tc reaches 
its maximum at x = 0.15, after which vacancies are introduced in 
the two-dimensional planes and superconductivity is destroyed. Su- 
perconductivity in LazCuQ, is not bulk. No evidence for nonstoi- 
chiometry in this material can be observed. In the Nd(Ba/2-x/Nd/ 
x/)CusO; system, Tc is a complex function of oxygen ordering and 
electronic effects. 16 references. 


54298 Deposition of high T(c) superconductor thin films 
by pulsed laser ablation. Mashburn, D.N.; Geohegan, D.B.; 
Eres, D.; Lowndes, D.H.; Boatner, L.A. pp 699-702 of 
High-temperature superconductors; Proceedings of the 
Symposium, Boston, MA, Nov. 30-Dec. 4, 1987. Brodsky, 
M.B.; Dynes, R.C.; Kitazawa, K.; Tuller, H.L. Pittsburgh, 
PA; Materials Research Society (1988). (CONF-8711114—). 

From Symposium on high temperature superconductors; 
Boston, MA, USA (30 Nov 1987). 

Thin superconducting films of YBasCusO7 and HoBazCusO; 
have been obtained by ablating material from high-Tc bulk super- 
conductor ceramics onto a nearby substrate using focused excimer 
laser radiation. Subsequent annealing in O2 at elevated temperatures 
is necessary to achieve the superconducting phase. The resulting 
films exhibit initial drops in resistivity at the same temperature as 
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the bulk pellets but broader transition widths give a lower overall 
Tc for the films. 5 references. 


3606 Other Materials 


REFER ALSO TO CITATION(S) 53254, 53260, 533438, 53441, 53591, 53676, 
53787, 54001, 54061, 54174, 54239, 54240, 54360, 54394, 54395, 54399, 54401, 
54420, 54530, 54548, 54549, 54555, 54556, 55328, 55737, 55754, 55794 


54299 (AD-A—194201/0/XAB) Minority-carrier diffu- 
sion lengths in bulk n-type GaAs. Liang, B.; Zou, Y.; Zhou, 
B.; Milnes, A.G. (Carnegie-Mellon Univ., Pittsburgh, PA 
(USA). Dept. of Electrical and Computer Engineering). 
1987. 5p. NTIS, PC A02/MF AO1. 

Pub. in Jnl. of Electronic Materials, Vol. 16, No. 3, 177- 
180(1987). 

Minority carrier hole diffusion lengths in as-grown and Ni or 
Cu diffused bulk n-GaAs, both LEC and HB, having carrier con- 
centrations in the range 10’* to 10’? have been studied by surface 
photovoltage methods and trap concentrations determined by 
DLTS measurements. Data are available for a wide range of speci- 
mens and, therefore, a method of correlation of Lp with electron- 
trap concentrations was developed that allows easy identification of 
the dominant recombination center. This is determined to be the 
level at about E/sub c/ - .40 eV, termed ELS in earlier studies of 
electron traps. 


54300 (BDX—613-3985) Adhesion of encapsulating elas- 
tomer to polyolefin sleeve. Holt, R.D. (Allied-Signal Aero- 
space Co., Kansas City, MO (USA). Kansas City Div.). Sep 
1988. Contract AC04-76DP00613. 22p. NTIS, PC A03/MF 
A01. Order Number DE89000410/JAW. 

Surface treatments to heat shrinkable polyolefin were evalu- 
ated for their effects on the adhesion of a polyurethane encapsula- 
tion elastomer to the polyolefin. Peel strength measurements were 
provided and recommendations for surface treatments were made. 
Of the 18 different surface treatments evaluated, corona treatment, 
flame treatment, and plasma treating were found to provide superi- 
or bonding. 2 refs., 2 figs., 3 tabs. 





54301 (CONF-8808108—1) Modified pull test for the 
testing of very adherent films. Pawel, J.E.; McHargue, C.J. 
(Vanderbilt Univ., Nashville, TN (USA); Oak Ridge Na- 
tional Lab., TN (USA)). 1988. Contract AC05-840R21400. 
Tp. NTIS, PC A02/MF A0O1. Order Number DE88016363/ 
JAW. 

From NATO advanced study institute on structure-property 
relationships in ion-beam surface-modified ceramics--theory and ap- 
plications; Ciocco, Italy (28 Aug 1988). 

The effectiveness of a thin film on a substrate depends large- 
ly on the degree of adhesion of the film to its substrate. Much 
effort has been put into developing reproducible, quantitative adhe- 
sion tests. The pull test is a direct measure of the tensile force re- 
quired to remove the test film normal to the substrate surface. A 
technique was developed to introduce a reproducible flaw at the 
film/substrate interface in an attempt to lower the apparent adhe- 
sion of the film to within the range of the pull tester. This tech- 
nique also promotes film failure at the artificial flaw and subsequent 
crack propagation along the film/substrates interface. Zirconium 
films approximately 500 nm were electron beam evaporated onto 
the basal plane of single crystal sapphire substrates. The pull test 
was performed using a Sebastian I adherence tester. The pins were 
3 mm in diameter and coated with epoxy. The adhesion of these 
zirconium films to their sapphire substrates was greater than the 
strength of the epoxy used to bond the test pin to the specimen. A 
thin layer of gold was sputter deposited onto a small portion of the 
sapphire substrate after the substrate had been cleaned. The test 
film was then deposited through a mask such that a portion of this 
new film overlapped the gold layer. Since the gold layer was non- 
adherent (experimentally) to the sapphire substrates used in this ex- 
periment, this served as a release layer for the test films. The mild 
shadowing effect of the mask used during gold deposition caused 
the edge of the gold layer under the test film to be tapered and 
thus this was treated as a reproducible crack and the analysis made 
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using the concept of fracture toughness as indicated by the stress 
intensity factor, K. Results are discussed. 12 refs., 3 figs., 3 tabs. 


54302 (CONF-8808108—5) Thin film and near surface 
characterization using identation systems. Joslin, D.L.; 
McHargue, C.J.; Oliver, W.C. (Oak Ridge National Lab., 
TN (USA); Tennessee Univ., Knoxville (USA)). 1988. Con- 
tract AC05-84OR21400. 8p. NTIS, PC A02/MF AO1. Order 
Number DE88016800/JAW. 

From NATO advanced study institute on structure-property 
relationships in ion-beam surface-modified ceramics--theory and ap- 
plications; Ciocco, Italy (28 Aug 1988). 

The purpose of this research is to demonstrate the capabili- 
ties of ultralow load microindentation testing for determination of 
the hardness and elastic modulus of thin films (both metallic and 
non- metallic) and ion implanted layers on ceramic substrates. 14 
refs., 8 figs. 


54303 (DOE/DP/40200—76) Thermotropic and optical 
properties of chiral nematic polymers. Tsai, M.L.; Chen, 
S.H.; Marshall, K.L.; Jacobs, S.D. (Rochester Univ., NY 
(USA). Lab. for Laser Energetics). Sep 1988. Contract 
FC08-85DP40200. 22p. (CONF-880606—6). NTIS, PC 
A03/MF A01. Order Number DE88016987/JAW. 

From 10. symposium on thermophysical properties; Gaith- 
ersburg, MD, USA (20 Jun 1988). 

The thermotropic and optical properties of methacrylate co- 
polymers and chemically modified poly(y-benzyl L-glutamate) 
were investigated as part of our effort to explore the optical appli- 
cations of these materials. It was found that besides the commonly 
cited comonomer ratio, physical blending and annealing followed 
by quenching represent a new and more flexible means to tune the 
selective reflection wavelength. In the poly (y-benzyl L-glutamate) 
systems, it appears that the relatively high melt viscosity is capable 
of sustaining the cholesteric mesophase, generated by annealing and 
quenching, up to 100{degree}C. 22 refs., 8 figs. 


54304 (DOE/ER/13648—3) New methods for locating 
phase boundaries. Fescos, G.; Kincaid, J.M.; Morrison, G. 
(State Univ. of New York, Stony Brook (USA). Dept. of 
Mechanical Engineering; National Bureau of Standards, 
Washington, DC (USA). Thermophysics Div.). 1988. Con- 
tract FG02-87ER13648. 16p. NTIS, PC A03/MF AO1. 
Order Number DE88017084/JAW. 

A new geometric representation for the dew/bubble condi- 
tions of a special class of polydisperse fluids is used to develop 
series expansion representations for the location of the top of the 
dew/bubble and shadow curves, and for an expansion around the 
top of the dew/bubble and shadow curves. An excellent approxi- 
mation for the 1-component van der Waals coexistence is given as a 
special illustration of the method. 1 ref., 3 figs., 5 tabs. 


54305 (DOE/ER/13648—6) Theoretical studies of multi- 
component mixtures: Phase equilibrium and _ transport: 
Progress report. Stevenson, F.D.; Kincaid, J.M. (Depart- 
ment of Energy, Washington, DC (USA). Office of Basic 
Energy Sciences; State Univ. of New York, Stony Brook 
(USA). Dept. of Mechanical Engineering). 1 Sep 1988. Con- 
tract FG02-87ER13648. 10p. NTIS, PC A02/MF AOl1. 
Order Number DE88017083/JAW. 

Powerful new techniques are described that we have devel- 
oped for performing phase equilibrium calculations (both flash and 
dew/bubble). In Section II we review our work on the transport 
properties of multicomponent mixtures. 8 refs., 2 figs. 


54306 (DOE/ER/45115—4, pp 3-4, 24-36) Erosion of 
fiber-reinforced Al-4% Cu composites. Srinivasan, S.; Scat- 
tergood, R.O. 1988. NTIS, PC AOS5/MF AOl. Order 
Number DE88014726/JAW. 

In Fundamental aspects of erosion and impact damage: 
Progress report, January 31, 1987 - January 31, 1988. 

Complex microstructures, such as those present in compos- 
ites, can have a significant effect on erosion properties. Previdus 
erosion test data obtained at low impact angles on toughened zir- 
conias suggested that ductility constraints control the balance be- 
tween superposition of fracture and micromachining erosion mecha- 
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nisms at lower angles. Erosion tests were carried out on a series of 
alumina fiber reinforced Al-4% Cu matrix composites to further 
analyze the superposition effects in a system where ductile erosion 
mechanisms can predominate. The results show that ductility con- 
straints due to the reinforcing fibers can have a significant effect on 
erosion properties. Even though the fibers strengthen the material, 
increasing hardness, erosion resistance can drop by a factor of two 
or more. This contradicts the often used, simple correlation be- 
tween erosion rate and inverse hardness for nominally ductile mate- 
rials. From the results, it appears that ductility constraints are an 
important factor. The erosion rate is controlled by both the 
strength (hardness) and the fracture strain. A quantitative correla- 
tion with erosion performance was made using tensile test data and 
erosion data obtained from the same set of samples. Erosion rates 
correlate with the inverse of a work-to-fracture parameter, meas- 
ured using tensile-test data. Analysis of the erosion test data, along 
with SEM observations, confirm that ductility constraints are effec- 
tive in increasing the erosion rates in the higher strength, high-fiber 
content composites. 16 references. 





54307 (DOE/ER/45115—4, pp 4, 37-60) Erosion and 
crack propagation in glass. Pathak, D.; Scattergood, R.O. 
1988. NTIS, PC A0O5/MF AOl. Order Number 
DE88014726/JAW. 

In Fundamental aspects of erosion and impact damage: 
Progress report, January 31, 1987 - January 31, 1988. 

Erosion models for brittle materials are invariably based on 
lateral crack propagation mechanisms. These models have met with 
considerable success in explaining many of the features of erosion 
phenomena, although certain issues, such as systematic changes in 
velocity exponents with erodent particle size, remain an open ques- 
tion. There is, however, surprisingly little data available in the liter- 
ature which attempts to verify the basic assumptions in the models. 
This project is aimed at studying certain features of erosion models 
and lateral crack propagation by combining erosion-rate measure- 
ments with direct measurements of lateral crack propagation for 
single-impact events. Soda-lime glass was used as a model material 
because it is transparent, thus facilitating crack length measure- 
ments using optical microscopy, and it is free of microstructural 
complications associated with grain boundaries or second-phase ad- 
ditions. The results to date provide a direct comparison of lateral 
crack extension with kinematic variables (erodent particle size, ve- 
locity and impact angle) as predicted by the models. The results are 
in reasonably good agreement with quasi-static contact condition 
model predictions. One aspect not predicted by the models is the 
strong dependence of the lateral crack chip-out probability. Steady- 
state erosion-rate measurements were made on the same samples 
used for the crack and chip-out measurements. Various features of 
the erosion data, such as the low-angle shift in erosion rates, are 
currently being analyzed in conjunction with the direct crack meas- 
urement data. 


54308 (IAEA-TECDOC—456, pp 125-126) Investiga- 
tion of the abnormal diffusion effect of gold in the NTD sili- 
con. Bukowski, A.; Nowysz, K.; Strzelecka, S. (Instytut 
Technologii Elektronowej, Warsaw (Poland)). Apr 1988. 
NTIS (US Sales Only), PC AO7/MF A011. Order Number 
DE88704113/JAW. (CONF-8511338—). 

From IAEA consultants’ meeting on silicon transmutation 
doping techniques and practices; Otwock-Swierk, Poland (20 Nov 
1985). 


54309 (IAEA-TECDOC—456, pp 95-117) Examination 
of properties and development of silicon doped by the neutron 
transmutation method. Bukowski, A.; Nowysz, K.; Strze- 
lecka, S.; Surma, B.; Jablonski, R.; Kaminski, P.; Wieck- 
owski, L.; Majerowski, B. (Instytut Technologii Elek- 
tronowej, Warsaw (Poland)). Apr 1988. NTIS (US Sales 
Only), PC A0O7/MF A0Ol. Order Number DE88704113/ 
JAW. (CONF-8511338—). 

From IAEA consultants’ meeting on silicon transmutation 
doping techniques and practices; Otwock-Swierk, Poland (20 Nov 
1985). 

, The following paper presents a short outline of qualitative 
possibilities of presently offered NTD silicon. It also describes, 
against this background, possibilities and qualitative data of the 
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technology jointly elaborated by ITME and IBJ. Based on a 
number of tests performed by both of the above-mentioned research 
and production institutions, occurrence of several unknown, inter- 
esting possibilities of NTD silicon is revealed. The authors prove, 
in spite of some complicated physical problems, that the quality of 
NTD single crystals depends on such factors as: thermal neutron 
beam quality, annealing conditions and also carbon and oxygen im- 
purities in the initial, raw silicon. The investigations have been per- 
formed by the following methods: IR absorption, EPR, DLTS and 
resistivity measurements as a function of isochronic annealing. Re- 
sults of other research conducted by ITME are also described. On 
the basis of the authors’ own work as well as world literature data 
an attempt is made to outline future development of NTD silicon 
quality and its new applications. (author). 35 refs, 17 figs. 


54310 (IAEA-TECDOC—456, pp 119-124) Investiga- 
tion of heterogeneities in neutron transmutated silicon single 
crystals. Pawlowska, M.; Bukowski, A.; Strzelecka, S.; Ka- 
minski, P. (Instytut Technologii Elektronowej, Warsaw 
(Poland)). Apr 1988. NTIS (US Sales Only), PC A07/MF 
AO1. Order Number DE88704113/JAW. (CONF-8511338— 


From IAEA consultants’ meeting on silicon transmutation 
doping techniques and practices; Otwock-Swierk, Poland (20 Nov 
1985). 

; The aim of the present work is the investigation of structural 
perfection and homogeneity of floating-zone grown silicon single 
crystals doped by neutron transmutation. The scanning electron mi- 
croscope-charge collection microscopic observation of selective 
etching image is used. SEM-CCM images appeared to be a more 
sensitive investigation method of dopant distribution in comparison 
to other methods (f. ex. spreading resistance method). (author). 3 
refs, 5 figs. 


54311 (INIS-mf—11215) Radiation effects in organic 
paints of a Boiling Water Reactor. Jimenez Romo, J.A.; Olea 
Nader, M.A. (Universidad Nacional Autonoma de Mexico, 
Mexico City. Facultad de Ciencias). 1987. 186p. (In Span- 
ish). NTIS (US Sales Only), PC AO9/MF AOl. Order 
Number DE88703259/JAW. 

The coatings on a BWR are used as a protection for the 
building and equipments from corrosion and contamination by ra- 
dionuclides. The purpose of this work is to test this kind of coat- 
ings by simulating real absorbed doses in 40 years of use plus a nu- 
clear accident (LOCA). Standards said that irradiation should be 
made with gamma radiation. In this work it’s suggested to irradiate 
with electrons simulating secondary radiation produced on the 
interaction gamma-matter, and protons simulating the damage 
caused by the interaction neutron-matter. It’s also suggested a new 
kind of adhesion test for coatings that gives a quantitative measure 
all other tests are qualitative. Two types of coatings were tested: 
Modified Phenolic and Epoxic both kinds had a very satisfactory 
performance in all the tests. The maximum dose accumulated by 
the coatings was 450 Mrad and the minimum 50 Mrad. The dose 
rates were: gamma in between 0.4 Mrad/hr and 1.0 Mrad/hr; pro- 
tons and electrons between 500 Mrad/hr and 4000 Mrad/hr. Other 
important fact is that a calibration was made for a polymer to be 
used as a high dose dosimeter, these new dosimeters can measure 
doses between 10 Mrad and 100 Mrad not depending on the dose 
rate. 


54312 (IYF-R—9-308) Electric conductivity of polymer 
composite materials. Composite on propylene and silicon base. 
Ametov, K.K.; Kaipov, B.; Zholdasova, S.M.; Lavrushko, 
A.G.; Galashina, N.M.; Yakovlev, B.S.; Ismatov, E.I.; Gam- 
retskaya, A.M. (AN Uzbekskoj SSR, Tashkent. Inst. Yader- 
noj Fiziki). 1987. 9p. (In Russian). NTIS (US Sales Only), 
PC A02/MF AOl1. Order Number DE88704293/JAW. 

Electric conductivity in polymer composites of the polypro- 
pylene-silicon type prepared by the method of polymerization fill- 
ing is studied. The four-probe method is used to plot the depend- 
ence of electric resistance on silicon content and temperature in the 
160-300 deg K range. The conclusion is made that the current value 
in composite is limited by resistance of insulating layers. 10 refs.; 3 
figs. 
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54313 (LA-UR—88-2740) Synthesis of materials with in- 
frared and ultraviolet lasers. Lyman, J.L. (Los Alamos Na- 
tional Lab., NM (USA)). 1988. Contract W-7405-ENG-36. 
29p. (CONF-8808113—1). NTIS, PC A03. Order Number 
DE88016234/JAW. 


From Conference on trends in quantym electronics; Bucha- 
rest, Romania (29 Aug 1988). 

This paper discusses three divergent examples of synthesis of 
materials with lasers. The three techniques are: (1) infrared (CO2) 
laser synthesis of silane (SiH,) from disilane (SizHs); (2) excimer 
(ArF) laser production of fine silicon powders from methyl- and 
chloro-substituted silanes; and, (3) excimer (KrF) laser production 
of fine metallic powders by laser ablation. The mechanism for each 
process is discussed along with some conclusions about the features 
of the laser radiation that enable each application. 19 refs., 12 figs., 
2 tabs. 


54314 (LBL—25628) First principles theory of semicon- 
ductor surface state energies. Hybertsen, M.S.; Louie, S.G. 
(Lawrence Berkeley Lab., CA (USA)). Jul 1988. Contract 
AC03-76SF00098. 5p. (CONF-880884—4). NTIS, PC A02/ 
MF AO1. Order Number DE88016656/JAW. 

From 19. international conference on the physics of semicon- 
ductors; Warsaw, Poland (1 Aug 1988). 

The quasiparticle surface state energies are evaluated for 
semiconductor surfaces using 2 self energy approach which incor- 
porates many-body effects due to the electron-electron interaction. 
Quantitative results are presented for the prototypical Si(111):As 
and Ge(111):As surfaces and compared to angle resolved photo- 
emission data as well as scanning tunneling spectroscopy measure- 
ments showing excellent agreement. Consequences for calculations 
based on the local density approximation are discussed. 7 refs., 3 
figs. 


54315 (NUREG/CR—5099) Evaluation of materials of 
construction for the reinforced concrete reactor containment 
model. Knorovsky, G.A.; Hatch, P.W.; Gutierrez, M.R. 
(Nuclear Regulatory Commission, Washington, DC (USA). 
Div. of Engineering; Sandia National Labs., Albuquerque, 
NM (USA)). Sep 1988. Contract AC04-76DP00789. 5Op. 
(SAND—88-0052). NTIS, PC A04/MF AOl1 - GPO. Order 
Number T1I88017327/JAW. 


This report summarizes the chemical analysis, metallogra- 
phy, and tensile test results obtained from steel materials and welds 
used in the construction of a 1/6-scale model reinforced concrete 
nuclear reactor containment. The purpose of building such a model 
is to experimentally verify the ability of numerical models to pre- 
dict deformation and failure in full-size containments. Naturally, the 
predictions of such models are strongly influenced by the constitu- 
tive models used for the containment materials. The program re- 
ported here was intended to provide such data. Besides providing 
tensile test data on the sheet, plate, and rebar materials used for 
dome, cylinder, cylinder inserts, reinforcements, and penetrations, 
pull tests on several weld geometries have been obtained. Standard 
tensile test data derived from load vs. extensometer output records 
(engineering stress vs engineering strain) are supplemented with 
true stress vs true strain data collected by measuring actual cross 
sectional areas during interrupted tensile tests. Additionally, “r”’ 
value measurements (ratio of width to thickness strain) which can 
be used to provide information about anisotropic multiaxial flow 
conditions are derived from the true strain data and reproted. A 
small number of tests that included holds at constant load levels 
were also performed and analyzed to yield ambient temperature 
creep equations. Finally, conditions resulting from construction 
practices (such as residual stresses and the Bauschinger effect) that 
may affect the prediction of yield and fracture stresses from this 
data are briefly discussed. 7 refs., 48 figs., 4 tabs. 


54316 (PB—88-232863/XAB) Méechanical-property en- 
hancement in ceramic-matrix composites. Interim report. 
Freiman, S.W.; Coyle, T.W.; Fuller, E.R.; Swanson, P.L.; 
Cranmer, D.C. (National Bureau of Standards, Washington, 
DC (USA). Ceramics Div.). Apr 1988. 60p. (NBSIR—88/ 
3798). NTIS, PC A04/MF AOl1. 
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The interfacial strength between AVCO SCS-6 filaments and 
a borosilicate glass matrix was measured using an indentation push- 
in technique. Crack-filament interactions were investigated using a 
fracture-mechanics technique (DCDC). An ultraviolet curing tech- 
nique, coupled with hot pressing was developed to prepare SiC fila- 
ment-borosilicate glass composites. 


54317 (PB—88-867460/XAB) Flame-retardant polymeric 
foams: manufacturing, applications, and hazards. July 1984- 
August 1988 (Citations from the Rubber and Plastics Re- 
search Association data base). Report for July 1984-August 
1988. (National Technical Information Service, Springfield, 
VA (USA)). Aug 1988. 113p. NTIS PC NO1/MF NO1. 

Supersedes PB—87-866265. 

This bibliography contains citations concerning flame-retard- 
ant compositions and additives used in the manufacture of polymer- 
ic foams. Latex, polyurethane, polyether, silicone rubber, phenol 
formaldehyde, polyisocyanurate, polystyrene, PVC, and polypheny- 
lene ether are among the foam polymers discussed relative to tests 
performed to evaluate the toxicity of flame retardants in smoke and 
during manufacturing. Applications including public transportation, 
furniture, automotives, medical and building materials are discussed. 
(This updated bibliography contains 199 citations, 17 of which are 
new entries to the previous edition.) 


54318 (PNL—6593) Immersion tests of TiB.-based mate- 
rials for aluminum processing applications. Schilling, C.H.; 
Graff, G.L. (Pacific Northwest Lab., Richland, WA 
(USA)). Jul 1988. Contract AC06-76RL01830. 5ip. NTIS, 
PC A04/MF AO1. Order Number DE88017293/JAW. 


This report summarizes molten Al immersion tests conduct- 
ed under the Stable Cathode Development task to evaluate the mi- 
crostructural behavior of TiB2-based materials. Four types of TiB2- 
based materials were evaluated before and after nonpolarized expo- 
sure to molten Al at temperatures encountered in Hall-Heroult 
cells. Three of the materials, TiB.-graphite (TiB,-G) composites, 
TiB2-aluminium nitride (AIN) composites, and high-purity TiBe sin- 
tered from halide plasma reduction powders, were chosen because 
they are prime candidates for Al-wetted cathode applications, based 
on a literature review (Schilling, Hagen, and Hart 1987) and previ- 
ous experimental research at PNL (Hart et at. 1987). Ceramic fiber 
mesh coated with chemical-vapor-infiltrated TiBz was also evaluat- 
ed, based on the expected wear resistance of the high-purity TiB, 
coatings and the possibility of designing advanced cells with com- 
plex cathode shapes that are not possible attack mechanisms that 
are related to chemical reactions between molten Al and cathode 
constituents. 


54319 (PNL-SA—15788) Vibrational spectra of silica 
near 2400{degree}K: Measurement and molecular dynamics 
simulation. Exarhos, G.J.; Frydrych, W.S.; Walrafen, G.E.; 
Fisher, M.; Pugh, E.; Garofalini, S.H. (Pacific Northwest 
Lab., Richland, WA (USA)). Apr 1988. Contract AC06- 
76RLO01830. 3p. (CONF-880950—2). NTIS, PC A02/MF 
A01. Order Number DE88015925/JAW. 

From 11. international conference on raman spectroscopy; 
London, UK (5 Sep 1988). 

The nature and distribution of localized and extended struc- 
tural units in vitreous materials, which can be modified through an- 
nealing, depends upon the thermal history of the melt and the time 
interval over which the melt is quenched to form the glassy state. 
Raman spectroscopy has been used to probe chemical bonding in 
amorphous silica as a function of temperature, pressure, and me- 
chanical and chemical stress, and following exposure to ionizing ra- 
diation. Results are useful in developing structural models of glass 
based upon molecular dynamics simulation of the vibrational spec- 
trum of the melt. Raman spectra of vitreous silica and of melts at 
temperatures approaching 2400{degree}K are reported in this work 
using a synchronous measurement technique which effectively mini- 
mizes the amount of blackbody radiation reaching the detector. Ex- 
perimental results are compared with simulated spectra of the melt 
using molecular dynamics calculations based on a simple pairwise 
potential. A structural picture of vitreous and molten silica has been 
proposed based upon these comparisons. 4 refs., 1 fig. 
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54320 (SAND—87-2609C) Radiation-hardened microelec- 
tronics for accelerators. Gover, J.E.; Fischer, T.A. (Sandia 
National Labs., Albuquerque, NM (USA)). 1988. Contract 
AC04-76DP00789. 6p. (CONF-881044—1). NTIS, PC A02/ 
MF AO1; 1; GPO Dep. Order Number DE88006869/JAW. 

From Nuclear science symposium; San Francisco, CA, USA 
(21 Oct 1988). 

Ionization and displacement phenomena in semiconducting 
materials are reviewed. The different classes of radiation discussed 
include fast neutron, x-rays and gamma rays and heavy charged 
particles. Both transient and steady state phenomena will be dis- 
cussed. How these basic effects lead to change in the electrical 
characteristics of transistors and diodes and the functionality of in- 
tergrated circuits are summarized. The fundamental radiation limits 
for various semiconductor technologies are summarized. Recom- 
mendations and precautions are given regarding the applicability of 
various microelectronic technologies to different accelerator envi- 
ronments. 14 refs., 7 tabs. 


54321 (SAND—88-1659C) In situ NMR study of gel pore 
structure during aging and drying. Smith, D.M.; Glaves, 
C.L.; Davis, P.J.; Brinker, C.J. (Sandia National Labs., Al- 
buquerque, NM (USA); New Mexico Univ., Albuquerque 
(USA). UNM Medical Center). 1988. Contract AC04- 
76DP00789. 6p. (CONF-880408—36). NTIS, PC A02/MF 
A01. Order Number DE88012708/JAW. 

From Spring meeting of the Materials Research Society; 
Reno, NV, USA (4 Apr 1988). 

Low field NMR spin-lattice relaxation measurements of pore 
fluid were used to study pore structure during aging and drying of 
two silica gels. The NMR method provides in situ information con- 
cerning pore size, size distribution and surface area which is possi- 
ble to obtain by other techniques. Surface areas measured for sol- 
gel sample aged in a potassium hydroxide solution were compared 
to similar measurements made on an ethanol aged sample during 
drying. Surface area and pore size distributions of the correspond- 
ing final dried gels were measured by both NMR and nitrogen ad- 
sorption/condensation. The measurements for a given sample were 
in good agreement. The surface area of samples before drying were 
much higher than after drying and the base-aged sample had a 
higher initial surface area than the ethanol-aged sample although 
after drying, this trend was reversed. 8 refs., 4 figs. 


54322 (SAND—88-8243) Graphite epoxy technology de- 
velopment studies at Sandia Livermore. Ghio, W.J. (Sandia 
National Labs., Livermore, CA (USA)). Sep 1988. Contract 
AC04-76DR00789. 34p. NTIS, PC A03/MF AOl. Order 
Number DE89000233/JAW. 

To gain in-house experience in the design and fabrication of 
large scale hardware built from composite materials, Sandia Nation- 
al Laboratories initiated a program to build a suitable test compo- 
nent, known as Technology Development Unit Number 1. Since 
this was a new endeavor, different manufacturing processes were 
evaluated. Although steel molds could have been used for all of the 
lay-ups, it was decided, after talking to several graphite composite 
manufacturers, that graphite epoxy molds would also be used for 
several of the parts. This report describes in detail how these molds 
were constructed, shows the resultant composite parts, and also de- 
scribes a part that was constructed by an outside vendor. 24 figs. 


54323 (UCRL—21092) As-deposited low-strain LPCVD 
[low-pressure, chemical-vapor-deposition] polysilicon. Fan, 
L.S.; Muller, R.S. (Lawrence Livermore National Lab., CA 
(USA); Berkeley Sensor and Actuator Center, CA (USA)). 
Aug 1988. Contract W-7405-ENG-48. 7p. NTIS, PC A02/ 
MF AO1. Order Number DE88016980/JAW. 

As-deposited polysilicon films with very low residual strain 
(lower than 5 x 1075) are obtained by a low-pressure, chemical- 
vapor-deposition (LPCVD) process. Straight polysilicon bridges 
300 ym long, 1.2 wm thick, and 2 to 20 wm wide, made using this 
process. No buckling has been observed in any of the nearly one 
thousand bridges of this type made in two separate process runs. In 
addition, no problems of sticking between the bridges and the sub- 
strate were encountered with these structures. The polysilicon films 
from which the beams were fabricated were deposited by pyrolyz- 
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ing silane at 605{degree}C on a phosphosilicate-glass (PSG) layer 
(8 wt % P). The PSG layer serves as a sacrificial layer to be subse- 
quently etched away to free the bridge. Our research is aimed at 
obtaining an understanding of these relationships through consider- 
ation of the role of interfacial stresses and the kinetics of initial 
crystalline nucleation. The technique for producing these low-strain 
films is significant, however, because no high-temperature annealing 
steps are required to produce them. 4 refs., 4 figs. 


54324 (UCRL—21097) Low stress nitrides for use in 
electronic devices. Field, L.A.; Muller, R.S. (Lawrence 
Livermore National Lab., CA (USA)). 29 Jul 1986. Con- 
tract W-7405-ENG-48. 4p. NTIS, PC A02/MF A011. Order 
Number DE88017110/JAW. 

Nitride films with an order of magnitude lower stress than 
conventional nitrides have been made by using a high ratio of dich- 
lorosilane (DCS) to ammonia (NH3) and a high temperature, in our 
Microelectronics Laboratory's nitride LPCVD (Low Pressure 
Chemical Vapor Deposition) furnace. This approach was outlined 
in an article by Sekimoto, Yoshihara, and Ohkubo. 1 ref., 2 tabs. 


54325 (UCRL—21098) Low temperature bonding with 
oxides for electronic device applications. Field, L.A.; Muller, 
R.S. (Lawrence Livermore National Lab., CA (USA)). Aug 
1988. Contract W-7405-ENG-48. 7p. NTIS, PC A02/MF 
A01. Order Number DE88017111/JAW. 

We have found that silicon wafers can be bonded together at 
temperatures as low as 450 C, using a layer of boron glass between 
the wafers. With further development, this discovery could be used 
to advantage for silicon on insulator work, for sensor fabrication, 
such as in the production of sealed cavities for pressure transducers, 
and for final packaging of sensors. The low temperature could 
make this technology especially attractive for final device packag- 
ing. The crucial step that must be developed in order to make this 
technology useful for device packaging is deposition of the boron 
glass at lower temperature conditions than those we have used to 
date. We think this will be a relatively straightforward task, for rea- 
sons outlined below. 6 refs., 2 tabs. 


54326 (UCRL—98121) New organic materials for effi- 
cient harmonic generation of near ultraviolet light. Velsko, 
S.P.; Davis, L.E.; Wang, F.; Eimerl, D. (Lawrence Liver- 
more National Lab., GA (USA)). 22 Aug 1988. Contract W- 
7405-ENG-48. 14p. (CONF-880887—13). NTIS, PC A03/ 
MF AO1. Order Number DE88017010/JAW. 

From 32. international technical symposium on optical and 
opto-electronic applied sciences and engineering; San Diego, CA, 
USA (14 Aug 1988). 

Water soluble organic salts comprise a large class of crystal- 
line materials containing many. efficient harmonic generators for 
producing blue and near ultraviolet light. Among the salts of simple 
chiral organic acids and bases, about 1 in 10 crystals has a nonlin- 
earity greater than or equal to KDP. The distribution of noncritical 
wavelengths among these crystals peaks around 500 nm for Type I 
doubling and 700 nm for Type II. We estimate the number of chiral 
organic salts which must be examined in a survey in order to assure 
with high probability that an “optimized” crystal for a given fre- 
quency conversion process will be found. 8 refs., 3 figs., 3 tabs. 


54327 (UCRL—98479) Anelastic and thermal properties 
of ethylene/acrylic acid copolymers partially ionized with 
transition metals. Hoffman, D.M.; Matthews, F.M.; Riley, 
M.O.; Walkup, C.M. (Lawrence Livermore National Lab., 
CA (USA)). 1988. Contract W-7405-ENG-48. 25p. (CONF- 
880912—14). NTIS, PC A03/MF AOl. Order Number 
DE88017006/JAW. 

From 196. American Chemical Society national meeting; 
Los Angeles, CA, USA (25 Sep 1988). 

Ionomers of five 3d series transition metals (Mn, Fe, Co, Ni, 
and Cu), two Lanthanide series transition metals (Ce, Sm) and the 
IV and V series metals (Pb, Bi) were prepared by reaction with 
25% solids dispersion of poly (ethylene-co-acrylic acid), EAA, in 
aqueous ammonia. The unreacted copolymer showed two mechani- 
cal relaxations, the glass transition at about 5C and a low tempera- 
ture secondary relaxation at about -140C with 230 +- 10 kJ/mol 
and 50+-8 kJ/mol apparent activation energies, respectively. Typi- 
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cally three weight percent of the metal nitrate or acetate was react- 
ed with the copolymer dispersion. After precipitation, drying and 
molding, the ionomers showed three mechanical relaxations. The 
low temperature ‘y-relaxation was quite strong and shifted about 5C 
higher compared to the EAA copolymer. The £-relaxation was ex- 
tremely weak occurring at -62+-5C in the loss tangent at 1.0 Hz. 
The a-relaxation or glass transition for 3% transition metal ion- 
omers occurred at about 26+-3C for +3 oxidation states and Cut? 
but significantly higher for other +2 oxidation states (48 +- 2C for 
Co, Ni and 35C for Mn) based on G” maxima at 1.0 Hz and the 
apparent activation energy was 220+-30kJ/mol. The two group IV 
and V metal ionomers were much higher loadings and had a much 
broader and stronger (6’) relaxation occurring at -6 +- 4C with 
130+-10 kJ/mol activation energies. The lead ionomers were clear 
but the bismuth ionomer showed macroscopic phase separation. 
The 3d transition metal ionomers were clear and nicely colored 
characteristic of their ionization state except for iron which was 
somewhat cloudy. The Lanthanide ionomers were clear (Ce) or 
pale yellow (Sm) and also reasonably transparent. (16 refs., 12 figs., 
5 tabs.) 


54328 (UCRL—98560-Pt.1) Dynamic mechanical and 
thermal analysis of crystallinity development in Kel-F 800 
and TATB/Kel-F 800 plastic bonded explosives: Part 1, Kel-F 
800. Hoffman, D.M.; Matthews, F.M.; Pruneda, C.O. (Law- 
rence Livermore National Lab., CA (USA)). Jun 1988. Con- 
tract W-7405-ENG-48. 1lp. (CONF-8810123—1-Pt.1). 
NTIS, PC A03/MF A011; 1; GPO Dep. Order Number 
DE88014154/JAW. 

From 17. North American Thermal Analysis Society 
(NATAS) conference; Orlando, FL, USA (9 Oct 1988). 

Dynamic mechanical and differential scanning calorimeter 
measurements were made on Kel-F 800, a copolymer of chlorotri- 
fluoroethylene and vinylidene fluoride, as a function of time. Sam- 
ples annealed over a 30-day period at 50{degree}C showed reduced 
relaxation strength in the glass-transition which directly correlated 
with the development of between 10 and 15% crystallinity in this 
polymer. Kel-F 800 samples were thermally cycled from {minus}54 
to 74{degree}C without annealing for 12, 24, and 36 cycles devel- 
oped only about half the crystallinity of annealed samples. Kel-F 
800 which was annealed 30 days and subsequently subjected to the 
above thermal cycling retained almost all of the crystallinity which 
developed during the annealing process. These results indicate that 
Kel-F 800 copolymer crystallizes at an extremely slow rate, but as 
long as the thermal excursion remains below the major melting 
peak most of the crystallinity remains. 11 refs., 5 figs., 1 tab. 


54329 Raman scattering by optical phonons in In/sub 
1-//sub y//sub -//sub z/Al/sub y/Ga/sub z/As lattice 
matched to InP. Borroff, R.; Merlin, R.; Chin, A.; Bhatta- 
charya, P.K. (Department of Physics, The University of 
Michigan, Ann Arbor, Michigan 48109-1120). Applied Phys- 
ics Letters; 53: No. 17, 1652-1653(24 Oct 1988). 

We report on Raman scattering by longitudinal optical phon- 
ons in In/sub 1-//sub y//sub -//sub z/Al/sub y/Ga/sub z/As (1-y- 
z = 0.53) lattice matched to InP. The quaternary alloys were 
grown on (001) InP by molecular beam epitaxy. The phonon spec- 
tra exhibit three-mode behavior. The frequencies of AlAs- and 
GaAs-like modes vary linearly with the concentration of Al (or 
Ga) while the position of the InAs-like phonon remains nearly con- 
stant. The data show no evidence of alloy clustering. 


54330 Photoluminescence variations associated with the 
deposition of palladium electrical contacts on detector-grade 
mercuric iodide. Wong, D.; Bao, X.J.; Schlesinger, T.E.; 
James, R.B.; Cheng, A.; Ortale, C.; van den Berg, L. (De- 
partment of Electrical and Computer Engineering, Carnegie 
Mellon University, Pittsburgh, Pennsylvania 15213). Applied 
Physics Letters; 53: No. 16, 1536-1538(17 Oct 1988). 
Specimens of mercuric iodide with evaporated semitranspar- 
ent palladium contacts have been studied using low-temperature 
photoluminescence spectroscopy. Distinct differences were found 
between spectra taken from beneath the Pd contacts and those 
taken from regions on the Hgl. sample that were masked during 
the Pd deposition, indicating that contact fabrication can change 
the defect structure near the contact/substrate interface. Compari- 
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son of the spectra from spots beneath the contacts with spectra 
from bulk material specimens and Hgl2 detectors graded in terms of 
their nuclear detection performance suggests that the processing 
steps used to deposit electrical contacts and the choice of contact 
material may have a significant influence on detector performance. 


54331 Determination of the D °/sup //~ level in amor- 
phous Si,Ge:H(F) by time-of-flight charge collection. Shen, 
D.S.; Conde, J.P.; Chu, V.; Liu, J.Z.; Aljishi, S.; Smith, 
Z.E.; Maruyama, A.; Wagner, S. (Department of Electrical 
Engineering, Princeton University, Princeton, New Jersey 
08544). Applied Physics Letters; 53: No. 16, 1542-1544(17 Oct 
1988). 

We describe and demonstrate a new method for determining 
the density of: states of the doubly occupied D°/sup //~ level in 
amorphous hydrogenated silicon and its alloys. The total charge 
collected during an electron time-of-flight measurement is deter- 
mined as a function of T. T determines the energy E from which 
electrons are emitted during the measurement. Variation of T (and 
E) probes the local density of states. We present results for hydro- 
genated amorphous silicon before and after light soaking, and for 
amorphous silicon-germanium (a-Si,Ge:H,F) alloys. 


54332 First-principles study of the atomic reconstructions 
and energies of Ga- and As-stabilized GaAs(100) surfaces. 
Qian, G.; Martin, R.M.; Chadi, D.J. (Department of Phys- 
ics, Brookhaven National Laboratory, Upton, New York 
11973-5000). Physical Review [Section] B: Condensed Matter; 
38: No. 11, 7649-7663(15 Oct 1988). 

We have carried out ab initio total-energy density-functional 
calculations to study the reconstructions of GaAs(100) surfaces as a 
function of Ga and As surface coverage. Equilibrium atomic ge- 
ometries and energies for Ga- and As-stabilized 1 x 1, 2 x 1, 1 x 2, 
and 2 x 2 surfaces consisting of various combinations of dimers and 
vacancies were determined. Dimerization of Ga (As) surface atoms 
is calculated to lower the energy by 1.7 eV (0.7 eV) per dimer and 
to lead to the most stable atomic configurations. For half-mono- 
layer coverages, relaxation energies are very large, and nondimer- 
ized structures are only slightly (0.03—0.05 eV per 1 x 1 cell) 
higher in energy. Asymmetric dimers were tested for As surfaces 
and found to be higher in energy than symmetric dimers. The sta- 
bility of surfaces in equilibrium with Ga and As sources is consid- 
ered and it is shown that the chemical potentials are restricted 
within limits set by the free energies of the elemental bulk phases of 
Ga and As. Ab initio calculations of these bulk energies at T = 0 
K determine the limiting chemical potentials and also the heat of 
formation, which we find to be 0.73 eV per GaAs pair, compared 
with the experimental value of 0.74 eV. 


54333 Spin-wave dynamics in a ferrimagnetic sphere. 
Bryant, P.H.; Jeffries, C.D.; Nakamura, K. (Department of 
Physics, University of California, Berkeley, California 
94720). Physical Review [Section] A: General Physics; 38: No. 
8, 4223-4240(15 Oct 1988). 

An experimental study is made of the interactions between 
spin-wave modes excited in a sphere of yttrium iron garnet by 
pumping the Suhl subsidiary absorption at 9.2 GHz with the dc 
field parallel to [111]. The dynamical behavior of the magnetization 
is observed under high resolution by varying two control param- 
eters, de field (580 Oe<H<2100 Oe) and microwave pump power 
(1 mW <P<200 mW). Within this parameter space quite varied be- 
havior is found: (i) onset of the Suhl instability by excitation of a 
single spin-wave mode with very narrow linewidth (<0.5 G); (ii) 
when two or more modes are excited, interactions lead to auto-os- 
cillations with a systematic dependence of frequency (10*—10* Hz) 
on pump power these oscillations displaying period doubling to 
chaos; (iii) quasiperiodicity, locking, and chaos occur when three or 
more modes are excited; (iv) abrupt transition to wide-band power 
spectra (i.e., turbulence), with hysteresis; (v) irregular relaxation os- 
cillations and aperiodic spiking behavior. A theoretical model is de- 
veloped from first principles, using the plane-wave approximation 
and including anisotropy effects, obtaining the lowest-order nonlin- 
ear interaction terms between the excited modes. Bifurcation behav- 
ior is examined, and dynamical behavior is numerically computed 
and compared to the experimental data, explaining a number of fea- 
tures. A theory is developed regarding the nature of the experimen- 
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tally observed relaxation oscillations and spiking behavior based on 
the interaction of "weak" and “strong” modes, and this is demon- 
strated in the numerical simulations. 


54334 Variational quantum Monte Carlo nonlecal pseudo- 
potential approach to solids: Cohesive and structural proper- 
ties of diamond. Fahy, S.; Wang, X.W.; Louie, S.G. (De- 
partment of Physics, University of California, Berkeley, 
California 94720). Physical Review Letters; 61: No. 14, 1631- 
1634(3 Oct 1988). 

A new method of calculating total energies of solids using 
nonlocal pseudopotentials in conjunction with the variational quan- 
tum Monte Carlo approach is presented. By use of pseudopoten- 
tials, the large fluctuations of the energies in the core region of the 
atoms which occur in quantum Monte Carlo all-electron calcula- 
tions are avoided. The method is applied to calculate the binding 
energy and structural properties of diamond. The results are in ex- 
cellent agreement with experiment. 


54335 Germanium:gallium photoconductors for far infra- 
red heterodyne detection. Park, I.S.; Haller, E.E.; Grossman, 
E.N.; Watson, D.M. (University of California, Lawrence 
Berkeley Laboratory, Berkeley, California 94720). Applied 
Optics; 27: No. 19, 4143-4150(1 Oct 1988). 

Highly compensated Ge:Ga photoconductors have been fab- 
ricated and evaluated for high bandwidth heterodyne detection. 
Bandwidths up to 60 MHz have been obtained with corresponding 
current responsivity of 0.01 A/W. 


54336 Electric-field-induced memory effects in granular 
films. Cavicchi, R.E.; Silsbee, R.H. (Laboratory of Atomic 
and Solid State Physics, Cornell University, Ithaca, New 
York 14853-2501). Physical Review [Section] B: Condensed 
Matter; 38: No. 10, 6407-6421(1 Oct 1988). 

We report on a study of memory effects in granular film sys- 
tems. Experiments by Lambe and Jaklevic and by Adkins et al. are 
examined. In the former, a granular film is embedded in a capaci- 
tor, and the memory effect is an anomaly in the low-temperature 
capacitance-voltage plot centered at the bias in which the capacitor 
was cooled. In the latter, the granular film forms one plate of a ca- 
pacitor, bias is applied between the capacitor plates, and the 
memory effect is an anomaly in the low-temperature plot of the 
granular film’s conductance versus bias, centered about the cooling 
bias. In reviewing these experiments, it is found that there is lacking 
a theoretical understanding which correctly addresses the roles of 
electrostatic and electrochemical potentials in establishing the 
memory. Experiments are carried out on a Lambe-Jaklevic device 
which provide insights into the effect and supplement the existing 
experimental results. Two theoretical models are proposed. One, 
based on the idea of the Coulomb glass, predicts results inconsistent 
with some aspects of the experimental results. The other is related 
to the ideas in the original Lambe-Jaklevic and Adkins et al. works 
but resolves issues raised in considering their models and is consist- 
ent with all experimental results. 


54337 Spin fluctuations in the temperature-induced para- 
magnet FeSi. Tajima, K.; Endoh, Y.; Fischer, J.E.; Shirane, 
G. (Department of Physics, Faculty of Science and Tech- 
nology, Keio University, Hiyoshi, Yokohama 223, Japan). 
Physical Review [Section] B: Condensed Matter; 38: No. 10, 
6954-6960(1 Oct 1988). 

Extensive polarized-neutron experiments have been per- 
formed on an FeSi single crystal in a temperature range between 
150 and 600 K, and the first concrete evidence that FeSi exhibits 
temperature-induced magnetism is presented. The magnetic scatter- 
ing depends strongly on q around “ferromagnetic” reciprocal-lattice 
points, but the integrated intensity over energy is independent of q. 
The magnetic moment M(q) deduced from the integrated intensity 
increases with increasing temperature and is in good agreement 
with the temperature variation of the magnetic moment calculated 
from the static susceptibility. The width of the energy spectrum de- 
pends strongly on both temperature and q. These results can be in- 
terpreted in terms of temperature-induced paramagnetism with a 
narrow-band-gap model. 
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54338 Effects of tensile stress on the R lines of Cr* in a 
sapphire fiber. Liu, H.; Lim, K.; Jia, W.; Strauss, E.; Yen, 
W.; Buoncristiani, A.M.; Byvik, C.E. (Department of Phys- 
ics and Astronomy, The University of Georgia, Athens, 
Georgia 30602). Optics Letters; 13: No. 10, 931-933(Oct 
1988). 

We have investigated the spectroscopic properties of a crys- 
talline sapphire fiber unintentionally doped with Cr/sup 3+/. We 
find that tensile stress produces blue shifts of the R lines and 
changes in their radiative lifetimes and integrated intensities that 
can be correlated to stress-induced changes of the crystal-field pa- 
rameters. 


Shape distortion of a single water droplet by laser- 
ciel electrostriction. Zhang, J.; Chang, R.K. (Section of 
Applied Physics and Center for Laser Diagnostics, Yale 
University, New Haven, Connecticut 06520). Optics Letters; 
13: No. 10, 916-919(Oct 1988). 

Electrostrictive distortions of a flowing water droplet are 
photographed with a framing camera after the laser pulse is shut 
off. With medium-energy laser illumination, large asymmetric bulg- 
ing from the droplet shadow face precedes shape oscillation of the 
entire droplet. With high-energy laser illumination, the bulge ac- 
quires a cylindrical shape that can eject a small droplet. The laser- 
induced electrostrictive force exerted on a single transparent drop- 
let is compared with the surface-tension force. 


54340 Reactive sticking coefficients of silane on silicon. 
Buss, R.J.; Ho, P.; Breiland, W.G.; Coltrin, M.E. (Sandia 
National Laboratories, Albuquerque, NM 87185-5800). AJP 
(American Institute of Physics) Conference Proceedings; 167: 
No. 1, 34-42(15 Sep 1988). (CONF-8711124—). 

From Topical conference on deposition and growth: limits 
for microelectronics; Anaheim, CA, USA (2 Nov 1987). 

Reactive sticking coefficients (RSCs) were measured for 
silane and disilane on polycrystalline silicon for a wide range of 
temperature and flux (pressure) conditions. The data were obtained 
from deposition rate measurements using molecular beam scattering 
and a very low pressure cold wall reactor. The RSCs have non- 
Arrhenius temperature dependences and decreases with increasing 
flux at low (710°) temperatures. A simple model involving dissocia- 
tive adsorption of silane is consistent with these results. The results 
are compared with previous studies of the SiH,/Si(s) reaction. 


54341 Non-selective tungsten chemical-vapor deposition 
using Tungsten hexacarbonyl. Creighton, J.R. (Sandia Na- 
tional Laboratories, Albuquerque, NM 87185). AIP (Ameri- 
can Institute of Physics) Conference Proceedings; 167: No. 1, 
192-201(15 Sep 1988). (CONF-8711124—). 

From Topical conference on deposition and growth: limits 
for microelectronics; Anaheim, CA, USA (2 Nov 1987). 

We have used tungsten hexacarbonyl to deposit thin (< 1000 
A) non-selective tungsten films on silicon and silicon dioxide at 
550°C. Thicker (21 micron) tungsten films were then deposited 
using film as an adhesion layer. Films grown in this manner have 
excellent adhesion to SiOQ:, essentially 100% step coverage, and 
good resistivity (7.5—14 pM-cm). Samples could be transferred 
under vacuum from the deposition chamber to a UHV chamber 
equipped with Auger spectroscopy, thus allowing surface and inter- 
face properties of the tungsten films to be studied at the initial 
stages of growth. No evidence was found for a stoichiometric tung- 
sten oxide or tungsten silicide at the W/SiOz interface. 


54342 Prediction of a high-pressure phase transition and 
other properties of solid CO. at low temperatures. Kuchta, 
B.; Etters, R.D. (Physics Department, Colorado State Uni- 
— Fort Collins, Colorado 80523). Physical Review [Sec- 
rr a Condensed Matter; 38: No. 9, 6265-6269(15 Sep 

An optimization procedure is used to minimize the Gibbs 
free energy of solid CO, at pressures O[P=16 GPa, with respect 
to the unit-cell parameters, center-of-mass coordinates, and orienta- 
tions of all the independent molecules. A lattice-dynamics proce- 
dure is used to calculate the libron frequencies. The observed Pa3 
structure is predicted at low pressures, and a transition to an orth- 
orhombic Cmca phase is found at P = 4.3 GPa, with a volume 
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change AV = 0.3 cm*/mole. The calculated second virial coeffi- 
cients, sublimation energy, molar volume, pressure-volume relation, 
and libron frequencies in the Pa3 phase are in good agreement with 
experiment. In the Cmca phase the calculated libron frequencies 
agree fairly well with recent Raman scattering results. An analysis 
of the potential-energy surface shows that the large observed hys- 
teresis associated with the transition may be the result of large bar- 
riers between the phases. 


54343 Time-resolved study of vibrations of a-Ge:H/a- 
Si:H multilayers. Grahn, H.T.; Maris, H.J.; Tauc, J.; Abeles, 
B. (Department of Physics and Division of Engineering, 
Brown University, Providence, Rhode Island 02912). Physi- 
cal Review [Section] B: Condensed Matter; 38: No. 9, 6066- 
6074(15 Sep 1988). 

We describe experiments in which the vibrations of a~Ge:H/ 
a-Si:H multilayer structures on silica substrates are studied in real 
time. The vibrations are generated when a picosecond light pulse is 
absorbed in the structure, thereby setting up an elastic stress. The 
resulting motion is studied through a measurement of the change in 
the optical reflectivity as a function of time. We analyze the results 
in terms of the spectrum of normal modes of the multilayers and 
show that there exist surface modes at the free surface of the multi- 
layer. 


Microscopic structure of the SiQ:/Si interface. 
Himpsel, F.J.; McFeely, F.R.; Taleb-Ibrahimi, A.; Yarmoff, 
J.A.; Hollinger, G. (IBM Research Division, Thomas J. 
Watson Research Center, P.O. Box 218, Yorktown Heights, 
New York 10598). Physical Review [Section B: Condensed 
Matter; 38: No. 9, 6084-6096(15 Sep 1988). 

The bonding of Si atoms at the SiO./Si interface is deter- 
mined via high-resolution core-level spectroscopy with use of syn- 
chrotron radiation. All four oxidation states of Si are resolved, and 
their distribution is measured for Si(100) and Si(111) substrates. For 
oxides grown in pure O:, the density of Si atoms in intermediate 
oxidation states is (1.5 +- 0.5) x 10/sup 15/ cm/sup -2/. This value 
is obtained by measuring the core-level intensity, the escape depth 
in Si and SiO:, and the relative Si 2p photoionization cross section 
for different oxidation states. From the density and distribution of 
intermediate-oxidation states, models of the interface structure are 
obtained. The interface is not abrupt, as evidenced by the high den- 
sity of intermediate-oxidation states (about two monolayers of Si) 
and by their nonideal distribution. The finite width of the interface 
is explained by the bond-density mismatch between SiO. and Si. 
The electrical properties of the interface (band lineup, Fermi, and 
vacuum level) are determined. Annealing in He is found to influ- 
ence the electrical parameters by removing the P/sub b/ centers 
that pin the Fermi level. The distribution of oxidation states is not 
affected. 


54345 Comment on volume relaxation around defects in 
silicon upon electron emission. Nolte, D.D.; Walukiewicz, 
W.; ng E.E. (Lawrence Berkeley Laboratory, Universi- 
ty of California, Berkeley, California 94720). Physical Review 
[Section] B: Condensed Matter; 38: No. 9, 6316-6317(15 Sep 
1988). 

The calculation of volume relaxation requires knowledge of 
the value of the conduction-band-edge hydrostatic deformation po- 
tential. The purpose of this Comment is to calculate the volume re- 
laxation of the Au acceptor and the oxygen-vacancy pair (A 
center) in silicon based on the recently determined conduction-band 
deformation potential. 


54346 Ordering of isovalent intersemiconductor alloys. 
Bernard, J.E.; Ferreira, L.G.; Wei, S.; Zunger, A. (Solar 
Energy Research Institute, Golden, Colorado —s Physi- 
cal Review [Section] B: Condensed Matter; 38: No. 9, 6338- 
6341(15 Sep 1988). 

Recent observations of spontaneous long-range ordering in 
alloys of isovalent semiconductors, despite independent evidence 
for repulsive interactions in these systems, are interpreted in terms 
of first-principles total-energy calculations for ordered compounds 
and cluster-variation-method calculations for the disordered phase. 
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54347 Low-temperature phonon-drag thermoelectric 
power in heterojunctions. Lyo, S.K. (Sandia National Lab- 
oratories, Albuquerque, New Mexico 87185). Physical 
Review [Section] B: Condensed Matter; 38: No. 9, 6345- 
6347(15 Sep 1988). 

The phonon-drag contribution to the thermoelectric power 
is calculated at low temperatures in polar semiconductor heteros- 
tructures. Carriers are assumed to interact with longitudinal acous- 
tic phonons through deformation potential and with both longitudi- 
nal and transverse acoustic phonons through piezoelectric field. 
The magnitude and the temperature dependence of the phonon- 
drag contribution calculated without any adjustable parameter 
agree reasonably well with recent data from Al/sub x/Ga/sub 1-// 
sub x/As/GaAs heterolayer. Both piezoelectric scattering and de- 
formation potential scattering yield comparable contributions in the 
temperature range studied (i.e., below 10 K), although the former 
(latter) contribution becomes more important below (above) 3--4 K. 
Dielectric screening is found to reduce the phonon-drag thermo- 
power significantly. 


54348 Thermal nitridation of Si(100) using hydrazine and 
ammonia. Rogers J.W. Jr.; Blair, D.S.; Peden, C.H.F. 
(Sandia National Laboratories, Albuquerque, New Mexico 
87185). AIP (American Institute of Physics) Conference Pro- 
ceedings; 167: No. 1, 133-145(15 Sep 1988). (CONF- 
8711124—. 

From Topical conference on deposition and growth: limits 
for microelectronics; Anaheim, CA, USA (2 Nov 1987). 

X-ray photoelectron spectroscopy (XPS) was used to investi- 
gate the direct thermal nitridation of Si(100) using hydrazine and 
ammonia as nitrogen sources. The initial rate of film formation be- 
tween 873 and 1173 K was markedly higher at a given temperature 
using hydrazine. Over this temperature range, the measured XPS 
N(ls) binding energy using either nitrogen source remained con- 
stant at 398.1 eV during nitridation suggesting that the nitride films 
were chemically similar. In addition, no oxygen was detected in the 
films. The increased rate of nitride formation using hydrazine is at- 
tributed to the lower energy required for dissociative adsorption 
relative to ammonia. 


54349 (RFP-Trans—484) Process for the production of 
glass. Mizuguchi, H.; Kobayashi, T. (Rockwell International 
Corp., Golden, CO (USA). Energy Systems Group). Sep 
1988. Contract AC04-76DP03533. Translattion of Japanese 
Kokai Patent Sho 62-223029 (1987). 6p. NTIS, PC A02/MF 
A0O1. Order Number DE88017234/JAW. 

This invention relates to an improved process for the pro- 
duction of glass by the so-called sol-gel method, in which metal al- 
koxides are hydrolyzed. The process is discussed. 1 tab. 


54350 Synthesis of new amorphous metallic spin glasses. 
Haushalter, R.C. (to Dept. of Energy, Washington, DC). 
US Patent 4,756,747. 12 Jul 1988. Filed date 24 Jul 1986. vp. 
ro and Trademark Office, Box 9, Washington, DC 

A process for preparing an amorphous metallic precipitate 
comprising the steps of forming a mixture of chemical compounds 
M/sub 1/X and M/sub 2/Y in a polar organic solvent, wherein M/ 
sub 1/ is at least one transition metal having an atomic number in 
the range of 24-30, 45-48 and 77-80, M/sub 2/ is at least one metal 
selected from the group consisting of Sn, Pb, As, Sb, P, Te, Sc, S 
and mixtures thereof, and XY is soluble in the solvent, and forming 
(M/sub 1/)/sub a/(M/sub 2/)/sub b/ as the precipitate, the integers 
"a" and “b” providing stoichiometric balance in the precipitate. 


54351 Contribution of thermal stresses to the failure of 
Kevlar fabric composites, Deteresa, S.J.; Nicolais, L. (Law- 
rence Livermore National Lab., CA (USA); Napoli Univer- 
—™ (Italy)). Polymer Composites; 9: 192-197(Jun 

The effect of temperature changes on the compressive char- 
acteristics of Kevlar 49-epoxy composites were investigaved. Using 
published data on the elastic properties of Kevlar 49 fiber and a 
typical epoxy matrix and the equation for the thermal expansion co- 
efficient (TEC) developed by Schapery (1968) and Nairn (1985) for 
isotropic and transversely isotropic fibers, respectively, the temper- 
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ature change required to cause compressive failure of the fiber was 
calculated for various volume fractions; it was found that, for typi- 
cal unidirectional composites, thermally induced compressive fail- 
ure of Kevlar fibers is of little concern. However, a temperature re- 
duction places the curved fiber in the fabric-reinforced composite 
in axial compression, adding to the bending strain in the fiber. The 
combination of thermal stresses and external compressive loads that 
are below ultimate values by themselves can cause local compresive 
failure of the fiber. In addition, the kink bands formed as a result of 
compressive failure of Kevlar fiber are expected to cause debond- 
ing between fiber and matrix, and thus are also potential sites for 
crack initiation. 14 references. 





54352 (LA-tr—88-13) Fibrillar aromatic polyamide crys- 
tals, their preparation, and composites containing them. 
Endo, S. (Los Alamos National Lab., NM (USA); Toyobo 
Co. Ltd., Osaka (Japan)). 27 Feb 1987. Contract W-7405- 
ENG-36. Translation of Japanese patent No. 62-45625. 9p. 
a PC A02/MF AOl. Order Number DE88017043/ 
AW. 

This invention concerns a fibril aromatic polyamide crystal, 
its production method and the composite material which contains 
the fibril, its heat resistance and mechanical properties. Examples 
for the use of this invention are included. 1 fig., 1 tab. 


54353 Energetics of complex aluminosilicates. Navrotsky, 
A. (Princeton Univ., NJ (USA)). pp 180-194 of Physics and 
chemistry of porous media II. Banavar, J.R.; Koplik, J.; 
Winkler, K.W. (eds.). New York, NY; American Institute of 
Physics (1987). (CONF-8610148—). 

From Symposium on physics and chemistry of porous 
media; Ridgefield, CT, USA (15 Oct 1986). 

Systematic trends seen in the thermodynamics of alumino-sil- 
icate crystals and glasses at high temperature may be applicable to 
the complex aluminosilicates encountered as porous media. Specific 
features of the energetics of charge-coupled substitutions (e.g. Si* 
— Al** + Na*), of Al, Si order-disorder, and of the many metasta- 
ble states shown by crystalline and amorphous SiO: are discussed. 


(LA-tr—88-15) High polymer whisker. Endo, S. 
(Los Alamos National Lab., NM (USA)). 6 Dec 1986. Con- 
tract W-7405-ENG-36. Translation of Japanese patent No. 
276819. lip. NTIS, PC A03/MF AOl. Order Number 
DE88017042/JAW. 

This invention pertains to a whisker poly (p-oxybenzoil) 
crystal or whisker shape poly (2-oxy-6-naphthoil) crystal. The ob- 
tained whiskers have strong crystallization and are used as an iso- 
tropic reinforcer of a high intensity and strength. The process is 
discussed. 6 figs., 1 tab. 


54355 (LA-tr—88-16) Manufacturing method of organic 
whiskers. Kitakoji, Toshisuke; Sugano, Toshikatsu; Usui, 
Makoto; Furusawa, Takashi. (Los Alamos National Lab., 
NM (USA)). 8 Feb 1986. Contract W-7405-ENG-36. Trans- 
lation of Japanese Patent No. 61-28528, 1986. 10p. NTIS, 
PC A02/MF AO1. Order Number DE88017041/JAW. 

Manufacturing method of organic whiskers is achieved by 
adding, desirably, hardening agent and/or polymerization promoter 
to polymeric organic low molecular compound or its composition, 
then in vacuum, irradiating energy ray. The synthesis of epoxy 
resins is discussed. 


54356 Regrowth of implanted-amorphous Si. Ling, P.; 
Wu, N.R.; Washburn, J. (ARACOR, 1223E Arques Ave., 
Sunnyvale, CA (US)). pp 179-182 of Materials issues in sili- 
con integrated circuit processing. Wittmer, M.; Stimmell, J.; 
Strathman, M. Pittsburgh, PA; Materials Research Society 
(1986). (CONF-860445—). 

From Materials Research Society spring meeting; Palo Alto, 
CA, USA (15 Apr 1986). 

A two dimensional model of nucleation and growth is de- 
scribed which is consistent with the following experimental phe- 
nomena observed in the regrowth of ion-implanted silicon: (1) Sub- 
strate orientation effect on regrowth kinetics. (2) Impurity effects 
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on regrowth kinetics. (3) The activation energy dependence of re- 
growth rate. (4) Impurity redistribution and supersaturation effect. 
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REFER ALSO TO CITATION(S) 52995, 53137, 53584, 54026, 54098, 54418, 
54825, 54827, 54943, 54944, 54979, 55064, 55071, 55076, 55525, 55794 


54357 (CEA-CONF—9401) X-ray microanalysis of light 
elements with multilayers crystals. Application to the quanti- 
tative study of oxygen distribution in zirconium and zirconi- 
um alloys. Champigny, M.; Gauvain, D.; Barcelo, F.; Cadal- 
bert, R. (CEA Centre d’Etudes Nucleaires de Saclay, 91 - 
Gif-sur-Yvette (France). Dept. de Technologie). 1987. 5p. 
(In French). (CONF-8710255—). NTIS (US Sales Only), 
PC A02/MF AO1. Order Number DE88754713/JAW. 


From Autumn metallurgy meeting; Paris, France (20 Oct 
1987). 


54358 (CEA-CONF—9414) Uranium isotopic analysis 
with an ionic probe: methodology and examples of application. 
Holliger, P. (CEA Centre d'Etudes Nucleaires de Grenoble, 
38 (France). Inst. de Recherche Technologique et du Deve- 
loppement Industriel (IRDI)). (CEA Centre d'Etudes Nu- 
cleaires de Grenoble, 38 (France). Inst. de Recherche Tech- 
nologique et de Developpement Industriel (IRDIJ)). 1987. 
12p. (In French). (CONF-8710386—). NTIS (US Sales 
Only), PC A03/MF AOl. Order Number DE88754927/ 
JAW. 


From Workshop on mass spectrometry; Marcoule, France 
(22 Oct 1987). 

Uranium isotopic analysis by secondary ion mass spectrome- 
try (or ionic probe) can be effected routinely with an accuracy of 
about 1 per mill for the ratio 235/238. A reproducible analytic 
method is established from isotope standards: U METAL, U0/sub 
2/ and U/sub 3/0/sub 8/ for any matrix the prevailing secondary 
ion is U0/sup +//sub 2/ then U0/sup +/ and then U/sup +/. 
Each species has its own isotopic fractionation depending upon ion 
energy. The lowest fractionation is observed at -70 eV for U0/sub 
2//sup /+ ions and the highest-at -20 eV for U/sup /+ ions. Rou- 
tine analysis is carried out on U0/sub 2//sup /+ ions at -20 eV. 
The analysis allows the determination in a zone of a few microme- 
ters, a fast sample preparation, a short time (1 hr for an accuracy of 
0.1 %) and low isotopic ratio determinations (U 234 and U 236) by 
ion counting. 


54359 (CEA-CONF—9467) Extraction of actinides and 
inorganic acid by N,N-dialkylamides. Condamines, N.; Musi- 
kas, C. (CEA Centre d’Etudes Nucleaires de Fontenay-aux- 
Roses, 92 (France). Dept. de Genie Radioactif). 1988. 2p. 
(CONF-8804200—). NTIS (US Sales Only), PC A02/MF 
A01. Order Number DE88754931/JAW. 


From 18. actinide meeting; Paris, France (20 Apr 1988). 


54360 (CONF-881061—5) Secondary Neutral Mass Spec- 
trometry: The application of laser post ionization to trace sur- 
face analysis in semiconductor materials. Pellin, M.J.; Young, 
C.E.; Calaway, W.F.; Burnett, J.W.; Gruen, D.M. (Argonne 
National Lab., IL (USA)). 1988. Contract W-31109-ENG- 
38. 19p. NTIS, PC A03/MF AOl1; 1; GPO Dep. Order 
Number DE88012036/JAW. 

From Electrochemical Society fall meeting; Chicago, IL, 
USA (9 Oct 1988). 

SNMS uses the secondary neutral sputtered fraction, and can 
increase both yield and quantitative analysis. In this paper, lasers 
are used to ionize and then detect the sputtered neutral particles. 
This method is used with oxygen ion implantation to study Fe on 
Si substrates. In this way, Fe could be detected at the 500 ppT 
level in a single monolayer. 34 refs., 6 figs. (DLC) 
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54361 (CONF-8703286—, pp 247-265) Probing and anal- 
ysis for the detection of highly volatile chlorinated hydrocar- 
bons in the soil in the old waste site examination of an indus- 
trial area. Hagendorf, U.; Nerger, M. 1987. (In German). 
NTIS (US Sales Only), PC A15. Order Number 
DE88770407/JAW. ‘ 

From it. Aachen seminar on sludges, landfills, old waste 
sites: probing, sampling, analysis; Roetgen, F.R. Germany (19 Mar 
1987). 

Gewaesserschutz, Wasser, Abwasser.; no. 99. 

The paper presents a method allowing to reliably determine 
chlorinated hydrocarbons in the drilling cores of old waste site soils 
for their presence and their distribution in depth and space. Sam- 
ples taken from dry drillings supply representative information. The 
"Multiple Headspace Extraction’ according to Kolb which is a com- 
bination of extraction and gas chromatography will furnish the 
most accurate results. The paper demonstrates this methods using a 
specific case. 


54362 (CONF-8704112—, pp 77-82) Accelerator mass 
spectrometry solutions to semiconductor problems. Anthony, 
J.M.; Donahue, D.J. (Texas Instruments, Dallas (USA)). 
1987. Elsevier Science Publishers Co. Inc., 52 Vanderbilt 
Ave., New York 10017. Order Number TI88013520/JAW. 

From 4. international symposium on accelerator mass spec- 
trometry; Ontario, Canada (27 Apr 1987). 

A 2.5 MV Tandetron based accelerator mass spectrometry 
system has been used to measure several impurities (B, Cr, P, Ge, 
As, Sb and Au) in Si, GaAs and/or HgCdTe semiconductor sam- 
ples. Modifications of the Cs ion source and sample holder have 
been made to reduce the introduction of impurities into the system, 
and this has allowed detection limits of 0.1 parts per billion atomic 
to be reached in some cases. Depth profiles of simple semiconduc- 
tor structures have also been performed. A comparison of this 


method to more conventional analytical techniques such as SIMS is 
discussed. 


54363 (CONF-8709235—, pp 236-255) Analysis of 
oxygen in beryllium and beryllium foils by ion microanalysis. 
Price, C.W.; Norberg, J.C.; Musket, R.G.; Fulton, FJ. 
(Lawrence Livermore National Labs., CA (USA)). 19 Feb 
1988. NTIS, PC A 16. Order Number DE88009550/JAW. 

From Beryllium science: US/UK agreement on the use of 
atomic energy for mutual defense; Livermore, CA, USA (22 Sep 
1987). 

Ion microanalysis using a primary ‘*Cs* ion beam and sec- 
ondary-ion mass spectroscopy (SIMS) is an effective technique for 
the analysis of oxygen in beryllium. The sensitivity of SIMS per- 
mits analyses of oxygen contents near the solid solubility limit of 
oxygen in beryllium, which is estimated to be of the order of 30 
wppm or 17 appm. The excellent spatial resolution of the ion mi- 
croanalyzer also permits characterization of the oxygen distribution 
among the various phases and particles that may exist in beryllium. 
However, exact quantitative analyses of oxygen in beryllium are 
complicated by the presence of oxygen in discreet BeO particles 
and by residual contamination in the specimen chamber of the ion 
microanalyzer. In an effort to obtain more quantitative data from 
the SIMS analysis, non-implanted specimens were prepared with 
fluences from 1.28 x 10‘ to 3.84 x 10’° O atoms/cm? and calculated 
peak concentrations of 119 to 3695 appm. These specimens were 
then used to establish sensitivity factors required to perform quanti- 
tative analysis using the SIMS data. This analysis is effective for de- 
termining the oxygen content in the bulk beryllium matrix. When 
inclusions and other particles are present in beryllium, ion imaging 
can be used to determine the spatial distribution of particles con- 
taining oxygen, and optical metallographic and stereologic tech- 
niques can then be used to determine the oxygen content in the par- 
ticles based on the assumption that they are BeO. 


54364 (CONF-8709235—, pp 256-259) Application of 
MeV ion beam techniques for determination of oxygen and in 
beryllium. Musket, R.G. (Lawrence Livermore National 
Lab., CA (USA)). 19 Feb 1988. NTIS, PC A 16. Order 
Number DE88009550/JAW. 
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From Beryllium science: US/UK agreement on the use of 
atomic energy for mutual defense; Livermore, CA, USA (22 Sep 
1987). 

: Routine backscattering measurements of MeV helium ions 
from beryllium can be used to determine quantitatively the amount 
of oxygen on the surface with a sensitivity of a few times 10% 
oxygen atoms per cm? and the bulk oxygen concentration with a 
detection limit of about 350 atomic parts per million (appm). Simul- 
taneous backscattering and particle-index x-ray emission (PIXE) 
measurements were performed to improve the detection limit for 
bulk oxygen to about 10 appm. The basis for and the results from 
these and other ion-beam-analysis measurements are described. 12 
references, 3 figures. 


54365 (CONF-8709235—, pp 260-275) Selection of an 
instrumental technique for the trace-element analysis of beryl- 
lium. Trimby, P.A. 19 Feb 1988. NTIS, PC A 16. Order 
Number DE88009550/JAW. 

From Beryllium science: US/UK agreement on the use of 
atomic energy for mutual defense; Livermore, CA, USA (22 Sep 
1987). 

; The trace-element analysis of beryllium is discussed with 
particular reference to those techniques available at the Royal Ord- 
nance Factory, namely: gas fusion techniques; ultra-violet visible 
spectrometry; atomic absorption spectrometry; x-ray fluorescence 
spectrometry; energy-dispensive x-ray analysis; and inductively cou- 
pled plasma atomic emission spectrometry. Each method is dis- 
cussed separately beginning with an introduction to it's principles 
and then assessing it’s advantages and disadvantages. 


54366 (DOE/ER/60501—1) Development of laser-excited 
molecular luminescence spectrometric methods for aromatic 
hydrocarbons: Progress report, March 1, 1987 to February 
29, 1988. Winefordner, J.D. (Florida Univ., Gainesville 
(USA). Dept. of Chemistry). 1988. Contract FG05- 
87ER60501. 7p. NTIS, PC A02/MF A0O1. Order Number 
DE88017305/JAW. 

Considerable progress was made in the areas of chemilu- 
minescence in low pressure discharges, a self cleaning, continuous 
cooling belt for low temperature molecular luminescence spectrom- 
etry, the importance of the multiplex disadvantage with respect to 
excess low frequency noise, and electrothermal vaporization with 
laser excited fluorescence as a means of screening polycyclic aro- 
matic hydrocarbons in air particulates. 5 refs., 9 figs., 3 tabs. 


54367 (DOE/ID—10155) Rapid in-process analysis of 
melts: Final report. (EG and G Idaho, Inc., Idaho Falls 
(USA)). Feb 1987. Contract AC07-761D01570. 54p. NTIS, 
PC A04/MF A0Ol; 1; GPO Dep. Order Number 
DE88014872/JAW. 

A system was investigated and developed to provide on-line 
analysis of molten steel for the purpose of decreasing energy use by 
reducing the time to maintain a steel melt during analysis. The 
system consists of: (1) a probe to produce a representative powder 
by gas nebulization of the melt and rapid cooling of the particles, 
(2) a transport system to deliver, concentrate, and control the qual- 
ity of the powder, and (3) an inductively-coupled plasma analysis 
system to determine the elemental composition of the powder. The 
system was tested with a tin alloy and to a lesser extent with steel 
alloys. For industrial purposes the system can be fully automated 
via minicomputer monitoring and control of various system operat- 
ing pressures. 7 refs., 18 figs., 6 tabs. 


54368 (DOE/PC/80503—T11) DOE weapons laborato- 
ries’ contributions to the nation’s defense technology base. 
Jonas, J. (Illinois Univ., Urbana (USA). Dept. of Chemis- 
try). 1988. Contract FG22-85PC80503. 8p. NTIS, PC A02/ 
MF AO1; 1; GPO Dep. Order Number DE88014842/JAW. 

The work found on two projects. First, theoretical interpre- 
tation of the experimental data on naphthalene transport in super- 
critical fluids of carbon dioxide and ethylene has been carried out. 
The second project involved chemical synthesis of several complex 
liquids which serve as models for coal-derived liquids. The self-dif- 
fusion coefficients of 2-ethylhexyl benzoate and 2-ethylhexyl hexan- 
oate were measured over a wide range of pressures and tempera- 
tures. In addition, densities and shear viscosities were also deter- 
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mined over the same range of thermodynamic states. The rough 
hard sphere (RHS) model and the Stokes-Einstein equation are used 
to analyze the data. The RHS model indicates a high degree of ro- 
tational-translational coupling which increases as density increases. 
The nonspherical shape and conformational flexibility of the mole- 
cule are proposed as the cause of this behavior. The Stokes-Einstein 
equation is found to hold over 5 orders of magnitude changes in 
self-diffusion and viscosity. The proton decoupled natural abun- 
dance °C NMR spin-lattice relaxation times T 1 for EHB and 
DEHB are compared. 6 refs., 3 figs. 


54369 (IAE—4417/15) Automatized complex for high- 
sensitive activation methods of carbon, oxygen, and nitrogen 
determination with cyclotron and tandem electrostatic accel- 
erator. Baranova, G.A.; Vinogradov, A.A.; Kondrashov, 
L.F. and others. (Gosudarstvennyj Komitet po 
Ispol'zovaniyu Atomnoj Ehnergii SSSR, Moscow. Inst. 
Atomnoj Ehnergii). 1987. 17p. (In Russian). NTIS (US 
Sales Only), PC A03/MF AOl. Order Number 
DE88704182/JAW. 

The ACAN automatized complex for activation analysis in 
charged particle accelerators is described. The complex includes: an 
automatized device for irradiation of samples in vacuum with 
remote control ensuring their change for about 1.5 min, as well as 
computer-aided automatized device for measuring and processing 
spectra of dozens of samples. To determine carbon, oxygen and ni- 
trogen impurities by activation with helium-3 ions and protons the 
methods of radiochemical isolation of analytical carbon-11 and fluo- 
rine-18 isotopes are developed. The methods permit one to deter- 
mine gas-forming impurities in more than 30 metals and’ compounds 
with the record detection limits of 10/sup -6/-10/sup -7/ mas.%. 
Some applications of the developed methods for analysis of high- 
pure semiconductors are described. 6 refs.; 5 figs.; 2 tabs. 


54370 (INIS-mf—11263) Mining Pribram in Science and 
technology. Proceedings of Session N - Analysis of mineral 
raw materials. Pavlikova, E.; Petak, P. (eds.). (Ceskoslo- 
venska Vedeckotechnicka Spolecnost, Prague). 1987. 233p. 
(In Czech, Slovak). (CONF-8710342—). NTIS (US Sales 
Only), PC Ali/MF AOl. Order Number DE88704145/ 
JAW. he 

From Mining Pribram in science and technology; Pribram, 
Czechoslovakia (12 Oct 1987). 

The participants in conference session N heard 16 papers of 
which 4 were incorporated in INIS. The incorporated papers deal 
with the design of analyzers for the determination of uranium, free 
acids and nitrates, the use of Czechoslovak microtron MT 22 in 
gamma activation analysis of gold, X-ray fluorescence analysis of 
trace elements in minerals and the use of X-ray spectral analysis in 
the determination of copper, zinc, lead and sulfur. (E.S.). 


54371 (INIS-mf—11306) Simultaneous determination of 
Hg, Pb, As, Cu, Zn and Ni in natural waters (with humic ma- 
terial) by energy dispersive X-ray fluorescence. Morales S, 
E.A.; Zepeda L, E. (Seccion Industrial, Direccion General 
de Energia Nuclear (Guatemala)). (Direccion General de 
Energia Nuclear, Guatemala City (Guatemala)). May 1988. 
19p. (In Spanish). NTIS (US Sales Only), PC A03/MF AOI. 
Order Number DE88704270/JAW. 

Standardization of a method for simultaneous quantification 
of Hg, Pb, As, Cu, Zn and Ni in natural waters with humic acid 
contents was carried out. APDC for complexing free ions and silica 
gel as adsorber of metallic humates and further filtration were em- 
ployed. X-ray fluorescence analysis was performed on filters. Good 
results were found for silica-gel as adsorber. Detection limits of 4 
nanograms/milliliter were determined. 


54372 (LA-UR—88-2819) High sensitivity technetium 
analysis using negative thermal ionization mass spectrometry. 
Rokop, D.J.; Schroeder, N.C.; Wolfsberg, K. (Los Alamos 
National: Lab., NM (USA)). 1988. Contract W-7405-ENG- 
36. 3p. (CONF-8808115—1). NTIS, PC A02/MF AOI. 
Order Number DE88016151/JAW. 


From 11. international mass spectrometry conference; Bor- 
deaux, France (29 Aug 1988). 
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Determination of the reaction products of solar neutrinos 
with ®*Mo and Mo to produce {approximately}10* atoms of *Tc 
and *’Tc in 10‘ tons of ore for the last several million years have 
prompted the development of highly sensitive isotopic analytical 
technique for technetium. Secular equilibrium Tc, present in the 
ore at 10° to 10° atom levels will be used for an internal tracer to 
fix absolute atom amounts. Previous work has suggested that nega- 
tive thermal ionization can produce high ionization efficiency for 
certain selected elements, including technetium. Negative thermal 
ionization has several advantages over the positive ion approach. 
Technetium forms the’ pertechnetate ion while the most common 
and abundant isobaric impurity, molybdenum, forms MoOs/sup 
{minus}/. In addition, technetium forms negative ions very effi- 
ciently; efficiencies of >2% have been measured. Positive ion tech- 
niques are much less efficient. Organic impurities also are much less 
troublesome in the negative ionization mode. 6 refs. 


54373 (LAFI—110) Neutron activation analysis -efficien- 
cy for geochemical studies of sedimentary rocks in Latvia. 
Fedorenko, Ya.D.; Penkevitsa, M.M.; Damburg, N.A. (AN 
Latvijskoj SSR, Riga. Inst. Fiziki). 1987. 14p. (In Russian). 
NTIS (US Sales Only), PC A03/MF A0O1. Order Number 
DE88704305/JAW. 

Due to a low content of elements in gypsum and gypsum- 
containing sediments the instrumental neutron activation (INAA) is 
used for element detection. The samples are exposed to thermal and 
resonance neutron radiation. The INAA has been proved to be 
more efficient compared to the spectral analysis: for the INAA de- 
tection limits are by some order lower. The content change charac- 
teristics of some elements in gypsum-containing dated to the Upper 
Devonian have been studied.Among the elements under investiga- 
tion only one (rubidium) has been shown to directly relate to the 
quantity of gypsum. 7 refs.; 1 fig.; 4 tabs. 


54374 (MINTEK-TR—1266) Production of pure vanadi- 
um: Pt. 1. Production and reduction of high purity V/sub 2/ 
O/sub 5/. Haehn, R.; Krueger, J. (Council for Mineral 
Technology, Randburg (South Africa)). [1987]. 12p. Mintek, 
P O Box X3015, Randburg, 2125, South Africa. 

Translated from Metall (Aug 1985) v. 8 p. 704-707. 

To improve the purity of commercially produced vanadium 
a process was developed for production of vanadium no less than 
99.9% VV, based on the aluminothermical reduction of vanadium 
oxides. An extraction process for production of pure vanadium 
oxides and a special technology for aluminothermical reduction of 
V-oxides in a copper mold for production of VAI-ingots with about 
85% V was developed. These ingots were used directly as elec- 
trodes in the electron beam furnace. 


54375 (MINTEK-TR—1267) Separation and recovery of 
chromium and vanadium metal ions from waste waters. Roth- 
mann, H.; Bauer, G.; Stuhr, A.; Retelsdorf, H-J. (Council 
for Mineral Technology, Randburg (South Africa)). [1987]. 
1Sp. Mintek, P O Box X3015, Randburg, 2125, South 
Africa. 

Translated from Metall, (Aug 1976) v. 8 p. 737-741. 

Possibilities of Cr- and V- recovery from waste waters, pre- 
cipitation of chromate and vanadate ions as insoluble compounds, 
absorption of Cr and V on solid ion exchange resins, absorption of 
Cr and V on fluid ion exchangers. Extraction with fluid exchang- 
ers: simultaneous extraction of Cr and V with Ion Exchanger Hoe 
F 1857 to determine the distribution isotherms, separate extraction 
of Cr in a continuously operating mixer-settler plant, separate ex- 
traction of vanadate in a constantly operating mixer-settler plant, 
test with an extraction column, losses in the organic phase during 
chromium and vanadium extraction, discussion of the test results 
and economic considerations. 


54376 (NAS-NS—3117) Radiochemical neutron activation 
analysis for 36 elements in geological material: Au, Ag, Bi, 
Br, Cd, Cs, Ge, In, Ir, Ni, Os, Pd, Rb, Re, Sb, Se, Sn, Te, TI, 
U, and Zn as well as Sc, Y, and REE. Anders, E.; Wolf, R.; 
Morgan, J.W.; Ebihara, M.; Woodrow, A.B.; Janssens, M.J.; 
Hertogen, J. (Chicago Univ., IL (USA)). 1988. 99p. NTIS, 
PC A0O5/MF AOl; 1; GPO Dep. Order Number 
DE88008749/JAW. 
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In lunar and terrestrial rocks and in meteorites, the radioche- 
mical neutron activation method decribed here enables determina- 
tion of the 21 trace and ultratrace elements Ag, Au, Bi, Br, Cd, Cs, 
Ga, Ge, In, Ir, Ni, Os, Pd, Rb, Re, Sb, Se, Te, Tl, U, Zn, as well as 
13 rare earth elements (REE), Sc and Y. Materials, techniques and 
procedures are discussed. 81 refs. 


s 


54377 (ORNL/M—463, pp 75-77) Extraction of chromi- 
um of electro-plating waste. Deghaidy, F.S.; Abdel-Sfafy, 
H.I1; Abou-El-Wafa, O. (Suez-Canal Univ., Ismailia 
(Egypt)). 1987. CEP Consultants, Ltd., 26 Albany St., Edin- 
burgh EH1 3QH, UK. Order Number T188006131/JAW. 
(CONF-870937— Vol. 1). 

From 6. international conference on heavy metals in the en- 
vironment; New Orleans, LA, USA (15 Sep 1987). 

The feasibility of using tri-iso-octylamine for the extraction 
of Cr from a treated synthetic waste material as that produced in 
electroplating industry was tested. Chromium in the waste material 
is in the (III) state and was oxidized by potassium persulfate to 
form Cr2O; species. The minimum amount of persulfate necessary 
to bring about oxidation to Cr(VI), prior to extraction, was deter- 
mined. Optimum conditions for chromium extraction and its strip- 
ping from the organic phase were investigated. 


54378 (ORNL/M—463, pp 96) Kinetic, spectroscopic 
and equilibrium studies of surface complexation of trace ele- 
ments. Leckie, J.O.; Hayes, K.F. (Stanford Univ., CA 
(USA)). 1987. CEP Consultants, Ltd., 26 Albany St., Edin- 
burgh EH! 3QH, UK. Order Number T188006131/JAW. 
(CONF-870937—Vol.1). 

From 6. international conference on heavy metals in the en- 
vironment; New Orleans, LA, USA (15 Sep 1987). 

The pressure-jump relaxation technique has been used to de- 
termine the kinetic mechanisms of fast adsorption reactions involv- 
ing Pb(II) and goethite. X-ray spectroscopy (EXAFS) studies of 
adsorbed Pb(II), Se(IV) and Se(VI) on goethite have yielded in- 
sights into the bonding arrangements and coordination of the sur- 
face complexes. Both the kinetic and the EXAFS studies are con- 
sistent with the observations of ionic strength effects on the adsorp- 
tion of weakly and strongly binding ions. Results of the kinetic 
studies and ionic strength effects have been modeled using triple 
layer surface complexation model. Information from the EXAFS 
work allows assignment of inner-sphere complexes for strongly 
binding ions (Pb(II) and Se(VI)), and outer-sphere complexes for 
weakly binding ions (Se, (IV)). Applications for the new version of 
the triple layer surface complexation model are found in simulations 
of transport of trace metal solutes in ground waters, and rivers and 
lakes. In addition, the new model may find application in simula- 
tions of engineered processes for removal of trace elements from 
waste waters. 


54379 (ORNL/M—463, pp 259-261) Inductively coupled, 
plasma source mass spectrometry: a new element/isotope spe- 
cific mass spectrometry detector for chromatography. Van 
Loon, J.C.; Alcock, L.R.; Pinchin, W.H.; Paudyn, A.; 
French, J.B. (Univ. of Toronto, Ontario (Canada)). 1987. 
CEP Consultants, Ltd., 26 Albany St., Edinburgh EHI1 
3QH, UK. Order Number T188006131/JAW. (CONF- 
870937—Vol.1). 

From 6. international conference on heavy metals in the en- 
vironment; New Orleans, LA, USA (15 Sep 1987). 

A new mass spectrometry detector for chromatography is 
described. It is element/isotope specific. The interfacing of GC 
with the detector is very simple, consisting of a short (0.5m) stain- 
less steel tube. Oxygen gas (about 20% of total sample gas flow) 
must be injected, into the GC effluent entering the torch, to pre- 
vent carbon buildup on the torch. Three pentylated tin compounds 
(MesSnPe, Me2SnPe2 and MeSnPes) were separated and determined 
using the system. Although detection limits (ng’s) achieved in this 
preliminary work were worse by over 1 to 20 order of magnitude 
compared to the state-of-the-art electrothermal atomic absorption 
detection, the approach holds much promise for the future in envi- 
ronmental/clinical metal organic species investigations. 
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54380 (ORNL/M—463, pp 328-331) Speciation of chro- 
mium compounds using ICP as an element-specific detector 
for HPLC. Stockton, R.A.; Friederich, N.J.; McClendon, 
E.L.S.; Priebe, S.R.C. (Midwest Research Institute, Kansas 
City, MO (USA)). 1987. CEP Consultants, Ltd., 26 Albany 
St., Edinburgh EH1 3QH, UK. Order Number T1I88006131/ 
JAW. (CONF-870937—Vol.1). 

From 6. international conference on heavy metals in the en- 
vironment; New Orleans, LA, USA (15 Sep 1987). 

This paper describes a technique for interfacing a high-pres- 
sure liquid chromatograph (HPLC) with an inductively couples 
plasma (ICP) for the separation/speciation of chromium(III) and 
chromium(VI). The interface is a direct connection between the 
HPLC and the ICP, without any major hardware modifications. 
The ICP is used as an element-specific detector which monitors the 
Cr emissions at the 267.7-nm ionic Cr line. Data from the ICP are 
reduced by an on-line microcomputer to hardcopy graphical 
output, an on-screen digital display, and disk storage for quantita- 
tive analysis. 


54381 (ORNL/M—463, pp 369-371) Preparation of ul- 
trapure peroxydisulfate salts for use in heavy metal analyses. 
Keel, R.T.; Tisue, G.T. (Clemson Univ., SC (USA)). 1987. 
CEP Consultants, Ltd., 26 Albany St., Edinburgh EH1 
3QH, UK. Order Number 1T188006131/JAW. (CONF- 
870937—Vol.1). 

From 6. international conference on heavy metals in the en- 
vironment; New Orleans, LA, USA (15 Sep 1987). 

Purification methodology for reagents used for heavy metal 
analyses is somewhat limited. Difficulties abound when one wishes 
to purify inorganic salts, especially when the salt is highly reactive 
or thermally labile as is the case with the peroxydisulfates. One ap- 
proach that is often overlooked is the direct synthesis of such com- 
pounds from purified starting materials. In many cases, direct syn- 
thesis may be the best or perhaps the only way that one can ap- 
proach such a problem. The authors have had considerable success 
with the synthetic approach to these problems and based on a 
survey of the literature, present the only ultrapure synthesis of po- 
tassium peroxydisulfate available. 


54382 (ORNL/M—463, pp 486-488) Solid sampling 
Zeeman GRAAS - a versatile tool for rapid and direct metal 
analysis and homogeneity studies. Grobecker, K.H.; Mohl, 
C.; Stoeppler, M. (Gruen Optik Wetzlar (Germany, F.R.)). 
1987. CEP Consultants, Ltd., 26 Albany St., Edinburgh 
EH1 3QH, UK. Order Number TI88006131/JAW. (CONF- 
870937—Vol.1). 

From 6. international conference on heavy metals in the en- 
vironment; New Orleans, LA, USA (15 Sep 1987). 

The direct analysis of trace metals in solids by GFAAS has 
significantly gained due to the introduction of Zeeman background 
correction and instruments particularly designed for this purpose. 
Thus, the present state-of-the-art permits not only quick estimates 
of trace metal levels in numerous materials but also insight into the 
distribution of metals in biological structures and reliable informa- 
tion about the homogeneity of different types of materials, particu- 
larly of reference materials. 


54383 (PB—%8-218342/XAB) Selective water removal in 
purge/ge (gas chromatograph) analysis of volatile aromatics in 
aqueous samples. Cochran, J.W. (Northrop Services, Inc., 
Ada, OK (USA)). 1987. Sp. NTIS, PC A02/MF AO1. 

Pub. in Jnl. of High Resolution Chromatography and Chro- 
matography Communications, Vol. 10, 573-575(Oct 1987). 

A gas-chromatographic method for volatile aromatics in 
which an aqueous sample is purged directly to a cryogenically 
cooled, fused-silica column uses a Nafion tube drier between the 
purge vessel and GC column to selectively remove water from the 
analyte-containing purge stream. Volatile aromatics are focused on 
the cold capillary column with subsequent oven temperature pro- 
gramming for GC analysis. Examples of the technique have been 
presented on a 5.3 mm, DB-5 column. 
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54384 (PNL-SA—15424) Supercritical fluid chromatogra- 
phy: The effect of the partial molar volume in the stationary 
phase on retention. Yonker, C.R.; Smith, R.D. (Pacific 
Northwest Lab., Richland, WA (USA)). Jul 1988. Contract 
AC06-76RL01830. 20p. (CONF-88062i—1). NTIS, PC 
A03/MF A0O1. Order Number DE88016959/JAW. 

From 12. international symposium on column liquid chroma- 
tography; Washington, DC, USA (19 Jun 1988). 

Retention in supercritical fluid chormatography (SFC) is a 
dynamic mechanism involving intermolecular interactions in the 
mobile phase and stationary phase. A simple thermodynamic model 
describing solute retention has been investigated based on the mac- 
roscopic thermodynamic variables of the solute partial molar 
volume in the stationary and mobile phases. Solute-solvent interac- 
tions in the mobile phase are dominant at lower pressures. Solute 
interaction with the five different stationary phases reflects the po- 
larizability difference between these phases as shown by the partial 
molar volume of the solute in the stationary phase. 12 refs., 4 figs. 


54385 (STUK-A—70) Rapid determination of strontium- 
89 and strontium-90. Experiences and results with various 
methods after Chernobyl accidnet in 1986. Hellmuth, K.H. 
(Finnish Centre for Radiation and Nuclear Safety, Helsinki). 
May 1987. 43p. NTIS (US Sales Only), PC A03/MF AOI. 
Order Number DE88754502/JAW. 

The main purpose of this study was to run experiments on 
rapid methods for radiostrontium determination. The aim was also 
to check the order of magnitude of radiostrontium directly avail- 
able to plant uptake by roots. A brief inspection of the methods 
available showed that there is no ideal rapid method. Paying atten- 
tion to interference from other nuclides, the /sup 90/Sr content of 
a variety of substances, such as milk, grass and soil could be deter- 
mined by a two step extraction method with tributyl phosphate. 
Despite the short waiting time needed for the necessary ingrowth 
of /sup 90/Y, the first results were available soon after the acci- 
dent. Comparison with the results obtained by the conventional ni- 
trate separation method later showed the firs results to be fairly ac- 
curate. One of the important radionuclides, /sup 89/Sr, could not 
be determined with the rapid methods used. It was evident from 
our results that the fallout from Chernobyl contained only a negli- 
gible amount of /sup 90/Sr. The levels in soil, grass and milk indi- 
cated that the increase of /sup 90/Sr as a result of the accident was 
within the limits of error of the measurements. The few air-filter 
samples analysed, however, could not be assessed because of inter- 
ference from Ce isotopes. Another rapid separation method used 
for samples with a low Ca content, such as wet and dry deposition 
using the extraction of Sr as thenoyltrifluoracetylacetonate and sub- 
sequent liquid scintillation counting, was not successful under con- 
ditions of fresh fallout. Experiences after the reactor accident clear- 
ly show that there is a need to develop rapid methods for /sup 
89,90/Sr determination. 


54386 Prediction and identification of multiple-photon 
resonant ionization processes. Smith, D.H.; McKown, H.S.; 
Young, J.P.; Shaw, R.W.; Donohue, D.L. (Analytical 
Chemistry Division, Oak Ridge National Laboratory, P. O. 
Box Y, Oak Ridge, Tennessee 37831—8121). Applied Spec- 
troscopy; 42: No. 6, 1057-1061(Aug 1988). 

Many single-color, multiple-photon transitions leading to 
ionization are observed for lanthanide and actinide elements in ex- 
periments using resonance ionization mass spectrometry (RIMS). It 
is desirable both to identify the energy levels involved in observed 
transitions and to be able to predict in advance their location. A 
computer code, ETRANS, has been written to perform these func- 
tions. Examples of both types of operation are given. 





54387 Differential photothermal deflection spectroscopy 
using a single position sensor. Spear, J.D.; Russo, R.E.; 
Silva, R.J. (Lawerence Berkeley Laboratory, Berkeley, 
California, 94720 (J.D.S., R.E.R.); and Lawerence Liver- 
more National Laboratory, Livermore, California 94550 
(R.J.S.)). Applied Spectroscopy; 42: No. 6, 1103-1105(Aug 
1988). 


A differential dual-beam photothermal deflection spectrome- 
ter using a single position sensor is described. An excitation and a 
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probe laser beam are directed simultaneously into a sample solution 
and a reference solution to provide real-time background correc- 
tion. The probe beam that passes through the reference cell is 
folded back into the path of the sample-cell probe beam in such a 
way that only one position sensor is needed to monitor the deflec- 
tion in both cells. Nd/sup 3+/ solutions are used to demonstrate 
the effect of background correction and the sensitivity of this dual- 
beam photothermal deflection arrangement. 
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REFER ALSO TO CITATION(S) 52977, 52988, 53057, 53147, 53293, 53319, 
53358, 53389, 53390, 54001, 54104, 54340, 54353, 54368, 54383, 54421, 54455, 
54737, 54738, 54739, 54831, 54910, 55073, 55074, 55075, 55459, 55501, 55502, 
55525 


54388 (AD-A—194556/7/XAB) Theoretical investiga- 
tions of nitrocubane decomposition. Garrett, B.C. (Chemical 
Dynamics Corp., Upper Marlboro, MD (USA)). 1987. 3p. 
NTIS, PC A02/MF AO1. 

The development of propulsion systems for the Strategic 
Defense Initiative requires propellants that are highly energetic, yet 
stable. An understanding of the factors controlling the stabilities of 
propellants requires knowledge of the detailed microscopic decom- 
position pathways and their relative rates. Experimental investiga- 
tions can be limited by the inability to study individual elementary 
reaction steps, and the inability to attain the temperatures and pres- 
sures experienced in a detonation. Theoretical studies are a comple- 
mentary tool to experiments and provide insight into the dynamics 
of the elementary reactions as well as crucial kinetic data. Theoreti- 
cal calculation of the chemical reaction rate is a two-step process: 
first, the interaction energies between the atoms is obtained from an 
electronic structure calculation, followed by a dynamical calcula- 
tion of the rate. Currently, these methods can be routinely applied 
to provide accurate kinetic data only for relatively small systems. 
The goal of this research is to extend and validate these methods 
for the treatment of much larger molecules such as those found in 
the decomposition of nitro derivatives of cubanes. 


54389 (AD-A—194641/7/XAB) Raman cross sections of 
chemical agents and simulants. Technical report, October 
1985-July 1987. Christesen, S.D.; Heyl, M.J. (Chemical Re- 
search, Development ‘and Engineering Center, Aberdeen 
Proving Ground, MD (USA)). Apr 1988. 16p. (CRDEC- 
TR—88085). NTIS, PC A03/MF AOI. 

The differential Raman scattering cross sections of chemical 
agents (GA, GB, HD, and VX) and chemical-agent simulants 
(DMMP and DIMP) were measured with visible and UV wave- 
length excitation. These compounds were weak Raman scatterers 
with cross sections for the strongest lines on the order of 6 to 10 x 
10-*° sq. cm./sr/molecule with 514.5-nm excitation. Excitation at 
363.8 nm yielded only a slight preresonance enhancement of the 
Raman cross sections. Because of the small cross sections and the 
lack of enhancement, remote Raman detection of chemical agents 
appears doubtful. 


54390 (CEA-R—5438) Purification of hydrogen under a 
free or combined form in a gaseous mixture, by chemical re- 
actions with uranium. Caron Charles, M. (CEA Centre 
d'Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette (France). 
Inst. de Recherche Technologique et de Developpement In- 
dustriel (IRDI); Institut National Polytechnique, 31 - Tou- 
louse (France)). Mar 1988. 162p. (In French). NTIS (US 
Sales Only), PC A08/MF AOl. Order Number 
DE88754722/JAW. 

Within the framework of the european fusion program, we 
are dealing with the purification of hydrogen (tritium) under a free 
or combined form, from a H/sub 2/, N/sub 2/, NH/sub 3/, CH/ 
sub 4/, O/sub 2/, gaseous mixture. The process consists in cracking 
the hydrogenated molecules and absorbing the impurities by chemi- 
cal reactions with uranium, without holding back hydrogen. In the 
temperature range: 950 K < T < 1200 K hydrides are indeed fully 
decomposed for hydrogen partial pressures lower than ten atmos- 
pheres while uranium oxides, nitrides and carbides formation reac- 
tions are promoted. The experiments are carried out with massive 
uranium heated at 973 K in a closed reactor. They confirm that 
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such a process may satisfy our goals, but they point out the impor- 
tance of interactions occurring between the gaseous and solids sys- 
tems and interfere with the conversion rates. Gaseous pressure de- 
creases with time according to two successive phases: the first one 
is governed by a surface kinetic law, while after a short transition 
time, gas diffusion in the solid products arises and becomes the lim- 
iting step of the reactions. Experimental results with pure gases and 
mixtures, prove that solid products have different structures. An il- 
lustrative example is given by nitrogen and methane reactions with 
uranium: the solid layers are compactely formed with each pure gas 
and they slow down the chemical kinetic rates; on the contrary the 
chemical kinetic rates of the mixed gases reactions are clearly in- 
creased and the diffusional rates are postponed. Then, the compa- 
city of the solid products merely depends on the operating condi- 
tions and the influence of the reactional surface state on the chemi- 
cal kinetic rates is here pointed out. 


54391 (DOE/ER/04426—9) Kinetics of elementary atom 
and radical reactions: Progress report. Gordon, R.J. (Illinois 
Univ., Chicago (USA)). 1 Aug 1986. Contract AC02- 
TTERO04426. 15p. NTIS, PC A03/MF AO1. Order Number 
DE88017317/JAW. 

Our research program is concerned with the kinetics of ele- 
mentary gas phase reactions and energy transfer involving polyato- 
mic molecules. We report here on three ongoing projects: The re- 
action of oxygen atoms with hydrogen molecules, the electronic re- 
laxation of NH radicals, and the vibrational relaxation of highly ex- 
cited SFe molecules. 10 refs., 5 figs. 


54392 (DOE/ER/04426—10) Kinetics of elementary 
atom and radical reactions: Three year progress report. 
Gordon, R.J. (Illinois Univ., Chien (USA)). Jun 1987. 
Contract AC02-77ER04426. 24p. NTIS, PC A03/MF AO1. 
Order Number DE88017318/JAW. 

Our program during the past three years has dealt with three 
problems in chemical kinetics: the reaction of oxygen atoms with 
hydrogen molecules, the electronic relaxation of NH radicals, and 
the vibrational relaxation of highly excited SF; molecules. We 
report here on the progress in each of these areas. 27 refs., 9 figs. 


54393 (DOE/ER/10612—18) Stable isotope studies: 
Progress report, March 1985--August 1987. Ishida, Takan- 
obu. (State Univ. of New York, Stony Brook (USA)). 10 
Aug 1987. Contract ACO02-80ER10612. 118p. NTIS, PC 
A06/MF AO1; 1; GPO Dep. Order Number DE88016485/ 
JAW. 

Studies have been carried out in the following areas: Stable 
Isotope Fractionation (1) Effects of chemical poisons and surface 
modifiers on polycrystalline platinum electrode surfaces have been 
investigated with a goal to develop a new form of heterogeneous 
catalyst for the hydrogen isotope exchange between dihydrogen 
and water. (2) A new nitrogen-15 fractionation process has been de- 
veloped, based on the isotope exchange between liquid N2O3-N2O. 
mixture and their vapor phase at a subambient temperature and a 
raised pressure. (3) A closed chemical recycle process has been de- 
veloped for use in connection with the refluxer in the Nitrox-type 
nitrogen-15 plant. Isotope Effects (1) The vapor pressure isotope 
effect (VPIE) study of liquid fluoromethanes have been completed. 
(2) The VPIE study of solid and liquid ammonia has been complet- 
ed. (3) A theoretical foundation of the additivity for the vibrational 
zero-point energy (ZPE) has been developed. Studies of Liquid 
Ammonia. With an aim to study intermolecular interaction (and the 
inversion phenomenon, in particular) in liquid ammonia, and to fur- 
ther investigate various ammonia solutions, a molecular dynamics 
(MD) study has been initiated. An MD program has been complet- 
ed, and force field functions have been developed for an ensemble 
of non-rigid ammonia molecules. 107 refs., 41 figs., 10 tabs. 


54394 (DOE/ER/13648—4) The shear viscosity and 
mutual diffusion coefficients of binary mixtures using the 
Modified Enskog Theory. Perez, S.; Kincaid, J.M. (State 
Univ. of New York, Stony Brook (USA). Dept. of Mechan- 
ical Engineering). [1988]. Contract FG02- S7ER 13648. 16p. 
NTIS, PC A03/MF AOl. Order Number DE88017085/ 
JAW. 
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We use an extended form of the Modified Enskog Theory 
(MET) to calculate viscosity and mutual diffusion coefficients for 
several binary mixtures. Second and third virial coefficients are re- 
quired for the calculations. We find that the extended MET pro- 
vides predictions of the shear viscosity for He-Ar and Ne-Ar mix- 
tures with an accuracy of 2% at densities up to 6 mol/{ell}. Ex- 
tended MET values of mutual diffusion coefficients of binary mix- 
tures in which the mole-fraction of one component approaches zero 
were calculated for He-Ar and Kr-Ar mixtures. The MET values 
fall within 10-15% of the experimental data at densities up to 11 
mol/{ell}. 14 refs., 3 figs., 4 tabs. 


54395 (DOE/ER/13773—1) Model catalyst studies of 
active sites and metal support interactions on vanadia and 
vanadia-supported catalysts: Progress report, September 1, 
1987--November 30, 1988. Henrich, V.E. (Yale Univ., New 
Haven, CT (USA). Dept. of Applied Physics). Sep 1988. 
Contract FG02-87ER13773. 16p. NTIS, PC A03/MF AOl1. 
Order Number DE89000028/JAW. 

We have been proceeding in two directions in our research 
on strong metal-support interactions and the nature of active sites 
on vanadia catalysts. In our work on model Rh/TiO: catalysts fab- 
ricated on single-crystal supported, we have prepared and charac- 
terized the stoichiometric and the reduced TiOz (110) supports, 
with and without monolayer amounts of Rh. We are using UPS to 
determine the electronic structure of single Rh atoms bonded to 
surface cations in TiO, and then to follow the way in which that 
changes as small Rh particles form on the surface. We are also pro- 
posing synchrotron photoemission studies of the Rh-Ti interaction 
which will be performed at NSLS. In addition, we have begun 
studies of the oxidation of V by using UPS, XPS, Auger and EELS 
spectroscopies in order to find procedures by which we can 
produce surfaces containing predominantly a single type of active 
site. We have identified a precursor adsorbed state of oxygen on V 
and have produced surfaces containing predominantly V/sup 
3{plus}/ ions. These surfaces will be used in HREELS studies of 
the detailed way in which different molecules interact with such 
sites. 4 figs. 


54396 (DOE/ER/13829—1) A study of catalysts and 
mechanisms in synthesis reactions: Progress report, January 
1988--December 1988. Lunsford, J.H. (Texas A and M 
Univ., College Station (USA). Dept. of Chemistry). Sep 
1988. Contract FG05-88ER13829. 5p. NTIS, PC A02/MF 
A01. Order Number DE88017255/JAW. 

The goal of this research program has been to determine the 
role of surface-generated gas phase radicals in the oxidation of hy- 
drocarbons. Emphasis has been placed on the oxidation of methane, 
and during the last two years aspects of the problem have been 
studied in detail. These are (1) the more general importance of sur- 
face-generated gas phase methy] radicals in the oxidative dimeriza- 
tion of methane and (2) the reactions of methyl radicals with sur- 
faces. We previously demonstrated that methyl radicals formed on 
the surfaces of lithium-promoted magnesium oxide (Li*/MgO) and 
sodium-promoted calcium oxide (Na*/CaO) emanate into the gas 
phase where they couple to form ethane and subsequently ethylene 
(C2 products). It is of interest to determine whether a similar mech- 
anism is Operative over other types of catalysts which have been 
reported. The gas phase coupling of methyl radicals is one of many 
reactions which might occur, including the reaction of these radi- 
cals back with the metal oxide surface. These secondary reactions 
play a major role in determining the selectivity of the overall oxida- 
tion reaction, yet there exists essentially no data on the reactions of 
methyl radicals with the metal oxides. 5 refs., 2 figs. 


54397 (DOE/ER/60055—T3) Dynamics, energetics, and 
structure of microclusters: Elucidating the physical basis for 
catalysis and surface chemistry, reactions in condensed 
phases, and aerosol formation: Final technical report. Castle- 
man, A.W. Jr. (Pennsylvania State Univ., University Park 
(USA)). [1988]. Contract AC02-82ER60055. 27p. NTIS, PC 
A03/MF A0O1. Order Number DE88017106/JAW. 
In order to provide a data base for understanding of the 
mechanisms of gas-to-particle conversion and the nature and poten- 
tial importance of heterogeneous reactions on surfaces, in droplets, 
and within the aqueous phase surrounding aerosol particles, we un- 
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dertook an investigation of the dynamics of formation, energetics, 
and structure of microclusters of both neutral and ionized systems. 
The major thrust of the work conducted under the DOE grant was 
directed to an investigation of the basic processes responsible for 
aerosol formation and the chemical behavior of aerosol particles. 
Particular attention was focused on determining the properties of 
molecular clusters as a means to provide information on the 
changes in the properties of matter as it evolves from gaseous to 
particulate components. This information is also important in eluci- 
dating the processes by which substances that enter the environ- 
ment as gases become associated with condensed phases. 38 refs., 3 
figs. 


54398 (DOE/ER/60405—3) The photophysics and chem- 
istry and PAH [polycyclic aromatic hydrocarbons] com- 
pounds: Progress research report. (New York Univ., NY 
(USA). Radiation and Solid State Lab.). Jul 1988. Contract 
FG02-86ER60405. 96p. NTIS, PC A05/MF AOl1; 1; GPO 
Dep. Order Number DE88013069/JAW. 

Our work is relevant to (1) an understanding of the funda- 
mental photophysical properties of PAH compounds, particularly 
photoionization, energy transport, and interactions at solid/electro- 
lyte interfaces, and (2) the ultimate fate and biological impact of 
PAH compounds and their derivatives, particularly the interactions 
of the highly reactive metabolites with DNA; the latter is believed 
to be the key initial step in mutagenesis and the initiation of tumori- 
genesis. Research is discussed in the following: particulate photo- 
physics, particularly the mechanisms of photoionization and photo- 
emission of electrons from micron-sized particles; heterogeneous 
chemical reactions at particulate/gaseous interfaces; charge-carrier 
and exciton-induced chemical reactions at crystal/aqueous electro- 
lyte solution interfaces; energy transport mechanisms in organic 
crystals utilizing the triplet state and its magnetic resonance proper- 
ties as a probe; and early events in the interactions of PAH com- 
pounds and their metabolites in biological systems, as modeled by 
the interactions of highly reactive metabolite model compounds 
with DNA and other nucleic acids. These interactions produce bio- 
logical damage and initiate long-range biological effects in living 
systems. 69 refs., 22 figs., 2 tabs. 


54399 (DP-MS—88-149) Metal hydrides for hydrogen 
isotope separation. Lee, M.W. (Du Pont de Nemours (E.1.) 
and Co., Aiken, SC (USA). Savannah River Lab.). 1988. 
Contract AC09-76SR00001. 7p. (CONF-880969—3). NTIS, 
PC A02/MF A0Ol1. Order Number DE88016723/JAW. 

From Metal hydrogen systems fundamentals and applications 
conference; Stuttgart, F.R. Germany (4 Sep 1988). 

A new continuous chromatographic technique has been de- 
veloped to separate hydrogen isotopes using metal hydrides. Sepa- 
ration factors are calculated based on the statistical mechanics. A 
computer simulation has been developed for the process using the 
results of the separation factors. 11 refs., 5 figs. 


54400 (IC—88/93) Molecular dynamics simulation of a 
chemical reaction. Gorecki, J.; Gryko, J. (International 
Centre for Theoretical Physics, Trieste (Italy)). Jun 1988. 
12p. NTIS (US Sales Only), PC A03/MF AOl. Order 
Number DE88704206/JAW. 

Molecular dynamics is used to study the chemical reaction 
A+A->B+B. It is shown that the reaction rate constant follows 
the Arrhenius law both for Lennard-Jones and hard sphere interac- 
tion potentials between substrate particles. A. For the denser sys- 
tems the reaction rate is proportional to the value of the radial dis- 
tribution function at the contact point of two hard spheres. 10 refs, 
4 figs. 


54401 (INIS-mf—11309, pp 151) Assignment of the posi- 
tion of /sup 2/H- and /sup 3/H labels in cyclooctylacetic 
acid by means of /sup 1/H-, /sup 2/H-, /sup 3/H- and /sup 
13/C NMR. Wagenaars, G.N.; Mellema, J.R.; Funke, C.W.; 
Kaspersen, F.M.; Schlachter, I.H.G. (Organon International 
B.V., Scientific Development Group, Oss {Netherlands)). 
1988. NTIS (US Sales Only), PC A09/MF AOl. Order 
Number DE88704029/JAW. (CONF-8805190—). 
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From 9. European experimental NMR conference; Bad 
Aussee, Austria (16 May 1988). 


54402 (JAERI-M—88-116) Preparation of hafnium refer- 
ence material JAERI-Z19. Takashima, Kyoichiro; Tamura, 
Shuzo; Watanabe, Kazuo and others. (Japan Atomic Energy 
Research Inst., Tokai, Ibaraki.; Tokai Research Establish- 
ment). (Japan Atomic Energy Research Inst., Tokyo). Jun 
1988. 22p. (In Japanese). NTIS (US Sales Only), PC A03/ 
MF AO1. Order Number DE88754817/JAW. 

Preparation, analysis and certification of a hafnium reference 
material (JAERI-Z19) are described. This material is aimed at a 
main use in destructive analytical methods, such as inductively cou- 
pled plasma atomic emission spectrometry (ICP-AES). Homogenei- 
ty was tested by isotope dilution mass spectrometry (IDMS) and 
ICP-AES. Furthermore, homogeneity in microscale was examined 
by electron micro-probe analysis. Purity of the hafnium was deter- 
mined after subtracting amounts of zirconium, oxygen, carbon, hy- 
drogen, iron and other impurities from a whole. Hafnium purity 
was determined to be 97.8 weight percent. This reference material 
is available in a chip form, 2 grams each in a glass vial with a cer- 
tificate of analysis. 


54403 (LA—11256) The chlorination of plutonium diox- 
ide. Snyder, C. (ed.); West, M.H.; Ferran, M.D.; Fife, K.W. 
(Los Alamos National Lab., NM (USA)). Sep 1988. Con- 
tract W-7405-ENG-36. 18p. NTIS, PC A03/MF A0O1. Order 
Number DE88017113/JAW. 

We investigated the conversion of PuO2 to PuCls with a 
number of chlorinating agents, sources of PuOz, and reaction condi- 
tions, including temperature. We examined Ch, HCl, CCh, Ch- 
CCh, and HCl-CCl, as potential chlorinating agents. Our study 
showed tyhat Cl.-CCl/sub 4) was the superior chlorinating agent. 
Using this agent, low-fired PuO{sub 2}--formed by calcining pluto- 
nium (III) oxalate at temperatures below 500{degree}C--is more re- 
active toward chlorination than high-fired PuO{sub 2}, which is 
formed by calcining plutonium (III) oxalate at 850{degree}C. Both 
the low- and high-fired PuO{sub 2} feed materials are more reac- 
tive than when PuO{sub 2} is produced by burning plutonium 
metal at 400--500{degree}C (foundry oxide). The conversion effi- 
ciency of PuO{sub 2} to PuCl{sub 3} is relatively constant over a 
batch-size range of 10--300 g. 21 refs., 10 figs., 2 tabs. 


54404 (LBL—25671) Theoretical models for reaction dy- 
namics in polyatomic molecular systems. Miller, W.H. (Law- 
rence Berkeley Lab., CA (USA)). Jul 1988. Contract AC03- 
76SF00098. 28p. (CONF-8807104—1). NTIS, PC A03/MF 
A01. Order Number DE88016663/JAW. 

From NATO advanced studies institute on new theoretical 
concepts for understanding organic reactions; Sant Feliu de Guix- 
ols, Spain (25 Jul 1988). 

The reaction path Hamiltonian based on the minimum 
energy reaction path is reviewed. Another reaction path Hamilton- 
ian, this one based on a straight line path from reactants to prod- 
ucts, is also introduced. It is argued that the latter model provides a 
better description of H-atom transfer reactions, a process for which 
the former one is poor. A variety of quantum and classical dynami- 
cal approaches based on these Hamiltonians are surveyed. 33 refs., 
3 figs. 


54405 (ORNL/M—463, pp 70-74) Morphological aspects 
of copper hydroxide precipitation. Patterson, J.W.; Marani, 
D.; Pinero, C. (Illinois Institute of Technology, Chicago 
(USA)). 1987. CEP Consultants, Ltd., 26 Albany St., Edin- 
burgh EH! 3QH, UK. Order Number T188006131/JAW. 
(CONF-870937—Vol.1). 

From 6. international conference on heavy metals in the en- 
vironment; New Orleans, LA, USA (15 Sep 1987). 

Stepwise, and batch experiments on copper (II) precipitation 
have been performed by addition of NaOH solutions to Cu(NOs) 
solutions. pH and conductance behaviors in the stepwise experi- 
ments suggest that basic cupric salts (such as Cu(OH)/sub 1.5/ 
(NOs)/sub 0.5/) can precipitate instead of or in addition to 
Cu(OH) or CuO. The hypothesis is validated by the results of the 
chemical analysis of the solid phase. The precipitates show a pH of 
isoelectric point dependent on the total metal concentration and 
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usually higher than the values reported in the literature for 
Cu(OH): or CuO. The results of parallel batch tests suggest that 
the freshly precipitated solids undergo significant aging processes. 


54406 (PNL-SA—15787) High pressure Raman micro- 
probe studies of phosphazene trimers. Exarhos, G.J.; Hess, 
N.J. (Pacific Northwest Lab., Richland, WA (USA)). Apr 
1988. Contract AC06-76RL01830. 10p. (CONF-880841—19). 
a PC A02/MF AOl. Order Number DE88015938/ 

From MAS/EMSA microbeam analysis conference; Milwau- 
kee, WI, USA. (7 Aug 1988). 

A representative class of molecules in which chemical bond- 
ing is controlled by marked differences in atom electronegativity as 
well as d-orbital involvement is exemplified by the planar cyclic 
phosphazene system, [NPX2]s, where X represents substituent 
groups bonded to the ring phosphorus atoms. Ab initio molecular 
orbital calculations of both chloro- and fluorotrimers using an ex- 
tended basis set also indicate the presence of highly localized bond- 
ing. In these molecules, the sigma electron density on nitrogen is 
directed inside the ring with the non-bonding pi-orbital normal to 
the ring. Vibrational Raman spectra of chloro- and fluorophospha- 
zene trimers as a function of applied pressure have been measured 
in this work and are used to confirm the mode assignments and 
evaluate subtle changes in chemical bonding induced by the applied 
pressure. 


54407 Two-photon (vacuum ultraviolet + visible) spec- 
troscopy of argon, krypton, xenon, and molecular hydrogen. 
McCann, M.P.; Chen, C.H.; Payne, M.G. (Chemical Physics 
Section, Oak Ridge National Laboratory, Oak Ridge, Ten- 
nessee 37831-6378). Journal of Chemical Physics; 89: No. 9, 
5429-5441(1 Nov 1988). 

Two-photon transitions have been examined in argon, kryp- 
ton, xenon, and molecular hydrogen using a coherent vacuum ultra- 
violet (VUV) photon at a fixed wavelength of 118 nm and a tuna- 
ble photon from a dye laser. The 118 nm VUV photon is produced 
by third harmonic generation in xenon using UV light at 355 nm 
from a frequency tripled Nd:YAG laser. Though the VUV intensi- 
ty is very weak, (~ 100 nJ per pulse) it was utilized very efficiently 
since most of VUV photons in the ionization region were absorbed. 
Spectra were obtained in the region of 12.5 to 13.5 eV and the cor- 
responding two-photon rate constants were calculated. This is the 
first time that coherent VUV light has been employed with tunable 
visible light for the production of two-photon spectra and the meas- 
urement of two-photon rates. The two-photon ionization rate of 
xenon was measured using photons at fixed wavelengths of 118 and 
355 nm. A new parameter is proposed for direct comparison of the 
data from various two-photon experiments. 


54408 Slow manifolds and mixed-mode oscillations in the 
Belousov—Zhabotinskii reaction. Barkley, D. (Center for 
Studies in Statistical Mechanics and Center for Nonlinear 
Dynamics, Department of Physics, The University of Texas, 
Austin,Texas 78712). Journal of Chemical Physics; 89: No. 9, 
5547-5559(1 Nov 1988). 

The mixed-mode oscillations observed at high flow rates in 
the Belousov—Zhabotinskii (BZ) reaction are considered and com- 
parison is made between these oscillations and the dynamics of 
three different mathematical models based on slow manifolds. It is 
shown that the model proposed by Roessler for the generaticn of 
complex behavior in nonequilibrium chemical reactions is in con- 
flict with the behavior of the BZ reaction. It is also shown that a 
slow-manifold model based on the hysteresis-Hopf normal form 
fails to accurately reproduce the oscillations found at high flow 
rates in the BZ system. A model of the type first proposed by Bois- 
sonade is presented; the model consists of the coupling of two 
simple systems. It is shown that this model naturally generates 
mixed-mode oscillations like those observed in the BZ reaction. 


54409 Theory and application of time-resolved optoacous- 
tics in gases. Beck, K.M.; Gordon, R.J. (Department of 
Chemistry, University of Illinois at Chicago, Chicago, IIli- 
nois 60680). Journal of Chemical Physics; 89: No. 9, 5560- 
5567(1 Nov 1988). 
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The acoustic waves generated by a relaxing gas have a shape 
which depends on the ratio of the relaxation rate to the acoustic 
propagation rate. It is shown how the relaxation time constant can 
be extracted from this waveform for a variety of relaxation rate 
laws, using a Green's function to solve the linearized wave equa- 
tion. The accuracy of the method is confirmed by measuring the 
relaxation rate constants for OCS diluted in Ar and He. These, plus 
a previous measurement of the relaxation rates of highly excited 
SF, and C;F;H in Ar, are in good agreement with the literature. 


54410 Angular momentum dependent barriers: Possible 
key to understanding angular distributions for the reactions of 
fluorine with Ho, D2, and HD. Hayes, E.F.; Walker, R.B. 
(Department of Chemistry, Rice University, Houston, Texas 
77251). Journal of Chemical Physics; 89: No. 9, 5598-5606(1 
Nov 1988). 

The bending corrected rotating linear model is used to study 
the angular distributions for the reactions F+Hs, F+HD, and 
F+D,. The calculations are performed using two new surfaces 
(No. T5 and TSA) that were recently reported by Steckler et al. 
(Ref. 3). Analysis of the factors determining the shapes of these an- 
gular distributions indicates that the angular momentum depend- 
ence of the vibrationally adiabatic barriers in the entrance and exit 
channels plays a central role in determining the characteristics of 
the vibrational state-selected, reactive product angular distributions. 
While the distributions predicted for the reactions F+Ho(v = 
0)—-H+HF(v’ = 3), F+D.(v = 0-H = DF(v’ = 4), and 
F+DH(v = 0}>H+DF(v' = 4) are in good agreement with the 
high resolution molecular beam studies of these same reactions, the 
angular distributions predicted for the reaction F+HD(v = 
0)}+D+HF(v’ = 3) do now show the forward scattering of prod- 
ucts derived from high resolution molecular beam studies. This dis- 
crepancy appears to be due to a shortcoming in the T5 and TSa 
surfaces (i.e., the angular momentum dependent, vibrationally adia- 
batic barriers in the exit channel are too high in energy to permit 
forward “resonant” scattering at the low scattering energies corre- 
sponding to the experimental studies). 


54411 High temperature chemistry of the gaseous ruthe- 
nium fluorides. Hildenbrand, D.L.; Lau, K.H. (SRI Interna- 
tional, Menlo Park, California 94025). Journal of Chemical 
Physics; 89: No. 9, 5825-5828(1 Nov 1988). 

Mass spectrometry was used to identify and to thermochemi- 
cally characterize the gaseous fluorides RuF, , RuFs , RuF: , and 
RuF generated by fluorination of Ru powder in a platinum effusion 
cell. Reaction enthalpies and bond dissociation energies were de- 
rived from equilibrium measurements involving these species, yield- 
ing the following results in kJ mol/sup -1/ : D°(F; Ru—F) = 361; 
D°(F. Ru—F) = 339; D°(FRu—F) = 464; and D°(Ru—F) = 402. 
The results show that the +4 oxidation state dominates the high 
temperature chemistry of the Ru—F system. Results are compared 
with the properties of the neighboring Mo—F system. 


54412 Transport theory for the Lennard-Jones dense 
fluid. Karkheck, J.; Stell, G.; Xu, J. (Department of Science 
and Mathematics, GMI Engineering & Management Insti- 
tute, Flint, Michigan 48504-4898). Journal of Chemical Phys- 
ics; 89: No. 9, 5829-5833(1 Nov 1988). 

A kinetic theory for a fluid of particles interacting via a pair 
potential with hard-core plus truncated tail is described and used to 
derive a transport theory for the Lennard-Jones fluid as well as the 
square-well fluid. Numerical results for shear viscosity, thermal 
conductivity, and the self-diffusion coefficient are given for the 
Lennard-Jones fluid and compared with simulation and experimen- 
tal results. Our Lennard-Jones theory proves quantitatively useful 
over a wide range of states. 


54413 Low-pressure degenerate four-wave mixing spec- 
troscopy with flam atomization. Nolan, T.G.; Koutny, L.B.; 
Blazewicz, P.R.; Whitten, W.B.; Ramsey, J.M. (Oak Ridge 
National Laboratory, Analytical Chemistry Division, P. QO. 
Box X, Oak Ridge, Tennessee 37831—6142). Applied Spec- 
troscopy; 42: No. 6, 1045-1048(Aug 1988). 

A combination of degenerate four-wave mixing spectroscopy 
and a low-pressure sampling technique has been studied for isotopic 
analysis in an air-acetylene flame. Hyperfine spectra of D lines of 
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sodium and several mixtures of lithium isotopes obtained in this 
way are presented. 


54414 Low density microcellular carbon or catalytically 
impregnated carbon foams and process for their preparation. 
Hopper, R.W.; Pekala, R.W. (to Dept. of Energy, Washing- 
ton, DC). US Patent 4,756,898. 12 Jul 1988. Filed date 30 
Apr 1987. vp. Patent and Trademark Office, Box 9, Wash- 
ington, DC 20232. 

A process for producing a machinable and structurally 
stable, low density microcellular carbon foam having a density of 
about 40 mg/cc and a median cell size of about 15 micros, the 
process is described comprising the steps of: classifying a measure 
of pulverized sodium chloride particles; cold pressing the classified 
quantity of pulverized sodium chloride particles, at a pressure in 
the approximate range from 2000 to 5000 pounds per square inch, 
and for a time of approximately 1 to 5 minutes, into a sodium chlo- 
ride compact having a density in the approximate range of 60 to 65 
percent of the theoretical density of sodium chloride, and with the 
compact having internal pores; sintering and thereby strengthening 
the sodium chloride compact; preparing a solution comprised of a 
resole or novolac phenol-formaldehyde A-stage polymeric phenolic 
resin dissolved in a solvent selected from the group consisting of 
tetrahydrofuran, acetone, methyl ethyl keytone, and ethanol; par- 
tially immersing the sintered sodium chloride compact in the solu- 
tion so that capillary action forces the solution to completely fill 
the internal pores of the sintered compact without the entrapment 
of air bubbles, heating the sintered sodium chloride compact, leach- 
ing away with water essentially all the sodium chloride from the 
sintered sodium chloride compact, so that the carbon foam in a 
water-wet condition remains; and freeze drying the water-wet 
carbon foam to thereby provide the machinable and structurally 
stable, low density microcellular carbon foam. 


54415 (UCRL-Trans—12228) Laser dyes: 6., Investiga- 
tions on the spectroscopy and photostability of conformation- 
ally regidized nonamethinecyanine dyes. Heilig, G.; Luettke, 
W. Translated from Chemische Berichte ; 121: 407-410(1988). 
Contract W-7405-ENG-48. 14p. NTIS, PC A03/MF AO}; 1; 
GPO Dep. Order Number DE88011232/JAW. ~ 


The comparison of the conformationally rigidized nonameth- 
inecyanine dyes 1 to the analogous nonrigidized compounds 2 
shows that 1, as expected have sharper absorption bands, stronger 
fluorescence yields, and higher stabilities than 2. 17 refs., 1 fig., 3 
tabs. 


54416 Transport properties of non-dilute suspensions. 
Renormalization via an effective continuum method. Acrivos, 
A.; Chang, E.Y. (Stanford Univ., CA (USA)). pp 129-142 of 
Physics and chemistry of porous media II. Banavar, J.R.; 
Koplik, J.; Winkler, K.W. (eds.). New York, NY; American 
Institute of Physics (1987). (CONF-8610148—). 

From Symposium on physics and chemistry of porous 
media; Ridgefield, CT, USA (15 Oct 1986). 

In this paper, we present a new method for resolving the 
nonabsolutely convergent and divergent integrals which often arise 
in the course of calculating the effective transport parameters of 
two-phase materials. Although several well-established techniques 
for accomplishing this have already been discussed previously in 
the literature, this new method appears to be more direct and to 
have a stronger physical basis than those previously proposed. 
Briefly, the main feature of the method is that it replaces part of 
the composite in the system with an effective continuum having the 
bulk property being calculated. By means of this step, long range 
interactions between particles are accounted for in a more complete 
way, and as a result, the convergence difficulties are resolved. To 
illustrate its use, this method is applied to three different problems 
which involve the calculation of: (1) the effective thermal conduc- 
tivity of a randomly distributed isotropic, and stationary suspension 
of identical spheres to O(c”). (2) The sedimentation rate of a dilute 
random suspension of identical solid spheres settling under the in- 
fluence of gravity to O(c). (3) The effective viscosity of a random 
well-mixed suspension of solid spheres in a Newtonian fluid to 


O(c?). 
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54417 (ORNL-tr—88/26) Continuous direct denitration 
process of plutonium--uranium coconversion using microwave 
heating method. Oshima, Hirofumi; Tsuji, Nobuo. Translated 
from Nippon Genshiryoku Gakkaishi ; 26: No. 4, 338- 
346(1984). Contract AC05-840R21400. 27p. Q/MF AOl. 
Order Number DE88017134/JAW. 

A study on the development of a continuous co-conversion 
process of Pu--U mixed nitrate solutions to oxide powder by using 
a microwave-heating direct-denitration process was performed to 
obtain more stable powder characteristics and an increased capac- 
ity. Basic characteristics of materials, such as water, uranium nitrate 
and oxides, were investigated by means of a small microwave oven, 
and estimated on the basis of an experience obtained through 2-kg/ 
batch denitration operations. A continuous denitration test equip- 
ment, capacity of which is 2.5 kg/h, was designed, followed by the 
measurement of microwave absorption efficiencies of water to 
know the absorption nitrate solutions. As a result, it was found that 
the microwave absorption efficiency of this equipment was a little 
lower than 30%, and its capacity was 1.7 kg/h when 500-g/] uranyl 
nitrate was fed. It was also revealed that the apparent property of 
the denitrate was similar to that produced by the batchwise equip- 
ment. Furthermore, several new materials, which are capable of 
being used as denitration trays, were investigated, and SisNs was 
found to be promising with regard to mechanical and chemical 
properties. Based on these results, more detailed investigation will 
be carried out to design an improved equipment for the purpose of 
mass production. 11 refs., 7 figs., 3 tabs. 


54418 (UCRL-Trans—12207) Investigation of ionization 
and Van der Waals forces in solutions of N2O,-HNO;- 
by Raman spectroscopy. Audinos, R. Translated from 

Revue de Chimie Minerale ; 10: 701(1973). 14p. NTIS, PC 

A03/MF AO1. Order Number DE88007527/JAW. 

Relative intensity of Raman lines are studied for mixtures of 
nitric acid (90, 95 and 100 wt %) with dinitrogen tetroxide (10 to 
100 wt %). There is a maximum in relative intensities of species 
found in the mixture with respect to N2Ou, for heterolytic dismuta- 
tion of N2O,, i.e., N2O, {r—reversible} NO3/sup {minus}/ + NO* 
when mixtures contain 28 wt % of N2O, (90 and 100% acids) or 16 
wt % (95% acid). The maximum of the relative intensity of NOs/ 
sup {minus}/ to that of HNOs occurs for the 2 HNOs, N20, com- 
pound. When two liquid phases exist, interactions between HNO; 
and N2O, are caused by London forces. 18 refs., 3 figs., 1 tab. 


4004 Electrochemistry 
REFER ALSO TO CITATION(S) 53147, 53998, 54097 


54419 (CONF-8709235—,-pp 296-310) Beryllium elec- 
trorefining project. Mitchell, D.L. 19 Feb 1988. NTIS, PC 
A 16. Order Number DE88009550/JAW. 

From Beryllium science: US/UK agreement on the use of 
atomic energy for mutual defense; Livermore, CA, USA (22 Sep 
1987). 

The beryllium scrap-recycle project was established to pro- 
vide technical and economic information to the Beryllium Supply 
Program. Beryllium chloride synthesis on a manufacturing scale has 
produced the salt required for electrorefining-cell operation. The 
equipment and operating experience for the BeCk production are 
described here. In addition, design changes are reported that have 
recently been incorporated into the Beryllium Electrofining Cell. 
These changes were necessary to enhance safety and to assure 
smooth operation of all supporting systems. 14 figures. 


54420 (SAND—88-1386C) Silicon electrochemistry relat- 
ed to the formation of porous silicon. Kelly, M.J.; Guilinger, 
T.R.; Tsao, S.S. (Sandia National Labs., Albuquerque, NM 
(USA)). 1988. Contract AC04-76DP00789. lp. (CONF- 
881080—1). NTIS, PC A02/MF AOl; 1; GPO Dep. Order 
Number DE88011201/JAW. 

From IEEE SOS/SOI technology workshop; St. Simons 
Island, GA, USA (3 Oct 1988). 

We have examined in detail the electrochemistry of both n- 
and p-type single crystal (100) silicon in the porous silicon forma- 
tion regime using a rotating Si disk apparatus with a Ag/AgCl ref- 
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erence electrode. Our findings impact the use and optimization of 
buried n- or p-type layer anodization for silicon-on-insulator (SOT) 
wafer synthesis. Results are briefly discussed. 3 refs. 


4005 Photochemistry 


REFER ALSO TO CITATION(S) 54016, 54391, 54392 


54421 (DOE/ER/13504—3) Applications of photoin- 
duced electron transfer and hydrogen abstraction reactions to 
chemical and electrochemical conversion processes: Progress 
report for period April 16, 1986--June 30, 1988. Whitten, 
D.G. (Rochester Univ., NY (USA)). Aug 1988. Contract 
FG02-86ER13504. 26p. NTIS, PC A03/MF AOl1. Order 
Number DE89000078/JAW. 

The studies carried out with Department of Energy support 
during the past two and one-half years have centered for the most 
part on reactions initiated by light induced electron transfer proc- 
esses. Our attention has been focused on reactions initiated by visi- 
ble or near ultraviolet light which occur either in homogeneous so- 
lution or in solutions containing host-guest inclusion complexes as a 
microheterogeneous phase. We have investigated mechanisms of a 
number of complex reactions initiated by light induced single elec- 
tron transfer but culminating in overall multielectron redox reac- 
tions. We have uncovered a number of examples in which simple 
electron transfer can lead to novel and yet chemically “clean” and 
specific reaction. We have also recently been able to demonstrate 
the occurrence of a reversible photoredox reaction based on light 
induced single electron transfer. 48 refs., 2 tabs. 


4006 Radiation Chemistry 


REFER ALSO TO CITATION(S) 55155, 55156, 55166, 55169, 55171, 55172, 
55174, 55177 


54422 (CEA-CONF—9336) Effects of electrostatic inter- 
actions on electron transfer reactions. Hickel, B. (CEA 
Centre d'Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette 
(France). Dept. de Physico-Chimie). 1987. 7p. (CONF- 
8709247—). NTIS (US Sales Only), PC A02/MF AO1l. 
Order Number DE88754681/JAW. 

From 42. international meeting on chemical reactivity in liq- 
uids-fundamental aspects; Paris, France (7 Sep 1987). 

The fast reactions of electron transfer are studied by pulse 
radiolysis. This technique allows the creation in about 10/sup -8/ 
second radicals and radical ions with high redox potentials. For sol- 
vated electrons electrostatic interaction on the kinetics of reactions 
limited by diffusion is described by Debye’s equation when ion mo- 
bility is known. Deviation from theory can occur in ion pairs for- 
mation. This is evidenced experimentally for anions by cation com- 
plexation with a cryptate. Relatively slow reactions are more sensi- 
tive to electrostatic interactions than limited by diffusion. If ion 
pairs are not formed kinetics constant depends on dielectric con- 
stant of solvent and reaction radius. Experimentally is studied the 
effect of electrostatic interaction on the rate constants of solvated 
electrons with anions and cations in water-ethanol mixtures where 
the dielectric constant change from 80 to 25 at room temperature. 
17 refs. 


54423 (INIS-BR—1259) Study of poli (ethylene terefta- 
late) thin films submitted to radiations by using permeation 
and spectroscopic techniques. Andrade, L.A. (Rio de Janeiro 
Univ. (Brazil). Inst. de Fisica). Jun 1986. 110p. (In Portu- 
guese). NTIS (US Sales Only), PC A06/MF AOl. Order 
Number DE88704252/JAW. 

Properties of poly (ethylene terephthalate P.E.T. thin films 
submitted to electric discharges, electron, He/sup +/ ion and 
proton beams were investigated using permeation technique, elec- 
tronic paramagnetic resonance resonance (E.P.R.) and visible and 
infrared spectroscopies. Experimental apparatuses and procedures 
are described and the results of the analyses are presented and dis- 
cussed. The existence of structural modifications in irradiated 
P.E.T. thin films is confirmed. It is shown that the kind of effects 
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occuring in irradiated P.E.T. depends on the nature of the incident 
radiation. 


54424 (LBL—25494) Some ideas on the advantages of 
soft x-rays as i particles. Howells, M. (Lawrence 
Berkeley Lab., CA (USA)). Jul 1988. Contract AC03- 
76SF00098. 8p. (CONF-8807101—1). NTIS, PC A03/MF 
A01. Order Number DE88016624/JAW. 

From 2. international conference on biophysics and synchro- 
tron radiation; Chester, UK (4 Jul 1988). 

This paper discusses uses of soft x-rays as imaging particles. 
Particular topics discussed are: Soft x-ray as a biological probe; 
overview of x-ray microscope techniques; analysis of the usefulness 
of x-rays in imaging and microanalysis; and physical radiation 
damage. 27 refs., 3 figs., 1 tab. 


4007 Radiochemistry And Nuclear Chemistry 


REFER ALSO TO CITATION(S) 53882, 53883, 53884, 53886, 53891, 53893, 
53894, 53896, 54457, 54575, 54576, 54577, 54578, 55455, 55457 


54425 (CEA-R—5433) Investigation on neptunium in a 
borosilicate glass. Poirot, I. (CEA Centre d'Etudes Nu- 
cleaires de Cadarache, 13 - Saint-Paul-les-Durance (France). 
Inst. de Recherche Technologique et de Developpement In- 
dustriel (IRDI)). Mar 1988. 210p. (In French). NTIS (US 
Sales Only), PC A10/MF AOl. Order Number 
DE88754718/JAW. 

The oxidization state and coordination of neptunium, intro- 
duced as dopant in borosilicate glasses were studied through opti- 
cal, Mossbauer spectroscopies and magnetic measurements. The 
neptunium oxide, introduced previously as NpO/sub 2/ is reduced 
during the melting process of the glass. This leads to an equilibrium 
in which the ratio of Np/sup 4+/ to Np/sup 3+/ valences de- 
pends on experimental conditions. Spectroscopic analysises conduct 
to postulate the presence of different sites for each of the oxydation 
states of neptunium. 


54426 (CONF-880813—1) Thermal decomposition of lan- 
thanide and actinide tetrafluorides. Gibson, J.K.; Haire, R.G. 
(Oak Ridge National Lab., TN (USA)). 1988. Contract 
AC05-840R21400. 7p. NTIS, PC A02/MF A0Ol1; 1; GPO 
Dep. Order Number DE88008380/JAW. 

From 9. international congress on thermal analysis: ICTA 9; 
Jerusalem, Israel (21 Aug 1988). 

The thermal stabilities of several lanthanide/actinide tetra- 
fluorides have been studied using mass spectrometry to monitor the 
gaseous decomposition products, and powder X-ray diffraction 
(XRD) to identify solid products. The tetrafluorides, ToF,, CmF,, 
and AmF,, have been found to thermally decompose to their re- 
spective solid trifluorides with accompanying release of fluorine, 
while cerium tetrafluoride has been found to be significantly more 
thermally stable and to congruently sublime as CeF, prior to appre- 
ciable decomposition. The results of these studies are discussed in 
relation to other relevant experimental studies and the thermody- 
namics of the decomposition processes. 9 refs., 3 figs. 


54427 (CONF-8704112—, pp 14-17) Detection of tritium 
using accelerator mass spectrometry. King, S.E.; Phillips, 
G.W.; August, R.A.; Beach, L.A.; Cutchin, J.H.; ; Castaneda, 
ec: (Naval Research Lab., Washington, DC (USA)). 1987. 
Elsevier Science Publishers Co. Inc., 52 Vanderbilt Ave., 
New York 10017. Order Number T188013520/JAW. 

From 4. international symposium on accelerator mass spec- 
trometry; Ontario, Canada (27 Apr 1987). 

Currently, the detection of ambient levels of tritium in the 
atmosphere using beta decay techniques is limited by the need for 
large sample volumes and long sampling and processing times. Ac- 
celerator mass spectrometry (AMS) can significantly reduce both 
the counting time and the sample size in tritium measurements. 
Using the Crocker Nuclear Laboratory (CNL) cyclotron they have 
achieved an efficiency of 1.8 x 10-5 with a T/H ratio of 2.2 x 1078 
using a sample size of 32 mBq (0.85 pCi). Counting times were be- 
tween 4 to 6 min. An analysis of the current results as well as 
future improvements will be discussed. The current research dem- 
onstrates the great potential for a dedicated, monoenergetic, low 
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energy AMS system to meet the needs of low-level tritium detec- 
tion. 


54428 (CONF-8704112—, pp 27-31) Development of the 
NBS '°Be/*Be isotopic standard reference material. Inn, 
K.G.W.; Raman, S.; Coursey, B.M.; Fassett, J.D.; Walker, 
R.L. (National Bureau of Standards, Gaithersburg, MD 
(USA)). 1987. Elsevier Science Publishers Co. Inc., 52 Van- 
derbilt Ave., New York 10017. Order Number T188013520/ 
JAW. 

From 4. international symposium on accelerator mass spec- 
trometry; Ontario, Canada (27 Apr 1987). 

The National Bureau of Standards (NBS), in conjunction 
with the Oak Ridge National Laboratory (ORNL) and the Acceler- 
ator Mass Spectrometry (AMS) community, is in the process of de- 
veloping a '°Be/*Be isotopic solution Standard Reference Material 
(SRM). The starting '°Be/*Be solution was provided by the 
ORNL after Secondary Ionization Mass Spectrometric character- 
ization for isotopic concentration. The radioactivity purity of the 
ORNL Master solution was confirmed by a gamma-ray spectrome- 
try, then diluted at NBS with solutions made from zone-refined 
single-crystal beryllium metal and sub-boiling double-distilled hy- 
drochloric acid. Four serial dilutions were necessary to achieve a 
final }°Be/*Be isotopic composition of approximately 3 x 10 ~™ 
The accuracy of the dilutions was confirmed by liquid scintillation 
and AMS measurements. The isotopic composition of the ORNL 
Master solution was also confirmed at NBS by Resonant Ionization 
Mass Spectrometry. The isotopic composition of the final solution 
is being confirmed at the present time through international labora- 
tory AMS measurements. 


54429 (CONF-8704112—, pp 32-36) ’°Be: half-life and 
AMS-standards. Hofmann, H.J.; Beer, J.; Bonani, G.; Von 
Gunten, H.R.; Raman, S.; Suter, M.; Walker, R.L.; Woelfli, 
W.; Zimmermann, D. (ETH-Hoenggerberg, Zuerich (Swit- 
zerland)). 1987. Elsevier Science Publishers Co. Inc., 52 
Vanderbilt Ave., New York 10017. Order Number 
TI88013520/JAW. 

From 4. international symposium on accelerator mass spec- 
trometry; Ontario, Canada (27 Apr 1987). 

Absolute AMS-measurements of Be require feliable stand- 
ards for calibration. Among the existing standards, rather large dif- 
ferences have been observed. These differences were found partial- 
ly to be due to the different half-life values which were assumed. 
Also for comparison of AMS-data with activity measurements, it is 
necessary to know the '°Be half-life as precisely as possible. Start- 
ing with 5 ml of the standardized ORNL-MASTER solution, a 
working solution with a well-defined ‘°Be content was prepared. 
Its specific activity was determined by liquid scintillation counting. 
This measurement yielded a new value of (1.51 +/- 0.06) Ma for 
the Be half-life, which is in good agreement with the previously 
reported values but is almost three times more accurate. Two inde- 
pendent dilution series produced new AMS-standards with 'Be/ 
®Be-ratios of the order of 10~'° and 10714. These standards were 
measured at the ETH/SIN-AMS-facility with high accuracy and 
are compared with other available '°Be-standards. 


54430 (CONF-8704112—, pp 41-44) Preparation of mi- 
crogram samples on iron wool for radiocarbon analysis via ac- 
celerator mass spectrometry: a closed-system approach. Ver- 
kouteren, R.M.; Klouda, G.A.; Currie, L.A.; Donahue, D.J.; 
Jull, A.J.T.; Linick, T.W. (National Bureau of Standards, 
Gaithersburg, MD (USA)). 1987. Elsevier Science Publish- 
ers Co. Inc., 52 Vanderbilt Ave., New York 10017. Order 
Number T1I88013520/JAW. 

From 4. international symposium on accelerator mass spec- 
trometry; Ontario, Canada (27 Apr 1987). 

A technique has been developed at NBS for the production 
of high quality targets for radiocarbon analysis by accelerator mass 
spectrometry (AMS). The authors process optimizes chemical 
yields, ion currents, and characterizes the chemical blank. The ap- 
proach encompasses sample combustion to COs, catalytic reduction 
of CO2 by Zn to CO, reduction to graphitic carbon on high-purity 
iron wool and in situ formation of a homogeneous iron-carbon 
bead; all steps are performed in a closed system. The total measure- 
ment system blank and variability are considered in the light of 
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contributions from combustion, iron wool, reduction, bead forma- 
tion, and instrument blank. Additionally, use of this approach pro- 
vides an increase in throughput, i.e. the effective management of 
large numbers of samples. Chemicals yield for 50-800 wg C samples 
deposited on 15 mg iron wool were greater than 90%. Integrated 
12C~ ion currents observed were significant, being 4-64% of those 
observed in pure graphite. These currents are about an order of 
magnitude greater than those expected from dilution of graphite 
with an inert substrate. Isotopic accuracy, precision and blank were 
assessed by measuring the '*C/'°C ratios of a series of targets pre- 
pared from dead carbon and oxalic acid (SRM 4990C). Each target 
was typically measured for one hour; bead consumption was esti- 
mated at 5% to 10%. System blank subsequent to combustion was 
equivalent to (2.2 +/- 0.5) wg modern carbon (chemistry + instru- 
ment); combustion blank currently stands at (0.4 +/- 0.1) (SE, n = 
6) pg C. 


54431 (CONF-8704112—, pp 63-66) Sample preparation 
and production of negative ions of calcium hydride for *'Ca 
AMS. Sharma, P.; Middleton, R. (Univ. of Pennsylvania, 
Philadelphia (USA)). 1987. Elsevier Science Publishers Co. 
Inc., 52 Vanderbilt Ave., New York 10017. Order Number 
T188013520/JAW. 

From 4. international symposium on accelerator mass spec- 
trometry; Ontario, Canada (27 Apr 1987). 

The authors describe a new method of producing fairly in- 
tense beams (3 to 5 uA) of CaHs~ ions. These currents have been 
generated from CaHe produced from commercially obtained CaO 
and from Ca extracted from bone. Calcium hydride is produced in 
a two-step reduction process. First CaO is converted to calcium 
metal by vacuum distillation from a heated mixture of CaO and Ta 
powder. Then the calcium metal is transferred to a second system 
and heated in the presence of hydrogen gas to form CaHe. With a 
minimum exposure to air, the CaH2 is pressed into a copper cath- 
ode and introduced as quickly as possible into a high-intensity sput- 
ter source. The significance of this new procedure to the measure- 
ment of **Ca by AMS is also discussed. 


54432 (CONF-8704112—, pp 67-71) Accelerator mass 
spectrometry with completely stripped *‘Ca and **Mn ions at 
the Munich tandem accelerator. Korschinek, G.; Morinaga, 
H.; Nolte, E.; Preisenberger, E.; Ratzinger, Us Urban, A.; 
Dragovitsch, P.; Vogt, S. (Technische Universitaet Muen- 
chen, Garching (West Germany)). 1987. Elsevier Science 
Publishers Co. Inc., 52 Vanderbilt Ave., New York 10017. 
Order Number T188013520/JAW. 

From 4. international symposium on accelerator mass spec- 
trometry; Ontario, Canada (27 Apr 1987). 

Accelerator mass spectrometry (AMS) experiments with 
completely stripped *’Ca and **Mn ions have been performed at 
the Munich tandem laboratory. It is the first time that **Mn has 
been detected by AMS. The necessary high beam energies of 5.5 
MeV/nucleon were provided by the recently installed second linear 
postaccelerator cavity. Negative ion beams of CaF~ and MnO™ in 
the wA range were provided by an improved Middleton high cur- 
rent source. Sensitivities of “4Ca/Ca = 9 x 107 and of *>Mn/Mn 
= 3 x 107" were achieved. “Ca was measured in samples from a 
meteorite and from Hiroshima granite exposed to the A-bomb, 
53Mn in samples from a meteorite and a CERN-SC beam dump. 


54433 (CONF-8704112—, pp 72-76) Accelerator 
spectrometry of '7°I at isotrace. Kilius, L.R.; Rucklidge, 
J.C.; Litherland, A.E. (Univ. of Toronto, Ontario (Canada)). 
1987. Elsevier Science Publishers Co. Inc., 52 Vanderbilt 
Ave., New York 10017. Order Number T188013520/JAW. 
From 4. international symposium on accelerator mass spec- 
trometry; Cae Canada (27 Apr 1987). 
I has been measured by an accelerator mass spectrometry 
(AMS) method which is compatible with the further development 
of small tandem accelerators for the study of heavy elements. The 
addition of an electrostatic analyzer to the injector system, is a pri- 
mary factor facilitating the detection of '7°I at levels as low as 5 x 
10-*5 of 1271. The removal of a significant portion of the unwanted 
ions by this analyzer results in a simplified high energy ion analysis 
system, because the possibility of mass, energy and charge ambigu- 
ities are reduced. The relevance of this and other improvements to 
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heavy ion analysis at IsoTrace is discussed using the detection of 
128] as a prime example. 


54434 (CONF- ae » PP 87-90) Fractionation, preci- 
sion and accuracy in C measurements, Bonani, G.; 
Beer, J.; Hofmann, He _ H.; Suter, M.; Woelfli, W.; 
Pfleiderer, C.; Kromer, B.; Junghans, C.; Muennich, K.O. 
(ETH-Hoenggerberg, Zuerich (Switzerland)). 1987. Elsevier 
Science Publishers Co. Inc., 52 Vanderbilt Ave., New York 
10017. Order Number T188013520/JAW. 

From 4. international symposium on accelerator mass spec- 
trometry; Ontario, Canada (27 Apr 1987). 

During the past ten years, AMS has become a powerful tool 
in radiocarbon dating. In some applications, an overall accuracy 
comparable to that of conventional high precision low level count- 
ing is required. To achieve this accuracy, fractionation during 
sample preparation and measurement has to be constant. Compari- 
son of series of *C/!*C ratios measured with AMS and a conven- 
tional mass spectrometer indicates that systematic errors in the 
carbon isotope ratio measurements are in the order of 0.1 to 0.2%. 
With mg size samples prepared by catalytic reduction on iron, de- 
livering beam currents of about 12 »A for at least 1 h, statistical 
uncertainties for *C of 0.3% and a total error of 0.4 to 0.5% for 
the *C/"*C ratio (including the calibration error and uncertainty in 
the background subtraction) for modern carbon has been obtained. 


54435 (CONF-8704112—, PP. 91-93) Pulsed beam meas- 
urement system. de Haas, A.P.; Langerak, J.J.; Oskamp, 
C.J.; de Vries, H.; Van der Borg, K. (R. J. Van de Graaff 
Laboratorium  Rijksuniversiteit Utrecht (Netherlands)). 
1987. Elsevier Science Publishers Co. Inc., 52 Vanderbilt 
Ave., New York 10017. Order Number T188013520/JAW. 

From 4. international symposium on accelerator mass spec- 
trometry; Ontario, Canada (27 Apr 1987). 

This article describes the elements of the pulsed beam meas- 
urement system at the AMS facility in Utrecht, in particular the 
switched power supplies and the current integrator. 


54436 (CONF-8704112—, pp 97-99) Early expectations 
of AMS: greater ages and tiny fractions. One failure? - one 
success. Schmidt, F.H.; Balsley, D.R.; Leach, D.D. (Univ. 
of Washington, Seattle (USA)). 1987. Elsevier Science Pub- 
lishers Co. Inc., 52 Vanderbilt Ave., New York 10017. 
Order Number T188013520/JAW. 

From 4. international symposium on accelerator mass spec- 
trometry; Ontario, Canada (27 Apr 1987). 

Two of the early expectations of AMS were extension to 
greater '*C ages than possible with beta counting, and applications 
using tiny amounts of carbon. They authors examine each in the 
light of their experiences. The age limit depends on true or appar- 
ent ion counts, which may originate in sample preparation, in the 
accelerator system itself, or from ions other than *C which are not 
adequately suppressed. **N ions are generated spontaneously in 
their FN tandem, whether the ion source is open to the tandem or 
not, but are suppressed in the detector. There is no evidence of 
spontaneous “*C ion production. Thus the ion-source and tandem 
system alone is capable of age determinations = 90,000 yr. For pre- 
sumably dead geological graphite, they obtain a maximum of 70,000 
yr, and about 50,000 yr for dead material which has undergone 
chemical and physical preparation. In this respect their full AMS 
system is at present a mixed success. However, their applications to 
small fractions have been quite successful. They have applied this 
advantage to the study of the organic carbon components present 
in the Amazon River and in deep sea cores. 


54437 (CONF-8704112—, pp 100-104) Charge state dis- 
tributions and isotopic fractionation. Hofmann, H.J.; Bonani, 
G.; Suter, M.; Woelfli, W. (ETH-Hoenggerberg, Zuerich 
(Switzerland)). 1987. Elsevier Science Publishers Co. Inc., 
52 Vanderbilt Ave., New York 10017. Order Number 
T188013520/JAW. 

From 4. international symposium on accelerator mass spec- 
trometry; Ontario, Canada (27 Apr 1987). 

One of the most important sources of fractionation in AMS 
isotopic ratio measurements is the stripping process. They have 
measured the charge state distribution of Be, C, Si and Cl ions in 
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the energy range normally used in AMS for both foil and gas strip- 
pers. Optimal operating conditions (with regard to yield and frac- 
tionation) can be deduced as a function of the relevant parameters 
as beam energy, stripper medium and thickness. 


54438 (CONF-8704112—, pp 110-113) Accelerator mass 
spectrometry applied to /sup 22,24/Na, /sup 31,32/Si, and 
14C, Heinemeier, J.; Hornshoej, P.; Nielsen, H.L.; Rud, N.; 
Thomsen, M.S. (Univ. of Aarhus (Denmark)). 1987. Else- 
vier Science Publishers Co. Inc., 52 Vanderbilt Ave., New 
York 10017. Order Number TI88013520/JAW. 

From 4. international symposium on accelerator mass spec- 
trometry; Ontario, Canada (27 Apr 1987). 

The accelerator mass spectrometry system developed at the 
Aarhus EN tandem accelerator is reviewed. Apart from dating 
measurements on 'C, isotopic ratios of **Na/**Na and **Si/*'Si, 
produced in nuclear reactions at the tandem, have been measured 
using the AMS technique. This is part of an alternative approach to 
a determination of the disputed half-life of **Si. 


54439 (CONF-8704112—, pp 114-119) Chlorine-36 meas- 
urement program at the Australian National University. Fi- 
field, L.K.; Ophel, T.R.; Bird, J.R.; Calf, G.E.; Allison, 
G.B.; Chivas, A.R. (Australian National Univ., Canberra). 
1987. Elsevier Science Publishers Co. Inc., 52 Vanderbilt 
Ave., New York 10017. Order Number T188013520/JAW. 

From 4. international symposium on accelerator mass spec- 
trometry; Ontario, Canada (27 Apr 1987). 

The chlorine-36 measurement system at the Australian Na- 
tional University is described and some early results are presented. 


54440 (CONF-8704112—, pp 120-123) ‘*C dating with 
the Gif-sur-Yvette tandetron accelerator: status report. 
Arnold, M.; Bard, E.; Maurice, P.; Duplessy, J.C. (CNRS- 
CEA, Gif-sur-Yvette (France)). 1987. Elsevier Science Pub- 
lishers Co. Inc., 52 Vanderbilt Ave., New York 10017. 
Order Number T188013520/JAW. 

From 4. international symposium on accelerator mass spec- 
trometry; Ontario, Canada (27 Apr 1987). 

Radiocarbon dating with the Gif-sur-Yvette Tandetron ac- 
celerator has been routinely performed since the middle of 1985. 
Samples are prepared by direct catalytic reduction of CO2 on iron 
powder with typically 1 to 2 mg of carbon. '*C, °C and 'C iso- 
topes are measured after acceleration for the direct correlation of 
4C ages for natural and preparation induced fractionation. The 
precision and the reproducibility of the 'C activities obtained for 
samples younger than 5000 yr BP is close to 1%. Their background 
is limited by contamination in sample preparation i.e. pretreatment 
and catalytic reduction. The contamination due to catalytic reduc- 
tion of CO2 samples, between 1 to 2 mg of carbon has a typical 
value of (0.25 +/- 0.11)% of modern. 


54441 (CONF-8704112—, pp 129-132) Italian AMS pro- 
gram: measurements with the Naples TTT-3 tandem accelera- 
tor. Campajola, L.; Brondi, A.; D'Onofrio, A.; Gialanella, 
G.; Romano, M.; Terrasi, F.; Tuniz, C.; Azzi, C.; Improta, 
S. (Dipartimento di Fisica Nucleare Struttura della Materia 
e Fisica Applicata del’Universita, Napoli (Italy)). 1987. Else- 
vier Science Publishers Co. Inc., 52 Vanderbilt Ave., New 
York 10017. Order Number T1I88013520/JAW. 

From 4. international symposium on accelerator mass spec- 
trometry; Ontario, Canada (27 Apr 1987). 

The HVEC model TTT-3 tandem accelerator at the Univer- 
sity of Naples has been modified for high energy mass spectrometry 
measurements. The new injector includes an ANIS sputter source 
and a 35° inflection magnet, both manufactured by Danfysik. A 
switching magnet was also added to the beam transport system and 
the final detector was mounted on the 30° beam line dedicated to 


AMS. Preliminary measurements and limits of the present system 
are discussed. 
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54442 (CONF-8704112—, pp 143-145) Accelerator mass 
spectrometry with '*C and '°Be in Utrecht. Van der Borg, 
K.; Alderliesten, C.; Houston, C.M.; de Jong, A.F.M.; Van 
Zwol, N.A. (Robert J Van de Graaff Laboratorium Rijk- 
suniversiteit, Utrecht (Netherlands)). 1987. Elsevier Science 
Publishers Co. Inc., 52 Vanderbilt Ave., New York 10017. 
Order Number T188013520/JAW. 

From 4. international symposium on accelerator mass spec- 
trometry; Ontario, Canada (27 Apr 1987). 

The Utrecht facility for accelerator mass spectrometry is 
now in operation for routine measurements of *C and ‘Be in nat- 
ural samples. Sample preparation techniques have been introduced. 
A 1% precision for *C/C ratios is routinely achieved. In the last 
year, more than 500 samples have been prepared and measured for 
various applications in archaeology, geology and paleontology. 


54443 (CONF-8704112—, pp 146-150) Detection of **Si 
and °**Cl with the ETH/SIN EN-tandem. Synal, H.A.; Beer, 
J.; Bonani, G.; Hofmann, H.J.; Suter, M.; Woelfli, W. 
(ETH-Hoenggerberg, Zuerich (Switzerland)). 1987. Elsevier 
Science Publishers Co. Inc., 52 Vanderbilt Ave., New York 
10017. Order Number T188013520/JAW. 

From 4. international symposium on accelerator mass spec- 
trometry; Ontario, Canada (27 Apr 1987). 

Improvements made at the Zuerich AMS-facility in the de- 
tecting technique of heavier cosmogenic radioisotopes are de- 
scribed. It is possible to perform now **Cl measurements of natural 
samples with isotope ratios of greater than 10~'* The reproducibil- 
ity of **Cl measurements with a beam energy of 48 MeV is dis- 
cussed. In the case of **Si successful efforts were made to deter- 
mine absolute isotope ratios of artificially enriched silicon samples. 


54444 (DOE/ER/60668—1) [Radon: Chemical and physi- 
cal processes associated with its distribution]. Castleman, 
A.W. Jr. (Pennsylvania State Univ., University Park (USA). 
Dept. of Chemistry). 30 Aug 1988. Contract FG02- 
88ER60668. 5p. NTIS, PC A02/MF A0Ol1. Order Number 
DE88016901/JAW. 

This constitutes studies designed to provide data for assess- 
ing the mechanisms governing the distribution, fate and pathways 
of entry into biological systems, as well as the ultimate hazards, as- 
sociated with radon progeny and their secondary reaction products. 
The chemical and physical state of radon progeny are expected to 
influence their mobility and reactivity, and mechanisms of transport 
and entry into biological systems since these depend on processes 
such as attachment to and/or incorporation with aerosol particles. 
There is evidence that an appreciable fraction of the progeny are 
ionized and this program addresses the clustering, growth, and sub- 
sequent chemical conversion of these associated species. 2 refs. 


54445 (INIS-BR—1204) Retention of cesium through 
polyurethane foams with Prussian blue. Nobrega, A.W.; 
Araujo, V.; Mantovano, J.L. (Instituto de Engenharia Nu- 
clear, Rio de Janeiro (Brazil)). 1988. Sp. (In Portuguese). 
NTIS (US Sales Only), PC A02/MF A0O1. Order Number 
DE88703896/JAW. 

The preparation of polyrethane foams carried with Prussian 
blue is described. An analytical study was made and the results sug- 
gest the utilization of this material for cleaning surfaces contaminat- 
ed with cesium. (E.G.). 


54446 (NUREG/CP—0086-Vol.1, pp 288-296) Perform- 
ance study on activated carbon filter systems at the U.S. 
Army Chemical Agent Munitions Disposal System (CAMDS). 
Gladden, D.J.; Post, M. (Tooele Army Depot, UT (USA)). 
May 1987. NTIS, PC A99/MF A0O1 - GPO. Order Number 
TI88015221/JAW. (CONF-860820—Vol.1). 

From 19. DOE/NRC nuclear air cleaning conference; Seat- 
tle, WA, USA (18 Aug 1986). 

The US Army has been actively involved in the develop- 
ment and application of activated carbon filter systems for many 
years. In recent years, this work has expanded to include control of 
toxic gases generated in industrial activities. Ensuring that plant 
emissions were controlled and complied with all appropriate state 
and federal requirements has been a major part of this program. 
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This paper presents the results of a study of the performance of ac- 
tivated Carbon filters used as the US Army Chemical Agent Muni- 
tions Disposal System (CAMDS). A wide range of contaminants 
(e.g., paint solvents and common industrial compounds) as well as 
the chemical of concern (sarin) passed into the filter systems. Filter 
performance was monitored on a continuous basis for any detecta- 
ble sarin breakthrough. It was expected that trace readings would 
appear and gradually approach a predetermined level at which time 
the filters would be serviced. The plots, including data taken over 
an extended period, showed that high inlet concentrations tended to 
yield high filter efficiencies. When inlet concentrations were low 
however, the performance trended low. Careful investigation will 
become increasingly important when low concentrations of high 
toxicity or valuable compounds are of critical concern. 


54447 (UJV—8034-CH,B) Advances of Nuclear Research 
Institute, Rez, in the production of ticals. 
(Ustav Jaderneho Vyzkumu CSKAE, Rez (Czechoslova- 
kia)). Sep 1987. 36p. (in Russian). (CONF-8612161—). 
NTIS (US Sales Only), PC A03/MF AOl1. Order Number 
DE88704162/JAW. 

From 4. international symposium of CMEA countries on ra- 
diopharmaceuticals and RIA kits; Obninsk, USSR (16 Dec 1986). 

8 papers are submitted by the staff of the Nuclear Research 
Institute (UJV) concerned with the organization of quality control 
of radiopharmaceuticals in Czechoslovakia, the production potential 
of the U-120 M cyclotron in meeting the Czechoslovak needs of ra- 
diopharmaceuticals, the introduction of production of injectable so- 
lutions of /sup 201/T1-thallium chloride by UJV, the experience 
with the extraction method of obtaining /sup 99m/Tc, the differ- 
ences in the pharmacokinetics of /sup 99m/Tc-chelates, the produc- 
tion of /sup 123/I-labelled preparations, the production of injecta- 
ble solutions of /sup 67/Ga-gallium citrate, and with quality con- 
trol of the radiopharmaceuticals produced by UJV. (J.B.). 2 figs., 
24 tabs., 17 refs. 


54448 (LA-tr—88-6) Production of water labelled with 
oxygen isotopes by reduction of nitric oxide. Oziashvili, 
E.D.; Kobaladze, M.G.; Kakuliia, D.A.; Beridze, E.A. (Los 
Alamos National Lab., NM (USA)). 1988. Contract W-7405- 
ENG-36. Translated from Stable isotopes in the life sci- 
ences, International Atomic Energy Agency, Vienna, Aus- 
tria, 1977, pp. 3-123-129. 8p. NTIS, PC A02/MF AO1;1; 
GPO Dep. Order Number DE88008007/JAW. 

Proceedings of a Technical Committee Meeting on Modern 
Trends in the Biological Applications of Stable Isotopes, Leipzig, 
Germany, 14-18 February 1977. 

A process of reduction of nitric oxide by hydrogen in the 
presence of various catalysts (iron, cobalt, nickel, platinum) is in- 
vestigated, and the advantages of using a platinum catalyst are dem- 
onstrated. The influence of the temperature and proportions of the 
reacting gases on the yield and purity of the water produced is 
studied. Optimum conditions for the process are determined: tem- 
perature 750--800{degree}C; ratio of NO flow to He flow is 1:1.03. 
The product yield is 95% and the content of the basic substance is 
99.99%. 15 refs., 1 fig., 4 tabs. 


4008 Combustion, Pyrolysis, And High-temperature 
Chemistry 


REFER ALSO TO CITATION(S) 53029, 53885, 54391, 54392, 54457, 55500 


54449 (LA-UR—88-2751) A mass spectrometric analysis 
of CF,/O2 plasmas: Effect of oxygen concentration and 
plasma power. Martz, J.C.; Hess, D.W.; Anderson, W.E. 
(Los Alamos National Lab., NM (USA); California Univ., 
Berkeley (USA)). 1988. Contract W-7405-ENG-36. 25p. 
(CONF-8809125—1). NTIS, PC A03/MF AOl. Order 
Number DE88016237/JAW. 

From NATO ASI on plasma surface interaction and process- 
ing of materials; Alicante, Spain (4 Sep 1988). 

A quadrupole mass analyzer was used to detect the neutral 
products extracted downstream from a CF,/O2 RF discharge at 80 
mtorr. Stable discharge products are reported as a function of 
plasma power, residence time, oxygen concentration, and plasma 
voltage standing-wave ratio. In general, as plasma power increased 
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from 10 to 200 W, production of CO increased while the measured 
mole fractions of CO2 and COF; stabilized. The ratio of CO to CO, 
decreased at low plasma powers as the oxygen concentration in- 
creased. An increase in the relative conversion of CF, to oxygenat- 
ed products occurred at both low plasma powers and low oxygen 
concentrations. Several mechanisms are suggested to account for 
these results. 16 refs., 16 figs., 1 tab. 


‘ 


54450 (SAND—88-0680C) A critical review of high-tem- 
perature hydrogen combustion in reactor safety applications. 
Stamps, D.W.; Berman, M. (Sandia National Labs., Albu- 
querque, NM (USA)). [1988]. Contract AC04-76DP00789. 
18p. (CONF-881014—8). NTIS, PC A03/MF AO01. Order 
Number DE88016368/JAW. 

From International conference on thermal reactor safety; 
Avignon, France (2 Oct 1988). 

The effect of elevated temperature on the various modes of 
combustion of hydrogen-air-steam mixtures is reviewed. The modes 
include spontaneous combustion, diffusion flames, deflagrations, and 
detonations. The purpose of this paper is to review the existing data 
on high-temperature hydrogen combustion, identify areas where un- 
certainties exist, and discuss the importance of these uncertainties 
with respect to reactor safety for three different accident scenarios. 
18 refs., 5 figs. 
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REFER ALSO TO CITATION(S) 55337 


54451 (RISO-R—559) Department of Energy Technolo- 
gy. Annual progress report 1 Jan - 31 Dec 1987. Micheelsen, 
B.; List, F. (eds.). (Risoe National Lab., Roskilde (Den- 
mark)). Mar 1988. 40p. NTIS (US Sales Only), PC A03/MF 
AO1 - Risoe Library, DK-4000 Roskilde. Order Number 
DE88754491/JAW. 

The general development of the Department of Energy 
Technology at Risoe during 1987 is presented, and the activities 
within the major subject fields are described in some detail. Lists of 
staff and publications and included. 13 ills., 24 refs. 


4202 Facilities And Equipment 


REFER ALSO TO CITATION(S) 53133, 53228, 53243, 53252, 53259, 53312, 
53313, 53339, 53340, 53588, 53824, 53968, 53969, 54208, 54553, 54637, 54640, 
55966, 55966, 55977 


54452 (AD-A—194237/4/XAB) CyroSQUID: a SQUID- 
based magnetic-field sensor. Technical report No. 3 (Final), 
15 poco yr 1984-30 November 1987. Williamson, S.J.; Kauf- 

L. (New York Univ., NY (USA). Neuromagnetism 
Lab). 15 Mar 1988. 16p. NTIS, PC A03/MF AOl. 

A new type of neuromagnetometer was developed to en- 
hance the capability for measuring the magnetic field of the human 
brain. This system - known as CryoSQUID - results from the mar- 
riage of two advanced technologies: a refrigerator incorporating 
closed-cycle operation of a pair of cryocoolers and a sensor incor- 
porating the superconducting quantum interference device 
(SQUID). The apparatus is relatively small and requires no supply 
of liquid helium for initial cooling or operation. Only a source of 
electrical power is needed. Each sensor relies on a detection coil 
wound in the geometry of a second-order gradiometer so as to min- 
imize the effects of ambient magnetic noise found in typical un- 
shielded environments. The intrinsic noise level of CryoSQUID is 
comparable to a magnetic field sensitivity of 20 femtotesla within a 
one-hertz bandwidth. Residual noise at 1.2 Hz and its harmonics, 
contributed by the displacer in the Gifford-McMahon cooler, is vir- 
tually eliminated in real time by an adaptive filter run on a personal 
computer. 
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54453 (AD-A—194594/8/XAB) Phase-sensitive amplifi- 
cation with SIS (superconductor-insulator-superconductor) 
quasi-particle mixers. Annual report, 15 January 1987-14 
January 1988. Bocko, M.F. (Rochester Univ., NY (USA). 
Dept. of Electrical Engineering). 28 Mar 1988. 2p. NTIS, 
PC A02/MF AOl1. 

The SIS junctions and RF choke structures were obtained, 
which will be used in experiments from the National Bureau of 
Standards Cryoelectronics Laboratory in Boulder Colorado. The 
DC characteristics of these junctions were measured, and it was 
found that they have low leakage currents and RC products that 
are very close to the design goal. Preliminary calculations of the 
SIS mixer conversion efficiency for the real DC characteristics of 
the junctions were made, and results show the required phase-sensi- 
tive response. 


54454 (AD-A—194765/4/XAB) Noise and chaos in 
driven Josephson junctions. Technical report. Hu, Q. (Har- 
vard Univ., Cambridge, MA (USA). Div. of Applied Sci- 
ences). Mar 1987. 184p. (TR—25). NTIS, PC A09/MF AO1. 
We have studied in detail the response of several Nb-a-si-Nb 
junctions to laser radiation at far-infrared frequencies, 245, 419, and 
604 GHz. All these Nb-a-Si-Nb junctions were made by the SNAP 
(Selective Niobium Anodization Process) procedure on a single 
wafer. They all have the plasma frequency fp = (2eIc/hC) 2 pi 
about 400 GHz. When we irradiate the junctions at 419 GHz, the 
radiation frequency is very close to the plasma resonance frequen- 
cy. We saw very rich nonlinear dynamic effects exhibited in the dc 
I-V characteristics, such as, negative resistance regions, subhar- 
monic steps, and noisy I-V curves which cannot be explained by 
thermal or other noise sources. By using a RCSJ (Resistively and 
Capacitively Shunted Junction) model, modified to include a 
piecewise nonlinear resistance, with an appropriate amount of noise, 
we can reproduce the dc I-V curves of the irradiated junctions 
very accurately in both digital and analog simulations. The agree- 
ment between the simulations and the experimental results is excel- 
lent in those qualitative features on dc I-V curves such as the ap- 
pearance of certain subharmonic steps and negative resistance re- 
gions. The agreement is very good in some of the quantitative com- 
parisons such as the step width dependence on the laser power. 


54455 (AD-A—194898/3/XAB) Superadsorbents for gas 
filters. Contractor report, September 1986-April 1987. Jonas, 
L.A. (Hughes Associates, Inc., Wheaton, MD (USA)). Mar 
1988. 69p. NTIS, PC A04/MF AO1. 

The physical adsorption behavior of six sorbents, and lay- 
ered mixtures of the sorbents, was investigated using methylphos- 
phonate (DMMP) vapor. Protection against DMMP was compared 
to standard ASC and ASC/TEDA whetlerites. Layered mixtures 
of NACAR G-212, Calgon IVP, and ASC whetlerite (or ASC/ 
TEDA) gave significantly greater protection than the same weight 
of either ASC or ASC/TEDA whetlerite itself. 


54456 (BNL—41663) Switch over to the high frequency 
rf systems near transition. Brennan, J.M.; Wei, J. (Brookha- 
ven National Lab., Upton, NY (USA)). 1988. Contract 
AC02-76CH00016. 13p. (CONF-880335—27). NTIS, PC 
A03. Order Number DE88016588/JAW. 

From Workshop on the relativistic heavy ion collider per- 
formance; Upton, NY, USA (21 Mar 1988). 

The purpose of this note is to point out that since bunch nar- 
rowing naturally occurs in the acceleration process in the vicinity 
of transition, it should be possible to switch over to the high fre- 
quency system close to transition when the bunch has narrowed 
enough to fit directly into the high frequency bucket. The advan- 
tage of this approach is the simplicity, no extra components or 
gymnastics are required of the low frequency system. The disad- 
vantage, of course, is for protons which do not go through transi- 
tion. But on the other hand, there is no shortage of intensity for 
protons and so it should be possible to keep the phase space area 
low for protons, and then matching to the high frequency bucket 


should be easily accomplished by adiabatic compression. 3 refs., 7 
figs. 
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54457 (CONF-880558—11) Investigation of UF; behavior 
in a fire. Williams, W.R. (Oak Ridge National Lab., TN 
(USA)). 1988. Contract AC05-840R21400. 8p. NTIS, PC 
A02/MF AO1. Order Number DE88017126/JAW. 

From Uranium hexafluoride--safe handling, processing, and 
transporting conference; Oak Ridge, TN, USA (24 May 1988). 

Reactions between UF. and combustible gases and the po- 
tential for UF¢-filled cylinders to rupture when exposed to fire are 
addressed. Although the absence of kinetic data prevents specific 
identification and quantification of the chemical species formed, po- 
tential reaction products resulting from the release of UF. into a 
fire include UF,, UO.F2, HF, C, CF,,COFs, and short chain, fluor- 
inated or partially fluorinated hydrocarbons. Such a release adds 
energy to a fire relative to normal combustion reactions. Time in- 
tervals to an assumed point of rupture for UF¢-filled cylinders ex- 
posed to fire aré estimated conservatively. Several related studies 
are also summarized, including a test series in which small UFs- 
filled cylinders were immersed in fire resulting in valve failures and 
explosive ruptures. It is concluded that all sizes of UFe cylinders 
currently in use may rupture within 30 minutes when totally im- 
mersed in a fire. For cylinders adjacent to fires, rupture of the 
larger cylinders appears much less likely. 


54458 (CONF-880851—1) Nonlocal treatment of system- 
atic errors in the processing of sparse and incomplete sensor 
data. Beckerman, M.; Oblow, E.M. (Oak Ridge National 
Lab., TN (USA)). Mar 1988. Contract AC05-840R21400. 
8p. NTIS, PC A02/MF A0Ol1; 1; GPO Dep. Order Number 
DE88008384/JAW. 

From 4. AAAI annual workshop on uncertainty in AI; St. 
Paul, MN, USA (19 Aug 1988). 

A methodology has been developed for the treatment of sys- 
tematic errors which arise in the processing of sparse and incom- 
plete sensor data. We present a detailed application of this method- 
ology to the construction of navigation maps from wide-angle sonar 
sensor data acquired by the HERMIES IIB mobile robot. Our un- 
certainty approach is explcitly nonlocal. We use a binary labelling 
scheme and a simple logic for the rule of combination. We then 
correct erroneous interpretations of the data by analyzing pixel pat- 
terns of conflict and by imposing consistent labelling conditions. 9 
refs., 6 figs. : 


54459 (CONF-8809130—1) Recent technological develop- 
ments and their impact on laboratory automation. Burtis, 
C.A. (Oak Ridge National Lab., TN (USA)). 1988. Contract 
AC05-840OR21400. 19p. NTIS, PC A03/MF AOl. Order 
Number DE88016818/JAW. 

From 3. international congress on automation and new tech- 
nology in the clinical laboratory; Kobe, Japan (5 Sep 1988). 

The analytical capabilities of the clinical laboratory have 
continued to expand and improve as a result of technical develop- 
ments and advancements made in a wide spectrum of allied disci- 
plines. As a consequence, the clinical laboratory has evolved from 
the small, manual operations of yesterday to the large, central orga- 
nizations of today. Technology continues to impact the laboratory, 
especially with the advent of the fully automated analytical systems 
that are having such a profound effect on how the laboratory is 
staffed, equipped, organized, and operated. With the accelerating 
rate at which new developments are occurring, it is safe to assume 
that dramatic changes. will continue to occur in this area. Conse- 
quently, it will become increasingly important for clinical laborator- 
ians to be aware of these new developments, to understand them, 
and to anticipate how they will be assimilated and integrated into 
the overall health care system. 67 refs. 


54460 (FMPC—2141) Demonstration of new handling 
equipment configurations for the overpacking of thorium ma- 
terials. Mihalovich, G.S.; Heisler, S.W. Jr. (Westinghouse 
Materials Co. of Ohio, Cincinnati (USA). Feed Materials 
Production Center). 1988. Contract AC05-86OR21600. 12p. 
(CONF-881054—5). NTIS, PC A03/MF AOl. Order 
Number DE89000293/JAW. 

From 4. annual DOE model conference; Oak Ridge, TN, 
USA (3 Oct 1988). 

A remote handling system has been designed for the removal 
and overpacking of thorium materials currently stored at the Feed 
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Materials Production Center (FMPC). The FMPC is the Depart- 
ment of Energy (DOE) designated interim storage location for tho- 
rium materials. The nature of thorium materials indicated that a 
system to reduce exposure, assure environmental protection, and 
provide positive identification of the materials be devised. The 
result of this was the development and implementation of a remote 
handling system utilizing existing technologies but integrating them 
into a system that had previously not been used. The equipment 
used involves: remote controlled cranes, conveyers, sensing equip- 
ment and overpacks; a computer based central control and process- 
ing system that also provides cross data correlation; a shielded han- 
dling unit with multiple articulation capability and a environmental- 
ly isolated work area; and significant shielding at the operators sta- 
tion while the operator works in an enclosed, but mobile environ- 
ment, These measures were prompted by both As Low As Reason- 
ably Achievable (ALARA) considerations for the employees and 
protection for the environment. The overpacking is required due to 
the environmental deterioration that is occurring to both the build- 
ing and containers resulting in the need for this operation to be ini- 
tiated to assure the continued safe storage of these materials. 


54461 (IAEA-TECDOC—453, pp 227-238) Risk analy- 
sis and policy in transport of dangerous materials. Lind, N.C. 
(Waterloo Univ., Ontario (Canada). Inst. for Risk Re- 
search). Mar 1988. NTIS (US Sales Only), PC A19/MF 
A01. Order Number DE88703967/JAW. (CONF-861085—). 


From Assessing and managing health and environmental 
risks from energy and other complex industrial systems; Paris, 
France (13 Oct 1986). 

Transportation is important in the economy of Canada, and a 
significant part of the material transported is dangerous goods or 
waste. With the aim to develop a technique for analysis of policy in 
the transport of dangerous goods a generic fault tree has been de- 
veloped. The study covers risk in transport by rail or truck involv- 
ing explosive, toxic and corrosive goods. Quantities in traffic over a 
transportation network are distributed by means of known route se- 
lection models. The fault tree is then specialized for each network 
segment, and the risk expectation of particular quantities, speed, 
population pattern and weather, etc. is evaluated and compared for 
alternative policies. The system has been developed in detail for 
three representative and important goods (LNG, Chlorine and sul- 
phuric acid) for the road and rail network around metropolitan To- 
ronto. Examples of policies evaluated by this method are con- 
straints of route selection and enhancement of accident response ca- 
pability. Uncertainty in data and constitutive models is often large. 
It is a recurring problem how best to represent uncertainty in the 
analysis and to evaluate its consequences. The present analysis in- 
corporates a discrete probability distribution representation in the 
fault trees. The output is therefore not probabilities, but distribu- 
tions of probabilities. The fault tree formulation permits the com- 
parison of risks and costs associated with alternative policies for the 
regulation of transport of dangerous materials over a traffic net- 
work. A cascaded point distribution technique serves to provide a 
practical estimate of the influence of parameter uncertainty, appli- 
cable for networks of arbitrary size. (author). 7 refs, 5 figs. 


54462 (INIS-SU—59/A, pp 85) Device for fast measure- 
ment of the resistance of low-ohmic contacts of superconduct- 
ing wires. Lysenko, V.V.; Portugal’skij, V.R. 1987. (In Rus- 
sian). NTIS (US Sales Only), PC A05/MF AOl. Order 
Number DE89780006/JAW. 

Voprosy atomnoj nauki i tekhniki.; no.4(40). 

In General and nuclear physics. Scientific-technical collec- 
tion. 


54463 (INIS-SU—59/A, pp 38-39) Laboratory solenoid 
with induction of 15T at 4.2K. Klimenko, E.Yu.; Kruglov, 
V.S.; Novikov, S.I.; Vorob’eva, A.E.; Davydov, LI.; Shes- 
takov, V.V.; Shikov, A.K. 1987. (In Russian). NTIS (US 
Sales Only), PC AO5/MF AOl. Order Number 
DE89780006/JAW. 

Voprosy atomnoj nauki i tekhniki.; no.4(40). 

In General and nuclear physics. Scientific-technical collec- 
tion. 
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54464 (INIS-SU—59/A, pp 40-41) Racetrack supercon- 
ducting magnet. Anashkin, O.P.; Kejlin, V.E.; Krivykh, 
A.V.; Ivanov, G.S.; Inozemtsev, "NN. 1987. (In Russian). 
NTIS (US Sales Only), PC A0S/MF AO1. Order Number 
DE89780006/JAW. 

Voprosy atomnoj nauki i tekhniki.; no.4(40). 

In General and nuclear physics. Scientific-technical collec- 


tion. 


54465 (INIS-SU—59/A, pp 41) Development and prelim- 
inary tests of a superconducting magnet system for an experi- 
mental-industrial separator. Anashkin, O.P.; Dudarev, A.V.; 

Kejlin, V.E.; Krivykh, A.V.; khin, V.M.; Pashkov, 
G.V.; Pologikh, S.B.; Shlejfman, V.Kh. 1987. (In Russian). 
NTIS (US Sales Only), PC AO5/MF AOl. Order Number 
DE89780006/JAW. 

Voprosy atomnoj nauki i tekhniki.; no.4(40). 

In General and nuclear physics. Scientific-technical collec- 
tion. 


54466 (INIS-SU—59/A, pp 39) Results of testing the 
high-gradient magnetic filter with a matrix of a notched- 
stretched grid. Larina, R.S.; Mikhajlov, N.N.; Smirnova, 
M.N.; Cheremnykh, P.A. 1987. (In Russian). NTIS (US 
Sales Only), PC A05/MF AOl. Order Number 
DE89780006/JAW. 

Voprosy atomnoj nauki i tekhniki.; no.4(40). 

In General and nuclear physics. Scientific-technical collec- 
tion. 


54467 (JAERI-M—88-087) General expression of Jacobi- 
an matrix and its simplified computation method. Relation- 
ships between the velocities of manipulator hand and joints. 
Sasaki, Shinobu. (Japan Atomic Energy Research Inst., 
Tokai, Ibaraki. Tokai Research Establishment). (Japan 
Atomic Energy Research Inst., Tokyo). May 1988. 44p. (In 
Japanese). NTIS (US Sales Only), PC A03/MF A0O1. Order 


.Number DE88754808/JAW. 


In this paper, the computation method of the Jacobian 
matrix, which is frequently utilized in the manipulator control such 
as the position, is theoretically derived. In addition, the combined 
use of general formulation for manipulator kinematics reported in 
the preceding paper leads to an automatic generation by computer 
of the Jacobian matrix for any type of manipulator, with the conse- 
quence that we are set free from the conventional cumbersome 
hand precalculation necessary for obtaining the Jacobian elements. 
As such, the present simple approach based on the recursive ex- 
pression is proven to be of sufficiently practical use for the require- 
ment of high-speed computation. 


54468 (LA—11373-MS) Instrumentation of the Santa 
Clara and Nambe bridges during the confined physics re- 
search facility generator transportation. Farrar, C.R.; Dove, 
R.C.; Hedstrom, J.C.; Romero, B.T. (Los Alamos National 
Lab., NM (USA)). Sep 1988. Contract W-7405-ENG-36. 
30p. NTIS, PC A03/MF AO1. Order Number DE88017105/ 
JAW. 

This report summarizes the instrumentation that the New 
Mexico State Highway Department required to be in place on the 
Nambe and Santa Clara bridges during the transportation of the 
Confined Physics Research Facility generator (rotor and stator). 
The instrumentation was used to measure strains, displacements, 
and rotations of various structural elements in these bridges. The 
information helped engineers assess the damage that the generator 
induced in the bridges and their foundations. The data obtained 
showed that no damage was caused by these heavy loads as most 
readings returned to their initial values after the loads had been re- 
moved. 25 figs., 6 tabs. 


54469 (LA-UR—88-2815) Low contact-resistivity junc- 
tion to ceramic superconductors. Maley, M.P.; Willis, J.O.; 
Katz, J.D.; Castro, R.G.; Aikin, R.M. (Los Alamos National 
Lab., NM (USA)). [1988]. Contract W-7405-ENG-36. 10p. 
(CONF-880812—2). NTIS, PC A02/MF AOl. Order 
Number DE88016155/JAW. 
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From Applied superconductivity conference; San Francisco, 
CA, USA (21 Aug 1988). 

We report on the development of a plasma-arc spray process 
for the application of low resistivity silver contact junctions onto 
YBa2CusO; sintered ceramic materials. The contact resistances de- 
crease montonically with decreasing temperature and are typically 
{approximately}10/sup {minus}8/0-cm? at 75 K. I-V characteris- 
tics are linear up to a critical current density that agrees with that 
of the underlying superconducting material. Advantages over other 
contact methods include: ease of application, absence of any post- 
processing treatment, and applicability to large areas and arbitrary 
shapes. 10 refs., 2 figs., 2 tabs. 


54470 (LA-UR—88-2816) Magnetic shielding by super- 
conducting -Y-Ba-Cu-O hollow cylinders. Willis, J.O.; 
McHenry, M.E.; Maley, M.P.; Sheinberg, H. (Los Alamos 
National Lab., NM (USA)). 1988. Contract W-7405-ENG- 
36. 10p. (CONF-880812—1). NTIS, PC A02/MF AO1. 
Order Number DE88016154/JAW. 

From Applied superconductivity conference; San Francisco, 
CA, USA (21 Aug 1988). 

We have measured the magnetic field H’ at the center of a 
hollow tube of sintered Y-Ba-Cu-O superconductor as a function of 
applied field H, temperature, tube length, and tube wall thickness. 
The maximum field that can be shielded H/sub sh/ agrees with the 
value calculated from the critical state model using the measured 
critical current density J/sub c/. The maximum trapped field H/sub 
tr/ in the tube upon decreasing H to zero exceeds H/sub sh/ by as 
much as a factor of two, and large enhancements in J/sub c/ are 
observed in decreasing field. These phenomena are identified with 
intragranular flux pinning present only after H has exceeded H/sub 
cl/ of the grains. Finite tube length does not affect the H/sub tr// 
H/sub sh/ ratio appreciably. H/sub sh/ depends approximately on 
the square root of the wall thickness. 7 refs., 4 figs. 


54471 (NUREG/CP—0086-Vol.1, pp 566-577) Pilot 
plant development for adsorptive krypton separation from dis- 
solver off-gas. Ringel, H.; Printz, R. (Kernforschunganlage 
Juelich (West Germany)). May 1987. NTIS, PC A99/MF 
A01 - GPO. Order Number TI88015221/JAW. (CONF- 
860820—Vol.1). 

From 19. DOE/NRC nuclear air cleaning conference; Seat- 
tle, WA, USA (18 Aug 1986). 

In view of hot cell application a separation process was in- 
vestigated for the retention of Kr-85 from gaseous effluents. In the 
flow sheet only adsorption beds are applied. The most efficient 
process scheme is adsorption of the noble gas on activated charcoal 
and thereafter separation of the coadsorbed gas species like Ne, Oz, 
Xe and CO, from the krypton by gas chromatography. Adsorption 
is at normal pressure and low temperatures of up to -160°C, where- 
as desorption is at elevated temperatures and under helium purge. 
Influences on the process operation like off-gas composition, ad- 
sorption temperatures and adsorbent are experimentally investigat- 
ed, as well as the behavior of trace impurities in the adsorption col- 
umns. On the basis of pilot plant operation the main components 
for a full scale facility are being designed. 


54472 (PB—88-225909/XAB) Methods to estimate the 
effects from an attack with a CW agent. Karlsson, E.; 
Marchner, H.; Winter, S.; Nyren, K.; Traeff, M. (Foersvar- 
ets Forskningsanstalt, Umeaa (Sweden)). Apr 1988. 36p. (In 
Swedish). (FOA-A—40061-4.5). NTIS, PC E03/MF AO1. 

Methods to estimate the effects from an attack with a CW 
agent were developed. The methods are designed for training and 
for use in civilian and military staffs. Three main topics are treated: 
Chemical alarm; Risk areas for unprotected personnel; and Effects 
of protection. The main part of the report will be introduced in 
Skydds RF Stab, which is a regulation of protection for the Swed- 
ish Defence. 


54473 (SAND—88-0903) Re-evaluation of an improved 
efficiency polymeric web point-focus Fresnel lens. Stillwell, 
C.B. (Sandia National Labs., Albuquerque, NM (USA)). 
Aug 1988. Contract AC04-76DP00789. 18p. NTIS, PC 
— A01; 1; GPO Dep. Order Number DE88016892/ 
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The optical efficiency of the lens developed by 3M and re- 
ported in Development and Evaluation of an Improved Efficiency 
Polymeric Web Point-Focus Fresnel Lens was measured by Sandia 
and reported to be 82%. Subsequent to publication of that report, 
additional lens tests at Sandia showed a lens efficiency of only 
79%. This report presents the results of a study to determine why 
the lens efficiency is now lower than originally observed. 2 refs., 5 
figs., 2 tabs. 


54474 (SAND—88-1102C) Fiber ring resonators and 
shock excited mechanical oscillators. Butler, M.A. (Sandia 
National Labs., Albuquerque, NM (USA)). 1988. Contract 
AC04-76DP00789. 4p. (CONF-881061—1). NTIS, PC A02/ 
MF AOl1; 1; GPO Dep. Order Number DE88009854/JAW. 

From Electrochemical Society fall meeting; Chicago, IL, 
USA (9 Oct 1988). 

This paper discusses how a fiber ring resonator operates. 1 
ref., 2 figs. 


54475 (UCRL—21067) Application of previous air pollu- 
tion exposure techniques to branch exposure chamber design. 
Surano,K.A.; Houpis, J.L.J. (Lawrence Livermore National 
Lab., CA (USA)). Jun 1988. Contract W-7405-ENG-48. 
34p. NTIS, PC A03/MF AO1; 1; GPO Dep. Order Number 
DE88016176/JAW. 

This report on branch exposure chamber (BEC) design 
covers: Air Pollution and Forests; Forest-Seedling Exposures in 
Controlled Environments; Branch-Exposure-Chamber Develop- 
ment; Relationship of Previous Methods to Current BEC Design. 
70 refs. 


54476 (UCRL—98606) Time-resolved solid-state array 
imaging systems: Developments and applications. Koehler, 
H.A. (Lawrence Livermore National Lab., CA (USA)). 1 
Aug 1988. Contract W-7405-ENG-48. 17p. (CONF- 
8808103—2). NTIS, PC A03/MF A0O1; 1; GPO Dep. Order 
Number DE88016274/JAW. 

From 18. international congress on high-speed photography 
and photonics; Xian, China (28 Aug 1988). 

Several optical, single transient data imaging systems have 
been developed at the Lawrence Livermore National Laboratory 
for providing time-, space-, and intensity information of pulsed radi- 
ation sources. The basic components of these systems are fast-gated 
cameras, large-bandwidth transmission lines, large memories, and 
image processors. Several methods are currently investigated to (1) 
produce faster optical gates without significant irising or reduction 
in resolution, and (2) to improve spatial resolution. Both photo- 
diode arrays and charge-coupled devices (CCD) are used for the 
imagers in the solid-state cameras. These cameras are designed to 
achieve a large dynamic range (500:1), low saturation fluence (= 
1.5 erg/cm? at 420 nm), and small frame time (= 2.5 msec). Cur- 
rent investigations are concentrating on large segmented (512 x 512) 
photodiode arrays with CCD readout. All cameras are designed for 
fiber-optic or lens coupling. Maximum dynamic range and maxi- 
mum signal-to-noise is achieved by using 8-, 10-, or 12-bit A/D 
converters. A technique known as data compression is applied to 
take advantage of a 10-bit system using an 8-bit data acquisition ar- 
rangement. The advent of large array cameras requires modifica- 
tions in calibration procedure, data acquisition, and image process- 
ing. 3 refs., 5 figs., 2 tabs. 


54477 (UCRL—99246) A decade of railgun development 
for high pressure research. Hawke, R.S. (Lawrence Liver- 
more National Lab., CA (USA)). 20 Jul 1988. Contract W- 
7405-ENG-48. Sp. (CONF-8809109—5). NTIS, PC A02/ 
MF AO1. Order Number DE88017024/JAW. 

From Shock wave symposium; Pullman, WA, USA (1 Sep 
1988). 

This paper summarizes a decade of effort towards develop- 
ment of railguns into useful high pressure tools. In 1942 the first 
successful railgun accelerated a 10-g projectile to about 1 km/s, and 
in the 1960's velocities approaching 10 km/s were achieved, but 
without verification of projectile integrity. Later work at the Aus- 
tralian National University showed the potential of railguns to 
launch intact projectiles. About 10 years ago efforts began to devel- 
op railguns for a variety of purposes, including high pressure shock 
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wave equation-of-state (EOS) research. Problems and their causes 
in this research are now more clearly understood and efforts are 
being made to develop the railgun into a hypervelocity EOS tool. 


54478 (Y/EN—2323) Atmospheric control in purged posi- 
tive pressure gloveboxes. Stone, W.C. Jr. (Oak Ridge Y-12 
Plant, TN (USA)). 1988. Contract AC05-840R21400. 14p. 
(CONF-880846—4). NTIS, PC A03/MF AOl. Order 
Number DE88016144/JAW. 

From American Glovebox Society annual meeting; Denver, 
CO, USA (23 Aug 1988). 

The gloveboxes in this discussion are used for machining ma- 
terial that must be handled in an inert atmosphere at the Oak Ridge 
Y-12 Plant. The enclosures are approximately 300 cubic feet in 
volume and house two precision cutting machines. The machine's 
shafts penetrate a flexible rubber boot so that the machining area is 
within the glovebox. Air bearings around the machine shafts are 
supplied with nitrogen and exhaust into the glovebox. The glove- 
box is equipped with an air lock for loading and unloading parts, 
and a centrally located carriage for manipulating parts from the air 
lock to both machining and inspection areas. The glovebox control 
system (which is independent of the precision machine controls) 
handles various interlocks and alarms associated with the air lock 
and part handling carriage, and maintains required pressure and at- 
mospheric quality. The important functions provided by the glove- 
box and its control system are preservation material integrity, elimi- 
nation of fire and explosion hazards, containment of machine dust 
that is released during machining, relief of control system attention 
by machinists, and cost savings in nitrogen. 2 figs. 


54479 (ORNL/tr—88/11) Current status and trends in 
compressor development: 3.2, Hermetic type scroll compres- 
sors. Arata, Tetsuya; Murayama, Akira. Translated from 
Reito ; 62: No. 720, 70-75(Oct 1987). Contract AC05- 
840R21400. 20p. NTIS, PC A03/MF A0Ol; 1; GPO Dep. 
Order Number DE88008608/JAW. 

To meet the demands of the air conditioning market, hermet- 
ic scroll compressors have been developed and appeared in the 
market in 1983. The scroll compressors have some remarkable ad- 
vantages, which come from their principle, as compared with recip- 
rocating and rolling piston type rotary compressors-smaller torque 
deviation, no suction valve and no discharge valve, lower sliding 
speed, less compressed gas leakage, smaller number of compressor 
components. Due to these advantages, the hermetic scroll compres- 
sors show the characteristics of high efficiency, low noise, low vi- 
bration and high reliability. The scroll compressors have already 
been mounted in speed controlled heat pump air conditioners and it 
is expected that the application of the scroll compressors will be ex- 
panded in the near future. 8 refs., 13 figs. 


54480 Design considerations for lal robotics sys- 
tems handling toxic substances. Stelting, K.M.; Rollheiser, 
J.J. Transactions of the American Nuclear Society; 55: 
630(1987). (CONF-8711195—). 

From American Nuclear Society winter meeting; Los Ange- 
les, CA, USA (15 Nov 1987). 

This paper discusses design issues pertinent to development 
of reliable robotic systems for handling toxic substances, using ex- 
amples from Midwest Research Institute's experience with the full 
range of materials sclected by the federal government for toxicol- 
ogy testing. This includes laboratory work with substances known 
to have adverse toxicological effects (e.g., known carcinogens) as 
well as chemicals selected for evaluation of their toxic potential. 
Chemicals under evaluation include pharmaceuticals, industrial 
chemicals, solvents, pesticides, and a variety of other chemicals, 
solvents, pesticides, and a variety of other chemicals to which the 
populace is exposed in the workplace or in their daily lives. 


54481 Robots for the chemical laboratory. Beugelsdijk, 
T.J.; Knobeloch, D.W. (Los Alamos National Lab., NM 
(USA)). Transactions of the American Nuclear Society; 55: 
630-63 1(1987). (CONF-8711195—). 

From American Nuclear Society winter meeting; Los Ange- 
les, CA, USA (15 Nov 1987). 

Chemical sample preparation and handling using laboratory 
robots is one of the fastest growing segments of the robotics indus- 
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try. There are now several manufacturers that offer equipment for 
this market. In addition to the robot arm and system controller, 
components are available specific to the various laboratory unit op- 
erations; namely, balances for weighing, centrifuges for separating 
phases, and syringe stations for moving liquids. As the agent of 
physical transfer, the robot arm itself forms the focal point of the 
workcell. A careful characterization of its work envelope, payload, 
and repeatability, is required before making a purchasing decision 
among the various vendors. The authors have had an opportunity 
at Los Alamos National Laboratory (LANL) to evaluate the robot 
arms offered by the two leading companies in this field -Zymark 
Corporation of Hopkinton, MA, and the Perkin-Elmer Corporation 
of Ridgefield, CT. In addition, at LANL, a different robot is being 
designed that addresses some of the space needs not currently met 
by these two systems. Findings are presented in this paper. 


54482 Robotic workstations for performing QC analyses 
on uncured rocket propellant. Bergman, R.K.; Koecher, 
D.R.; Lofgreen, L.R. Transactions of the American Nuclear 
Society; 55: 631-632(1987). (CONF-8711195—). 

Fiom American Nuclear Society winter meeting; Los Ange- 
les, CA, USA (15 Nov 1987). 

This paper describes two robotic workstations for perform- 
ing routine quality control (QC) analyses on rocket propellant. De- 
velopment of these systems was prompted by the desire to limit 
personnel exposure to a hazardous environment. Automation of 
these tests reduces the number of personnel required, while main- 
taining high levels of accuracy and precision. 


54483 Robotic nuclear sample management. Hollen, 
R.M.; Beugelsdijk, T.J.; Temer, D.J.; Hopkins, V.A. (Los 
Alamos National Lab., NM (USA)). Transactions of the 
American Nuclear Society; 55: 632-633(1987). (CONF- 
8711195—). 

From American Nuclear Society winter meeting; Los Ange- 
les, CA, USA (15 Nov 1987). 

The Analytical Chemistry Group of the Los Alamos Nation- 
al Laboratory processes in excess of 4000 plutonium metal samples 
each year. Depending on what specific elements are to be deter- 
mined, each sample must be cut into fractions for distribution to the 
various task areas for specific analyses in areas such as mass spec- 
trometry. A unique laboratory automation system has been devel- 
oped based on a commercially available Zymate II robot. The 
robot consists of a central arm that operates in a hollow cylindrical 
work envelop and has four degrees of freedom. Accessible to the 
arm are standard Zymark laboratory stations, which include an ana- 
lytical balance, a reagent dispensing station, a capping station, and 
vial racks. Custom stations designed and constructed by an in-house 
robotics group for corrosive environments include a vial capping 
station, a pipette tip shucker, and a vial dispenser. Initial reliability 
testing is currently in progress. Copper metal samples are being 
used in lieu of plutonium to identify areas in which mechanical ad- 
justments are needed or in which the software needs modification. 
The system is projected to be commissioned during January 1988. 
Future plane include the addition of capabilities to accommodate 
plutonium oxide samples. 


54484 Configuring a robotic system for nuclear materials 

applications. Costa, J.; d’Arbeloff, N. Transactions 
of the American Nuclear Society; 55: 633-634(1987). (CONF- 
8711195—). 

From American Nuclear Society winter meeting; Los Ange- 
les, CA, USA (15 Nov 1987). 

At Los Alamos National Laboratory, a Precision Robot, Inc. 
robot is used to manipulate radioactive samples (powder oxides) 
within a hot box environment. The application involves the manip- 
ulation of stainless steel sample tubes (capsules), a bulk oxide con- 
tainer, and small sample vials. During the actual application, 
welded tubes are placed into an automatic capsule cutter for open- 
ing. The robot then retrieves these tubes from the cutting input sta- 
tion and places the tube into a feeding device, which pours the 
powder into a tared container on a balance. After the net weight of 
the oxide has been obtained, the container is then removed from 
the scale by the robot and given back to the feeder mechanism. 
The oxides are then measured into small vials, each containing 1-g 
lots. These vials are then transferred by the robot into a rack, after 
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which the entire rack is transferred to an output station at the far 
end of the hot box. 


54485 Production of radiopharmaceuticals for positron 
emission tomography via laboratory robotics. Brodack, J.W.; 
Welch, M.J. (Washington Univ. School of Medicine, Seattle 
(USA)). Transactions of the American Nuclear Society; 55: 
634(1987). (CONF-8711195—). 

From American Nuclear Society winter meeting; Los Ange- 
les, CA, USA (15 Nov 1987). 

The production of radiopharmaceuticals used in positron 
emission tomography (PET) can require large amounts of activity 
at the start of synthesis in order to yield sufficient labeled material 
for clinical studies. Several investigators have developed remote 
and automated systems for the routine production of PET radio- 
pharmaceuticals in order to reduce radiation exposure to personnel. 
Such devices, however, suffer from limited flexibility and can be 
relatively complicated in design. These systems are also limited to 
the production of a single or a few closely related compounds. Fur- 
thermore, changes in chemistry would require considerable modifi- 
cations in hardware and/or software in order to bring the device 
back into operation. To circumvent the above limitations associated 
with the remote production of PET radiopharmaceuticals, the au- 
thors have investigated the use of laboratory robotics as a flexible 
alternative to the synthesis of several short-lived radiopharmaceuti- 
cals in a single remote hot cell. The purpose of this investigation is 
to demonstrate how a single laboratory robot can be used to 
produce several unrelated radiopharmaceuticals for clinical PET 
imaging with reduced radiation exposure to personnel and minimal 
set-up time between each different robotic synthesis. 


54486 Remotely operated HEPA filtration housing for 
hot cell applications. Krainiak, R.E. Transactions of the 
American Nuclear Society; 55: 635-636(1987). (CONF- 
8711195—). 

From American Nuclear Society winter meeting; Los Ange- 
les, CA, USA (15 Nov 1987). 

The bag-in/bag-out high-efficiency particulate air (HEPA) 
filter housings are used routinely to isolate contaminated filters 
from maintenance personnel. Another method of isolation is the use 
of a hot cell, which is an isolated volume accessible only by remote 
means. The filter housings used in these hot cells are specially de- 
signed to be maintained and serviced by remote means, and pose a 
minimum safety problem to maintenance personnel. This paper de- 


scribes the development of a remotely operated housing (ROH) for 
use in hot cell applications. 


54487 Initial operation and maintenance turnaround at 
the new waste calcining facility. Waite, T.H. Transactions of 
the American Nuclear Society; 55: 636(1987). (CONF- 
8711195—). 


From American Nuclear Society winter meeting; Los Ange- 
les, CA, USA (15 Nov 1987). 

The New Waste Calcining Facility (NWCF) has successfully 
processed a large quantity of radioactive liquid waste. The design 
concept of remote operation, maintenance, and repair has proven 
successful for both plant operating efficiency and maintenance ca- 
pability. The system design and lessons learned from the system op- 
eration have been used to incorporate additional desirable system 
design changes and have resulted in a facility that will perform its 
objective with minimal personnel exposure and operational down- 
time. The NWCF processes high-level radioactive liquid waste by- 
products from reactor fuel reprocessing into solids using a process 
known as calcining. The solids provide an eight-to-one volume re- 
duction and allow easier and safer long-term storage. Due to the 
high radioactivity of the liquids being processed and the severe op- 
erating environment, the design of the NWCF includes many spe- 
cially designed features to allow remote handling and maintenance 
of the equipment. This capability was used to maintain and repair 
equipment both during the initial hot run, which began in Septem- 


ber 1982 and ended in June 1984, and during the maintenance « 


period that took place afterward. The remote capabilities have suc- 


cessfully allowed radiation exposures to personnel to meet the as- 
10w-as-reasonably-achievable goals. 
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54488 Design of the fuel processing facility for remote 
operability. Dobbins, J.C. Transactions of the American Nu- 
clear Society; 55: 636-637(1987). (CONF-8711195—). 

From American Nuclear Society winter meeting; Los Ange- 
les, CA, USA (15 Nov 1987). 

The Fuel Processing Facility is being designed and built at 
the US Dept. of Energy’s (DOE's) Idaho Chemical Processing 
Plant, located on the Idaho National Engineering Laboratory, to 
reclaim reusable uranium from solutions of dissolved spent nuclear 
fuel. The facility is intended to replace existing DOE processing fa- 
cilities that have been operating since the early 1950s. The facility 
is designed with three levels below grade and one level above 
grade. Major physical plant items will be located on a mezzanine 
level above the first level. All major processing areas are below 
grade, located in cells than span the first, second, and third base- 
ment levels. The primary remote handling areas include the proc- 
essing cells, the pump and valve corridor, the sample cells, the 
decon/predecon/hands-on-maintenance area, the crane and manipu- 
lator maintenance areas, and the waste loadout area. The facility 
will be designed to provide criticality safety during all operations. 
Further, the facility will be designed in accordance with the cur- 
rent as-low-as-reasonably-achievable principles. Remote equipment 
and processes must be proven (existing technology), in that this is 
intended to be a production facility rather than a research and de- 
velopment facility. 


54489 Spent-fuel decladding radioactive waste manage- 
ment. Harrison, D.J. (Rockwell International, Canoga Park, 
CA (USA)). Transactions of the American Nuclear Society; 
55: 637-639(1987). (CONF-8711195—). 

From American Nuclear Society winter meeting; Los Ange- 
les, CA, USA (15 Nov 1987). 

Rockwell International's Rocketdyne Division has developed 
a remote system for the solidification and packaging of liquid solu- 
tions of slurry wastes generated at the Rockwell International Hot 
Laboratory (RIHL) during decladding operations with the spent 
fuel from the Fermi reactor. The objective of this US Dept. of 
Energy (DOE)-funded program on decladding of selected DOE- 
owned spent fuel was to prepare the spent Fermi fuel for chemical 
processing at DOE facilities. The fuel was stored at the DOE's Sa- 


vannah River Plant until July 1986 when shipments to RIHL were 
begun. 


54490 Remote handling system for waste at the waste iso- 
lation pilot plant. Likar, V.F. Transactions of the American 
Nuclear Society; 55: 639-640(1987). (CONF-8711195—). 

From American Nuclear Society winter meeting; Los Ange- 
les, CA, USA (15 Nov 1987). 

The construction of the Waste Isolation Pilot Plant (WIPP) 
near Carlsbad, New Mexico, for disposal of transuranic wastes from 
defense programs is nearing completion. The majority of waste re- 
ceived at WIPP will have low surface dose rates and will be han- 
dled routinely without special shielding or remote handling equip- 
ment. But WIPO will also receive and remotely handle some trans- 
uranic waste with high surface doses rates for disposal, and some 
defense high-level waste (DHLW), to be used in experiments. In 
both cases, the waste is contained in canisters ~ 2 ft in diameter x 
10 ft long, with a special pintle at one end for remote grapple at- 
tachments. The transuranic waste has surface dose rates of from 
200 mrem/h up to 1000 rem/h and the DHLW is expected to have 
surface dose rates up to 15,000 rem/h. The handling of these two 
types of wastes at WIPP is very similar, and this discussion points 
out only significant differences. 


54491 Plutonium production in a remote automated cell. 
Maddux, E.P.; Purcell, J.A. Transactions of the American 
Nuclear Society; 55: 640(1987). (CONF-8711195—). 

From American Nuclear Society winter meeting; Los Ange- 
les, CA, USA (15 Nov 1987). 

Production of 7°°Pu metal has traditionally been carried out 
in glove box enclosures to protect operating personnel and the out- 
side environment from the hazards of radiation. With the advent of 
more stringent federal regulations for protecting personnel, the en- 
vironment, and security of special nuclear materials, it is proposed 
that plutonium be processed in a totally remote environment using 
automated work stations and robotic materials transfer and equip- 
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ment maintenance. Investigators envision a facility where oper- 
ations are carried out in two remotely operated cells. One cell will 
contain aqueous processing operations while the second will con- 
tain powder operations. Various processing steps will be carried out 
on modular frames of a standard configuration. The processing 
equipment on each frame will be completely automated and operat- 
ed via computer. Nonaqueous materials will be transferred between 
frames by robots using closed-circuit television and computer con- 
trol. Robots will be able to perform limited in-place maintenance of 
equipment on each frame for high-maintenance replaceable compo- 
nents. When major repair is required, the processing frame will be 
decoupled by the robot and moved to a decontamination and main- 
tenance area by a conventional overhead bridge crane. The new 
design concept will provide for long-term goals, which include ex- 
posure reduction, near-real time accountability, safeguards, and 
waste reduction. 


54492 Current programs at the INEL hot cells operated 
by EG & G. Mandiloff, D.M.; Davis, J.N.; Yeazel, J.A. 
Transactions of the American Nuclear Society; 55: 64t- 
642(1987). (CONF-8711195—). 

From American Nuclear Society winter meeting; Los Ange- 
les, CA, USA (15 Nov ae ao. on 

Radioactive materials handling, examination, and interim 
storage operations are performed routinely by EG & G Idaho at 
the Idaho National Engineering Laboratory (INEL). Sizes of mate- 
rials processed through these facilities have ranged from massive 
components in excess of 100 t down to microscopic specimens. Ac- 
tivities occur in 10 individual hot cells, a hot shop, a water pit, and 
a warm shop. The plant layout is designed with interconnections 
between key areas to enhance a controlled environment for remote 
operations. Summarized in this paper are activities associated with 
three major programs currently being conducted in these facilities. 


54493 Upgrades of Hanford Engineering Development 
Laboratory hot cell facilities. Daubert, R.L.; DesChane, D.J. 
Transactions of the American Nuclear Society; 55: 642- 
643(1987). (CONF-8711195—). 

From American Nuclear Society winter meeting; Los Ange- 


les, CA, USA (15 Nov 1987). 

The Hanford Engineering Development Laboratory operates 
the 327 Postirradiation Testing Laboratory (PITL) and the 324 
Shielded Materials Facility (SMF). These hot cell facilities provide 
diverse capabilities for the postirradiation examination and testing 
of irradiated reactor fuels and materials. The primary function of 
these facilities is to determine failure mechanisms and effects of ir- 
radiation on physical and mechanical properties of reactor compo- 
nents. The purpose of this paper is to review major equipment and 
facility upgrades that enhance customer satisfaction and broaden 
the engineering capabilities for more diversified programs. These 
facility and system upgrades are providing higher quality remote 
nondestructive and destructive examination services with increased 
productivity, operator comfort, and customer satisfaction. 


54494 Hot cell facility at Kernforschungszentrum Karls- 
ruhe. Enderlein, H. Transactions of the American Nuclear So- 
ciety; 55: 644(1987). (CONF-8711195—). 

From American Nuclear Society winter meeting; Los Ange- 
les, CA, USA (15 Nov 1987). 

The hot cell facility for material testing of the Kernfors- 
chungszentrum Karlsruhe (KfK) was put into operation in three 
phases of construction: (1) in 1966, section 1 was completed as the 
heart of the facility: 5 concrete cells with 11 work stations and 4 
lead-shielded cells for metallographic examinations, material testing, 
and decontamination of irradiated specimens. (2) In 1976, section 2 
was completed adding another three large lead-shielded cells for 
metallographic examinations and material testing as well as three 
smaller lead-shielded cells accommodating two microprobes, a 
shielded scanning electron microscope, and a x-ray diffractometer. 
(3) In 1988, section 3 will be completed with rooms for manipulator 
maintenance and a data processing center. By 1990, a partially lead- 
shielded glove box system will be installed for examination of triti- 
um-bearing specimens. Two of the old lead-shielded cells men- 
tioned above have been dismounted, one lead-shielded cell was 
newly installed, and a glove box for examination of tritium-bearing 
specimens was set to work as a precursor to the facility to be erect- 
ed. The concrete cells and some of the lead-shielded cells can be 
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made inert with nitrogen, if necessary. The double-lid transfer tech- 
nique has been greatly improved. The replacement of defective 
power manipulators and slave arms of master/slave manipulators as 
well as the disposal of waste take place via the double-lid locks 
using special gas tight containers. 


54495 Status of the CEA fuel examination hot cell facili- 
ties. Pages, J.P.; Van Craeynest, J.C.; Chevalier, M. Trans- 
actions of the American Nuclear Society; 55: 644-645(1987). 
(CONF-8711195—). 

From American Nuclear Society winter meeting; Los Ange- 
les, CA, USA (15 Nov 1987). 

This paper draws up a list of the Commissariat a I'Energie 
Atomique (CEA) hot cell facilities that are devoted to irradiated 
fuel examination. It outlines their respective roles relative to exami- 
nation needs for the three main types of reactors developed by 
Electricite de France, by CEA, and by the French engineering and 
manufacturing companies: pressurized water reactors (PWRs), fast 
breeder reactors (FBRs), and gas-cooled graphite-moderated natu- 
ral uranium reactors. Since their original operation, these laborato- 
ries have evolved programs, techniques, and equipment along the 
following main lines: (1) beyond examination, their functions extend 
to the different fuel cycle tasks downstream from the reactor; this is 
particularly the case for the Active Materials Analysis Laboratory 
(LAMA) in Grenoble and for the Active Fuel Examination Labora- 
tory (LECA) in Cadarache where a treatment, purification, and re- 
conditioning facility is being built as an extension. (2) Complement- 
ing the examinations, hot cell resetting of irradiated pins, accurate 
metallurgical studies, and specific testing will be carried out. (3) In 
parallel with the development of safety study programs, tests have 
been extended to examinations of severely damaged fuel elements. 
(5) To meet new needs, use of the different laboratories must take 
into account their specialties and aim at cost optimization. 


54496 FFTF/IEM cell fuel pin removal equipment. 
Greenwell, R.K. Transactions of the American Nuclear Socie- 
ty; 55: 646-648(1987). (CONF-8711195—). 

From American Nuclear Society winter meeting; Los Ange- 
les, CA, USA (15 Nov 1987). 

This paper describes a fuel pin removal device used for pin 
removal from irradiated fuel assemblies at the Fast Flux Test Facili- 
ty (FFTF). After irradiation in the FFTF, selected fuel assemblies 
are remotely disassembled in the Interim Examination and Mainte- 
nance (IEM) cell. The remote disassembly, following sodium re- 
moval, consists of slitting and removing the duct and then remov- 
ing the fuel pins one-at-a-time by sliding the pins from parallel at- 
tachment rails. All pins are removed from one rail before starting 
on the next. The new pin removal equipment has been used very 
successfully on the last three fuel experiments disassembled in the 
IEM cell, including one assembly containing residual sodium. Pin 
removal time has been cut in half, and this once tedious and time- 
consuming activity has been turned into an almost effortless evolu- 
tion. 


54497 Remote disassembly and examination of meson fa- 
cility beamstop. Romero, T.J.; Cook, J.H.; Brown, R.D.; 
Dowler, K.E. (Los Alamos National Lab., NM (USA)). 
Transactions of the American Nuclear Society; 55: 649- 
650(1987). (CONF-8711195—). 

From American Nuclear Society winter meeting; Los Ange- 
les, CA, USA (15 Nov 1987). 

The Clinton P. Anderson Meson Physics Facility (LAMPF) 
at Los Alamos National Laboratory (LANL) provides physicists 
with 800-MeV protons and secondary particles with which to do 
nuclear physics and other experiments. The secondary particles are 
generated by the interaction of the 800-kW proton beam with 
graphite targets in the experimental area. After leaving the experi- 
mental area, the main proton beam enters the Isotope Production 
Facility and the Radiation Effects Facility. The protons are now at 
energies of 500 to 600 MeV. At these energies, the protons still can 
penetrate ~ 190 mm of copper. Stopping the proton beam in a 
compact structure requires the use of water cooling to dissipate the 
beam’s remaining 375 kW. The LAMPF beamstop was built using 
circular disks of plated copper that are water cooled. The disks are 
190 mm is diameter, range in thickness from 7.5 to 140 mm, and are 
placed inside a stainless steel cylinder with external manifolds for 
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water supply and return. Group MST-14, of LANL’s Materials Sci- 
ence and Technology Division, operates a hot cell laboratory de- 
signed and built for the examination and handling of highly radio- 
active materials. The hot cell laboratory consists of two blocks of 
hot cells, each block having eight cells. We used one of these cells 
to disassemble the Meson Facility beamstop. The authors designed 
and built a remotely operated milling machine to disassemble the 
beamstop. The mill was designed specifically to disassemble the 
Meson Facility beamstop remotely in one of the hot cells. 



































54498 HT-9 duct cutting - TEM cell and mock-up testing 
experience at FFTF. Gibbons, P.W.; Greenwell, R.K. Trans- 
actions of the American Nuclear Society; 55: 650(1987). 
(CONF-8711195—). 

From American Nuclear Society winter meeting; Los Ange- 
les, CA, USA (15 Nov 1987). 

This paper describes experience gained during remote cut- 
ting of the HT-9 alloy duct from an advanced fuel assembly in the 
Interim Examination and Maintenance (IEM) cell at the Fast Flux 
Test Facility (FFTF). Also describes is a test program performed 
on mock-up equipment to develop successful cutting parameters. 






























































54499 Techniques for high-temperature thermal property 
measurements on irradiated oxide fuels. Namekawa, T.; Mit- 
sugi, T.; Tachibana, T.; Yamanouchi, S. Transactions of the 
American Nuclear Society; 55: 650-652(1987). (CONF- 
8711195—). 

From American Nuclear Society winter meeting; Los Ange- 
les, CA, USA (15 Nov 1987). 

e Alpha-Gamma Facility (AGF) at O-arai Engineering 

Center has been successfully operated for more than 16 yr. During 
this period, various irradiated fuel pins were received from JOYO, 
Japan Material Testing Reactor, and overseas reactors such as the 
Dounreay Fast Reactor, Rapsodie, Phenix, and the General Elec- 
tric test reactor. The extension building of this facility has been in 
operation for ~ 7 yr. The main function of the extension building 
is physical and metallurgical examinations of highly irradiated 
mixed-oxide (MOX) fuel and cladding. Physical property measure- 
ment techniques have been developed such as melting point, ther- 
mal conductivity, and lattice parameter measurements. Equipment 
was modified or partially renewed to keep the activity level low. 
This paper describes melting point and thermal conductivity meas- 
urement techniques. 














































































































54500 Operation of a scanning electron microscope in a 
hot cell. Pregger, B.A.; Maughan, R.Y. Transactions of the 
American Nuclear Society; 55: 652(1987). (CONF-8711195— 




















From American Nuclear Society winter meeting; Los Ange- 
les, CA, USA (15 Nov 1987). 

EG & G Idaho, Inc., is using a scanning electron microscope 
(SEM) and a microanalysis system to examine spent reactor fuel 
from commercial nuclear power reactors and reactor core debris 
from the Three Mile Island Unit 2 nuclear power reactor. The 
SEM is installed in one of four adjacent hot cells at Test Area 
North of the Idaho National Engineering Laboratory. The hot cell 
has a 0.914-m (3-ft)-thick concrete walls for shielding and a single 
leaded glass/mineral oil shield window for viewing the operation. 
Remote television cameras have also been installed to aid in the op- 
eration of the system. The SEM has been modified for remote oper- 
ation, and additional internal shielding has been added to protect 
the instrument’s x-ray detectors from the ambient background of 
the spent fuel samples. The basic design concept is for a system that 
allows the examination of a large number of specimens under fully 
remote operating conditions. In this way, the upper limit of sample 


radioactivity can be dependent on the capabilities of the SEM 
rather than on handling factors. 














































































54501 FFTF/IEM cell fuel pin weighing system. Gib- 
bons, P.W. Transactions of the American Nuclear Society; 55: 
653-654(1987). (CONF-8711195—). 

From American Nuclear Society winter meeting; Los Ange- 
les, CA, USA (15 Nov 1987). 

The Interim Examination and Maintenance (IEM) cell in the 
Fast Flux Test Facility (FFTF) is used for remote disassembly of 
irradiated fuel and materials experiments. For those fuel experi- 
ments where the FFTF tag-gas detection system has indicated a 
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fuel pin cladding breach, a weighing system is used in identifying 
that fuel pin with a reduced weight due to the escape of gaseous 
and volatile fission products. A fuel pin weighing machine, original- 
ly purchased for use in the Fuels and Materials Examination Facili- 
ty (FMEF), was the basis for the IEM cell system. Design modifi- 
cations to the original equipment were centered around adapting 
the machine to the differences between the two facilities and cor- 
recting deficiencies discovered during functional testing in the IEM 
cell mock-up. 


Identification to a breached fuel pin in the IEM 
cell. McGuinness, P.W.; Kalk, J.J.; Hicks, D.F. Transactions 
of — Nuclear Society; 55: 654-655(1987). (CONF- 
8711195—). 

From American Nuclear Society winter meeting; Los Ange- 
les, CA, USA (15 Nov 1987). 

Novel methods were successfully employed to identify one 
breached fuel pin in a 217-pin fuel assembly. The assembly was an 
experiment that had been irradiated at the Fast Flux Test Facility 
(FFTF), an experimental liquid-metal reactor operated by Westing- 
house Hanford Company for the US Dept. of Energy. A fuel as- 
sembly known to contain breached fuel pins was removed from the 
sodium-cooled FFTF reactor in November 1984. Later, this assem- 
bly was brought into the FFTF’s Interim Examination and Mainte- 
nance (IEM) cell to be disassembled and, for the first time ever at 
FFTF, to identify a breached fuel pin. The synergistic evaluation of 
the four different verification techniques - visual examination, clad- 
ding swipe activity, wash water radiochemistry, and pin weight - 
provided rapid and positive identification. The capability to per- 
form future detective work of this kind has been conclusively dem- 
onstrated. 


54503 Force control of a robot for surface contamination 
detection. Petterson, B.J.; Jones, J.F. (Sandia National Lab., 
Albuquerque, NM (USA)). Transactions of the American Nu- 
clear Society; 55: 656-657(1987). (CONF-8711195—). 

From American Nuclear Society winter meeting; Los Ange- 
les, CA, USA (15 Nov 1987). 

This paper reviews technology development efforts at 
Sandia National Laboratories leading to the ability perform radi- 
ation swipes using a commercially available CIMCORP XR6100 
gantry robot modified for force control; in particular, the integra- 
tion of an external computer with a real-time operating system to 
alter robot arm trajectory as a function of monitored force. The 
impact of the robot hardware on control strategies and resultant ro- 
botic capabilities will also be examined. 


54504 Robotic aircraft scanner for neutron radiographic 
inspection. Orphan, V.J.; Maung, T. (SAIC, San Diego, CA 
(USA)). Transactions of the American Nuclear Society; 55: 
672(1987). (CONF-8711195—). 

From American Nuclear Society winter meeting; Los Ange- 
les, CA, USA (15 Nov 1987). 

A robotic positioner and manipulator, a key component of a 
mobile neutron radiography system (MNRS) for aircraft inspection, 
is described. The MNRS is designed to inspect military aircraft for 
hidden corrosion in aluminum structures. The MNRS is comprised 
of an accelerator-based (Kaman A-711 sealed tube neutron genera- 
tor using the deuterium-tritium reaction) thermal neutron source, 
electronic neutron imaging system, robotic positioner and manipula- 
tor for the source/imager, control trailer housing system control 
electronics and digital image processing system, mobile dark room 
for film processing, self-contained electrical power source, and radi- 
ation safety system. For in situ aircraft inspection, the robotic scan- 
ner is programmed (in a teach/learn mode) to scan a region of the 
components (e.g., wings, stabilizers, etc.) using a control pendant. 





54505 Use of robotics in nondestructive inspection. Sar- 
tell, R.J.; Richards, W.J. Transactions of the American Nucle- 
ar Society; 55: 672-674(1987). (CONF-8711195—). 

From American Nuclear Society winter meeting; Los Ange- 
les, CA, USA (15 Nov 1987). 

Until very recently, nondestructive inspection of aircraft 
components at McClellan Air Force Base had been done in the tra- 
ditional way. Ultrasonic inspections have been performed using 
hand-held equipment. X-ray inspections were performed using film 
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radiography with the x-ray tubes being held on cradles, tripods, or 
suspended from pendant-operated or manual overhead crane-type 
fixtures. Implementation of advanced ultrasonic and real-time x-ray 
systems required that new equipment handling and parts handling 
methods be devised. Aircraft flight safety considerations demanded 
that neutron radiography be implemented as an inspection tech- 
nique in order to find low levels of moisture and corrosion in the 
F-111 aircraft structure and aerodynamic surfaces. Traditional non- 
destructive inspection (NDI) methods require removal of suspect 
panels from the aircraft, including some panels that were not de- 
signed to be removed. The solution to these problems was to imple- 
ment NDI systems that would allow inspection of intact aircraft. A 
new NDI facility especially designed for the latest in technology is 
under construction. It will house two large maneuverable x- and n- 
ray systems. The ~ 90-ft-span gantry robots will scan intact air- 
craft with real-time x-ray and near real-time n-ray systems. A 
unique floor/rail-mounted n-ray system will automatically inspect 
the F-111 aircraft engine bays. 


54506 SNRS component positioning systems. Alvar, 
K.R.; Brown, K.G.; Maung, T.; Meier, M.S.; Orphan, V.J. 
(SAIC, San Diego, CA (USA)). Transactions of the Ameri- 
can Nuclear Society; 55: 675-676(1987). (CONF-8711195—). 

From American Nuclear Society winter meeting; Los Ange- 
les, CA, USA (15 Nov 1987). 

This paper discusses the stationary neutron radiography 
system (SNRS) with respect to the component positioning systems 
(CPSs) and the rationale behind their design. As design work is on- 
going at Science Applications International Corporation, this report 
gives a current update of progress. The SNRS has four separate ra- 
diography bays, Bays 1 through 4. The first three bays have auto- 
mated positioning systems for real-time and near real-time neutron 
radiography of aircraft components. Bay 4 has been designed to ac- 
commodate components from the solid rocket booster, but will be 
used first for film radiography of pyrotechnic components. 


54507 Robotic real-time radiographic inspection system. 
McNair, J. Transactions of the American Nuclear Society; 55: 
676(1987). (CONF-8711195—). 

From American Nuclear Society winter meeting; Los Ange- 
les, CA, USA (15 Nov 1987). 

A computer-controlled real-time radiographic system with 
remote robotic material handling has been developed and installed 
at the US Army’s Yuma Proving Ground. This system is used for 
the nondestructive examination of a variety of munition types tested 
at the proving ground. This paper describes the system and its ca- 
pabilities. The system consists of an overhead robot for material 
handling, a five-axis manipulator for positioning the item being in- 
spected, and the real-time radiographic image acquisition and analy- 
sis equipment. The system is fully automated and uses a single mini- 
computer as the system controller. 


54508 Monitor: eleven years later. Grisham, D.L.; Lam- 
bert, J.E. (Los Alamos National Lab., NM (USA)). Transac- 
tions of the American Nuclear Society; 55: 678-679(1987). 
(CONF-8711195—). 

From American Nuclear Society winter meeting; Los Ange- 
les, CA, USA (15 Nov 1987). 

Monitor was developed to ensure that the main experimental 
beam line at the Clinton P. Anderson Meson Physics Facility 
(LAMPF) remains in fully operational condition at all scheduled 
times despite the extremely high radiation fields. The original Mon- 
itor performed its first operation in 1975; which consisted of very 
basic mechanical operations and rigging of steel shielding. Since 
that time it has progressed both in capabilities and numbers. The 
capabilities have progressed from those crude beginnings to a state- 
of-the-art system capable of remotely performing all of the skills of 
a medium- to high-level technician. Due to the requirements of 
Inaintenance, upgrades, and replacement of the main experimental 
beam line components and the time constraints in an operating fa- 
cility, three systems now exist. The first two are capable only of 
Operating in the main experimental hall, while the third provides 
the same capability at any site a truck can reach. 
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54509 Robotic delivery system for plasma cutting of the 
TMI-2 lower core assembly. McGough, M.S.; 
Austin, W.E.; Kwech, H.; Litka, T.J. Transactions of the 
American Nuclear Society; 55: 679-680(1987). (CONF- 
8711195—). 

From American Nuclear Society winter meeting; Los Ange- 
les, CA, USA (15 Nov 1987). : 

An effort is currently under way at Three Mile Island Unit 2 
(TMI-2) to provide equipment to defuel the region of the reactor 
vessel below the core. To access this area, a stainless steel structure 
called the lower core support assembly (LCSA) must be removed. 
Photographs of this region show it to be undamaged by the acci- 
dent. As one of several options, the plasma arc cutting process has 
been selected as the primary method with which to section the 
LCSA to provide large openings for debris removal from the 
region. Sectioned pieces of the LCSA must be of a manageable size 
and must fit into debris canisters for ultimate removal from the 
vessel. Power Cutting, Inc., under contract to GPU Nuclear, has 
engineered, fabricated, and tested an automated cutting equipment 
system (ACES) to conduct the cutting of the LCSA. The cutting 
system will include plasma arc cutting, rotary grinding, and abra- 
sive water jetting. It will be a system consisting of a support frame, 
movable carriage, and trolley for horizontal x, y direction control, 
and a movable vertical z axis robotic telescoping arm supported on 
the trolley/carriage arrangement. The support frame, carriage, trol- 
ley, and robotic arm will be set on and above the LCSA, sub- 
merged in ~ 35 ft of reactor coolant. It will be remotely operated 
and controlled. 


54510 Properties of dissimilar bilateral robots. Cotsaftis, 
M.; Vibet, C. Transactions of the American Nuclear Society; 
55: 681(1987). (CONF-8711195—). 

From American Nuclear Society winter meeting; Los Ange- 
les, CA, USA (15 Nov 1987). 

Developments in modern technology are pointing toward 
extension of personnel involvement in inaccessible environments; 
either hostile, such as space or deep-water offshore exploration, or 
dangerous, such as in chemical and nuclear plants. Telemanipula- 
tors then need to be used that should be designed to extend human 
dexterity safely. The general properties of similar or dissimilar tele- 
manipulators and their related control laws are obtained by consid- 
ering a master/slave robot as a three-terminal nonlinear element. A 
differential reciprocity concept - equivalent to the introduction of 
potential energy considerations - is used in connection with a 
telemanipulator’s equilibrium equations. 


54511 Development of a dexterous manipulator system 
with redundant degrees of freedom. Senoh, M.; Suzuki, M.; 
Tsuchita, K.; Kamimura, H.; Fujii, M.; Otsu, M. Transac- 
tions of the American Nuclear Society; 55: 681-683(1987). 
(CONF-8711195—). 

From American Nuclear Society winter meeting; Los Ange- 
les, CA, USA (15 Nov 1987). 

To keep plant availability as high as possible, more flexible 
and higher performance robots are desirable. At the same time, 
lower radiation exposures to operating personnel can be achieved 
by employing more sophisticated robotic systems. A new mainte- 
nance system has been proposed to realize consecutive disassem- 
bling and inspecting tasks by a robotic approach. The maintenance 
system includes three subsystems: a subsystem for the minor disas- 
sembling operations in the field; a transportation subsystem, which 
carries disassembled machines or components from the place where 
they were installed to a maintenance shop; and a subsystem for con- 
secutive disassembling and grooming operations. Of these three sub- 
systems, the maintenance robot for the first is the most challenging, 
and much development work is needed in the area of maneuverabil- 
ity in narrow spaces and obstacle avoidance ability. A master/ 
slave-type manipulator with redundant degrees of freedom, mount- 
ed on a vehicle that travels along a spatially located railway, has 
been developed. 
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54512 (AD-A—194171/5/XAB) Sees studies 
with multiple quantum-well materials with applications to op- 
tical socal epeentinn th Seton tanasiaiiene: Miah eabeit, 17 
September 1986-17 September 1987. Salour, M.M. (Tacan 
Corp., Carlsbad, CA (USA)). 17 Nov 1987. 55p. NTIS, PC 
A04/MF AOl1. 

This program investigated the variety of laser-induced opti- 
cal processes in multiple quantum-well and other nonlinear wave- 
guide materials. These studies combined both theory and experi- 
ment. This work demonstrated the first optically pumped mode- 
locked A1(0.3)Ga(0.7)As/GaAs multiple quantum-well (MQW) 
laser in external cavity. The MQW structure with a total thickness 
of 5 micrometers was. grown by molecular-beam epitaxy on a Si- 
doped GaAs substrate and was synchronously pumped by a mode- 
locked Kr* laser (82) MGz) at 647.1 nm. The MQW laser emitted 
10 ps pulses at 8085A with peak powers as high as 6W. The dem- 
onstrated MQW laser combines desirable properties of quantum 
wells with advantages of an external cavity, such as specific band- 
gap design with high beam quality and the possibility of intracavity 
tailoring of the laser beam. Also demonstrated was the first mode- 
locked Si-doped bulk GaAs laser tunable over 300A range. Several 
experiments to measure the third-order nonlinear optical susceptibil- 
ity of MQW and other novel nonlinear materials were successfully 
completed. The first measurement of the third-order nonlinear opti- 
cal susceptibility of transpolyacetylene by third-harmonic genera- 
tion in thin films is reported. The measured susceptibility is chi (3 
omega = omega + omega + omega) = 4 x 10-’ power esu 
which is comparable to the magnitude of the large nonlinear sus- 
ceptibilities measured in the polydiacetylenes. 


54513 (AD-A—194214/3/XAB) NBS/NRL (National 
Bureau of Standards/Naval Research Laboratory) free-elec- 
tron-laser facility. Penner, S.; Ayres, R.; Cutler, R.; Deben- 
ham, P.; Johnson, B.C. (National Bureau of Standards, 
Washington, DC (USA)). 1987. 26p. NTIS, PC A03/MF 
AOl. 

A free-electron laser is being built whose electron-beam 
source is the 185-MeV CW racetrack microtron (RTM) presently 
nearing completion. This accelerator is characterized by extremely 
good emittance epsilon/sub n/ somewhat < 10 micrometers and 
small energy spread delta gamma/gamma somewhat < .0003 at full 
energy. A new photocathode injector operating on the 32nd sub- 
harmonic of the 2380-MHz RF frequency is being developed to in- 
crease the peak current to somewhat > 2 A in 3-ps micropulses. 
The wiggler design has 130 periods of lambda/sub w/ = 28 mm 
with RMS wiggler parameter K somewhat < 1. Three-dimensional 
calculations indicated that power gains of 10-30% per pass can be 
achieved for optical wavelengths in the range 200 nm to 10.0 mi- 
crometers. The design of the RTM and FEL are described. This 
FEL is intended for use in a broad program of research applica- 
tions in biomedicine and materials science. 


54514 (AD-A—194217/6/XAB) Analysis of free-electron- 
laser performance utilizing the National Bureau of Standards’ 
CW microtron. Tang, C.M.; Sprangle, P. (National Bureau 
of Standards, Washington, DC (USA)). 1987. 4p. NTIS, PC 
A02/MF AO1. 

The National Bureau of Standards’ (NBS) CW racetrack mi- 
crotron (RTM) will be utilized as a driver for a free-electron-laser 
(FEL) oscillator. The NBS RTM possesses many exceptional prop- 
erties of value for the FEL; i) CW operation, ii) energy from 20- 
185 MeV, iii) small energy spread and emittance, iv) excellent 
energy stability, and v) high average power. The 1-D FEL gain 
formula predicts that the FEL would oscillate at the fundamental 
approximately from 0.25 to 10 micrometers when upgrading the 
peak current to = 2 A. This paper presents 3-D self-consistent nu- 
merical results, including several realistic effects, such as emittance, 
betatron oscillations, diffraction and refraction. The results indicate 
that the design value of the transverse emittance is small enough 
that it does not degrade the FEL performance for intermediate to 
long wavelengths, and only slightly degrades the performance at 
the shortest wavelength under consideration. Due to the good emit- 
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tance, the current density is high enough that focusing, or guiding, 
begins to manifest itself for wavelengths > 2.0 micrometers. 


54515 (AD-A—194358/8/XAB) Solid-state laser research 
report: energy transfer in nonuniform codoped crystals. Final 
report, October 1986-October 1987. Rotman, S.R.; Hart- 
mann, F.X. (Institute for Defense Analyses, Alexandria, VA 
(USA)). Mar 1988. 65p. (IDA-M—405). NTIS, PC A04/MF 
A01. 


An analytical model describing energy transfer between mi- 
croscopically correlated donor-acceptor pairs in solid-state laser 
materials. Experimental data for several laser systems were re-ex- 
amined; host properties promoting enhanced non-radiative energy 
transfer are discussed. Results of this more-general model are com- 
pared to the standard Foerster-Dexter approach of randomly 
placed donors and acceptors. This work is of interest to controlling 
thermal gradients, achieving new laser frequencies, and improving 
laser efficiency. 


54516 (AD-A—194525/2/XAB) Guided radiation beams 
in free-electron lasers. Interim report. Ting, A.; Sprangle, P.; 
Hafizi, B.; Tang, C.M. (Naval Research Lab., Washington, 
DC (USA)). 19, "May 1988. Sip. (NRL-MR—6207). NTIS, 
PC A04/MF AO1. 

In a free-electron laser (FEL), the radiation field, wiggler 
field, and electron beam resonantly couple and modify the refrac- 
tive index in the vicinity of the electron beam, such that the radi- 
ation beam will tend to focus upon the electron beam. From the 
radiation-envelope equation derived from the source-dependent ex- 
pansion (SDE) method of solving the 3-D wave equation in FELs, 
conditions and parameters necessary to achieve guided radiation 
beams (constant radius) in the Compton exponential gain regime are 
obtained for FELs driven by either induction linacs or rf linacs 
with various transverse profiles of the electron beam. From the effi- 
ciency of the guided-radiation beam, the trapping potential of the 
ponderomotive potential prior to saturation and the required beam 
quality of the electron beam can be obtained. The wiggler field 
could be tapered to further increase the operating efficiency. The 
possibility of bending or steering radiation beams in FELs is dis- 
cussed and a condition necessary for radiation — along a 
curved electron-beam orbit is obtained. 


54517 -(AD-A—194611/0/XAB) Measurements of XeF 
(xenon fluoride) ground-state dissociation and vibrational 
equilibration. Technical report. Bott, J.F.; Heidner, R.F.; 
Holloway, J.S.; Koffend, J.B.; Kwok, M.A. (Aerospace 
Corp., El Segundo, CA (USA). Aerophysics Lab.). 25 Mar 
1988. 41p. (TR—0088(3930-04)-1). NTIS, PC A03/MF AO1. 

The removal rates of the lower levels of the laser transitions 
affect the efficiency of the XeF excimer-laser performance. The au- 
thors deduced the removal rates of XeF(X,v) in argon, helium, and 
neon by measuring the populations of v = 0 and 1 vibrational 
levels formed by the photolysis of XeF2. The time history of each 
vibrational population is monitored with a c-w tunable dye laser 
tuned to an absorption feature of the selected vibrational/rotational 
level. The studies show a rapid vibrational relaxation of v = 0 and 
v = 1 levels followed by a common decay rate of the two levels. 
Helium and neon were found to remove these levels with the same 
rate coefficient of (2.0 + or - 0.2) x 10*/(sec-Torr)~* at room tem- 
perature. The rate coefficients for argon were faster by about 25%. 
The removal-rate coefficients increased with temperature in the 
range of 23 to 95 C. 


54518 (AD-A—194630/0/XAB) Characterization of 
mass-transported p-substrate GalnAsP/InP buried-heteros- 
tructure lasers with analytical solutions for electrical and 
thermal resistances. Liau, Z.L.; Walpole, J.N:; Tsang, D.Z.; 
Diadiuk, V. (Massachusetts Inst. of Tech., Lexington 
(USA). Lincoln Lab.). Jan 1988. 9p. GA—6008). NTIS, PC 
A02/MF AO1. 

Pub. in IEEE Jnl. of Quantum Electronics, Vol. QE-24, No. 
1, 36-42(Jan 88). 

Studies were carried out to evaluate mass-transported p-sub- 
strate GalnAsP/InP buried-heterostructure lasers which have a 
number of potential advantages over the more-conventional n-sub- 


7507 / ERA-13/23 


strate lasers. Devices have been fabricated with series resistances as 
low as 3 omega. In good agreement with the p-substrate spreading 
resistance calculated using conformal mapping. A further develop- 
ment of this theory yields simple formulas of thermal resistances of 
heat generated both in the active region and in the p-InP. The pres- 
ently fabricated p-substrate lasers also showed CW threshold cur- 
rents as low as 4.5 mA, differential quantum efficiencies as high as 
34% per facet, output powers as high as 33 mW per facet, and a 
maximum total electrical-to-optical power conversation efficiency 
of 36%. 


54519 (AD-A—194640/9/XAB) High-performance In- 
GaAsP/InP buried-heterostructure lasers and arrays defined 
by ion-beam-assisted etching. Yap, D.; Liau, Z.L.; Tsang, 
D.Z.; Walpole, J.N. (Massachusetts Inst. of Tech., Lexing- 
ton (USA). Lincoln Lab.). 2 May 1988. 4p. (JA—6079). 
NTIS, PC A02/MF AO1. 

Pub. in Applied Physics Letters, Vol. 52, No. 18, 1464- 
1466(2 May 1988). 

Ton-beam assisted etching was used to fabricate mass-trans- 
ported InGaAsP/InP buried-heterostructure lasers. These lasers 
have a novel, deeply etched rectangular mesa that results in re- 
duced current leakage. Both single-stripe lasers and Y-junction-cou- 
pled multiple-stripe laser arrays were demonstrated. The single- 
stripe lasers have 12-mA c-w threshold currents, differential quan- 
tum efficiencies of 32%-34% per facet, and smooth single-lobe far- 
field patterns. The multiple-stripe arrays lase in-phase with strong 
phase coherence. 


54520 (AD-A—194749/8/XAB) Studies of coherent- 
beam-processing concepts. Phase 1. Final report, 1 September 
1985-31 December 1987. Yeh, P.A.; Chiou, A.E.; McMi- 
chael, I.C.; Khoshnevisan, M. (Rockwell International 


Corp., Tho usand Oaks, CA (USA). Science Center). Mar 
1988. 6lp. (SC—5443.FR). NTIS, PC A04/MF AO1. 

These theoretical and experimental studies investigate nonlin- 
ear optical (NLO) two-wave mixing phenomena for coherent-beam 
processing. Steady-state energy via two-wave mixing occurs natu- 
rally in photorefractive crystals in response to laser beams. Such 
energy exchange is nonreciprocal and can lead to large transfer of 
energy from one beam to another. There is no crosstalk between 
either the temporal or spatial phases of the two beams, i.e., only 
optical energy and not the phases is transferred. A weak signal 
beam with a planar wavefront can be greatly amplified with high 
fidelity at the expense of a strong pump beam with an aberrated 
wavefront. Two-wave mixing can be generalized to materials other 
than photorefractive crystals. This project was concerned with 
studying the physics and applications of generalized photorefractive 
two-wave mixing for laser beam processing (e.g., cleanup, steering, 
or combining). Two-wave mixing is studied in photorefractive 
media for laser beam cleanup and combining. The equations gov- 
erning the artificial photorefractive effects, i.e., two-wave mixing in 
Kerr media, are indeed quite analogous to two-wave mixing in pho- 
torefractive crystals. It was also shown that artificial photorefrac- 
tive effects are also inclusive of other well-known stimulated scat- 
tering effects such as Stimulated Brillouin Scattering (SBS), when 
initiated by an injection process. Two-wave mixing in Kerr media 
concentrated on electrostrictive nonlinearities. General relationships 
were discovered which yielded information on electrostrictive Kerr 
nonlinearities of materials, simply from their linear acousto-optical 
parameters. 


54521 (AD-A—195183/9/XAB) Solid-state eye-safe laser 
systems in the 1.5 to 2.1-micrometer region. Final report for 
period ending March 1987. Pratt, H.L. (Army Missile Com- 
mand, Redstone Arsenal, AL (USA). Advanced Sensors Di- 
rectorate). Jun 1987. 20p. (AMSMI/TR-RD-AS—87-9). 
NTIS, PC A03/MF A011. 

Solid-state laser materials for the eye-safe region of 1.5 - 2.1 
micrometers are reviewed. Laser materials include erbium and hol- 
mium in a variety of hosts, as well as Raman-shifted lasers. Com- 
patible detectors, including Ge, InGaAs, and InGaAsP, are re- 
viewed. Several commercial and military applications are identified. 
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54522 (LA-UR—88-2745) Overview of recent advances in 
excimer laser technology at Los Alamos. Bigio, I.J.; Sze, 
R.C.; Taylor, A.J.; Gibson, R.B. (Los Alamos National 
Lab., NM (USA)). 1988. Contract W-7405-ENG-36. 6p. 
(CONF-8809124—1). NTIS, PC A02/MF AOl. Order 
Number T188016236/JAW. 

From Excimer laser session; Hamburg, F.R. Germany (22 
Sep 1988). 

From among the areas of excimer laser development at Los 
Alamos two are selected for further discussion: ultra-high bright- 
ness excimer laser systems and discharge-pumped XeF(C—A) lasers 
operating in the blue-green portion of the spectrum. Two different 
high brightness systems are described. One is based on small-aper- 
ture KrF amplifiers, while the other is based on a large-aperture 
XeCl amplifier. The XeF(C—A) laser is tunable from 435 to 525 
nm, and may one day become a viable alternative to pulsed dye 
lasers for many applications. 14 refs., 4 figs. 


54523 (UCRL—52000-88-5, pp 25-34) Gas cooling of 
laser disks. May 1988. NTIS, PC A03/MF AOl. Order 
Number DE88015062/JAW. 

In Energy and Technology Review, May 1988. 

Solid-state disk amplifiers can produce near-diffraction-limit- 
ed, repetitively pulsed output beams if they are cooled on their sur- 
faces by a heat-transfer medium of excellent optical quality. Experi- 
ments and models here show that effective cooling can be provided 
by flowing gas in adjacent channels across laser disk surfaces. 
Measurements also show that under the conditions intended to op- 
erate an actual amplifier, the loss due to turbulent scattering can be 
held to very acceptable limits. 5 references, 13 figures. 


54524 (UCRL—99180) The electron laser facility: A mil- 
limeter wave free-electron laser amplifier. Orzechowski, T.J. 
(Lawrence Livermore National Lab., CA (USA)). 15 Jul 
1988. Contract W-7405-ENG-48. 16p. (CONF-880888—10). 
are PC A03/MF A0Ol. Order Number DE88016118/ 

From Free electron laser seminar; Beijing, China (11 Aug 
1988). 

ELF(Electron Laser Facility) is a free-electron laser amplifi- 
er operating in the millimeter-wave regime. We have demonstrated 
exponential gain, saturation, and tapering the wiggler to prevent 
saturation. The results of this experiment are in excellent agreement 
with theory and simulation. 8 refs., 10 figs. 


54525 Axis shielding in cylindrical nuclear-reactor- 
pumped lasers. Torczynski, J.R.; Gross, RJ. (Fluid and 
Thermal Sciences Department, Sandia National Laborato- 
ries, Albuquerque, New Mexico 87185). Journal of Applied 
Physics; 64: No. 9, 4323-4328(1 Nov 1988). 

A numerical study of the motion of the gaseous medium in 
nuclear-reactor-pumped lasers with cylindrical geometry has re- 
vealed the existence of an axis-shielding phenomenon: the spatial 
nonuniformity of the fission-fragment energy deposition forces the 
gas to redistribute itself in a way that causes the on-axis power den- 
sity to vanish. The nondimensional parameters that govern the 
energy deposition and the gas motion are derived, and the region of 
parameter space in which axis shielding occurs is determined. 


54526 Two-photon absorption at 248 nm in ultraviolet 
window materials. Taylor, A.J.; Gibson, R.B.; Roberts, J. 
(Group CLS-5, Los Alamos National Laboratory, Los 
Alamos, New Mexico 87545). Optics Letters; 13: No. 10, 
814-816(Oct 1988). 

Two-photon-absorption coefficients are measured for fused 
silica, LiF, and the alkalai earth halides BaF2, SrF2, CaF2, and 
MgF2, using 0.7-psec, 248-nm pulses with intensities in the range 
0.5—30 x 10/sup 10/ W/cm? The consequences of these measure- 
ments in the design of high-brightness excimer lasers are discussed. 
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54527 A proposed 
b — X transition in O/sub 2/. Knickelbein, M.B.; Marsh, 


chemically pumped laser based on the 
K.L.; Sercel, J.; Siebert, L.D.; Busch, G.E. (KMS Fusion, 
Inc., Ann Arbor, MI (US)). IEEE (Institute of Electrical and 
Electronics Engineers) Journal of Quantum Electronics; 24: 
No. 7, 1278-1288(Jul 1988). 

Simple kinetics calculations demonstrate that the well known 
electronic energy pooling reaction involving O/sub 2/(a/sup 1/A) 
is capable of producing an effective population inversion in O/sub 
2/(b/sup 1/2). The densities of O/sub 2/(a/sup 1/A) which are po- 
tentially achievable suggest that the extractable energy storage den- 
sity of a O/sub 2/(b — X) chemical laser may exceed 0.5 MJ/m/ 
sup 3/. The b — X emission lifetime measurements conducted 
under conditions of high relative O/sub 2/ (b/sup 1/2) density 
reveal no evidence of rapid self-quenching effects which would be 
potentially detrimental to laser performance. The relatively long 
energy storage times predicted, together with freedom from reagent 
mixing requirements make such a laser an attractive alternative to 
other existing and proposed short wavelength chemical lasers. 


4204 Heat Transfer And Fluid Flow 


REFER ALSO TO CITATION(S) ae 53621, 53628, 53717, 53767, 53769, 
53770, 53771, 53832, 53844, 53845, 5398 


54528 (AD-A—194251/5/XAB) Low-density real gas 
flows about hypersonic vehicles. Interim report, 25 September 
1986-25 September 1987. Hoffman, J.J.; Wong, R.S.; Bus- 
sing, T.R.; Birch, S.F. (Boeing Aerospace Co., Seattle, WA 
(USA). Computational Fluid Dynamics Group). Mar 1988. 
109p. NTIS, PC A06/MF AOl1. 

Phase I results include selection of the three components of 
the computational of the computational algorithm (a Navier-Stokes 
solution algorithm, a chemistry solution algorithm, and vectoriza- 
tion and parallel-processing requirements for both algorithms). De- 
velopment of a nonequilibrium air-chemistry reaction model is in- 
cluded, as well as studies of leeside models, turbulence models, and 
wall catalysis effects appropriate to the hypersonic flows to be con- 
sidered. Mach 20 test cases were performed using the Navier- 
Stokes and chemistry algorithms, and a comprehensive sensitivity 
study was completed for the selection of an air-chemistry model. 
Transport property calculations are also discussed. The components 
of the computational algorithm developed during Phase I will be 
assembled during Phase II into a unified computer code capable of 
accurately and efficiently calculating low-density real gas flows 
about hypersonic vehicles. 


54529 (AD-A—194687/0/XAB) Numerical simulation of 
three-dimensional transonic flows. Technical report. Sahu, J.; 
Steger, J.L. (Army Armament Research and Development 
Command, Aberdeen Proving Ground, MD (USA). Ballis- 
tics Research Lab.). Mar 1988. 34p. (BRL-TR—2903). 
NTIS, PC A03/MF AOI. 

Supersedes Rept. no. BRL-IMR—882. 

The three-dimensional flows over a projectile were comput- 
ed using an implicit, approximately factored, partially flux-split al- 
gorithm. A simple composite grid scheme was developed in which 
a single grid is partitioned into a series of smaller grids for applica- 
tion that require an external large memory device such as the SSD 
of the CRAY X-MP/48 or multi-tasking. The accuracy and stabili- 
ty of the composite grid scheme was tested by numerically simulat- 
ing the flow over an ellipsoid at angle of attack and comparing the 
solution with a single grid solution. The flow field over a projectile 
at M = 0.96, 1.1. and 4° angle of attack was computed using a fine 
grid and compared with experiment. 


54530 (DOE/ER/13648—5) Irreversible thermodynamics 
of polydisperse fluids. Kincaid, J.M.; de Haro, M.L.; Cohen, 
E.G.D. (State Univ. of New York, Stony Brook (USA). 
Dept. of Mechanical Engineering; Universidad Nacional 
Autonoma de Mexico, Mexico City. Inst. de Investigaciones 
en Materiales; Rockefeller Univ., New York (USA)). 1988. 
Contract FG02-87ER 13648; :AC02-81ER 10807. 12p. NTIS, 
PC A03/MF AOI. Order Number DE88017086/JAW. 

The entropy production, conservation laws, and linear con- 
Stitutive equations that describe the irreversible behavior of polydis- 
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perse fluids near equilibrium are presented. The problems of com- 
puting transport coefficients and solving the hydrodynamic equa- 
tions are discussed. 9 refs. 


54531 (DOE/ER/13728—1) Analysis of transport mecha- 
nisms in dense fuel droplet sprays: Progress report for the 
period June 1, 1987-May 31, 1988. Kleinstreuer, C. (North 
Carolina State Univ., Raleigh (USA). Dept. of Mechanical 
and Aerospace Engineering). Feb 1988. Contract FG05- 
87ER13728. 34p. NTIS, PC A03/MF A0O1. Order Number 
DE88017256/JAW. 

A basic understanding of the effects of closely-spaced, eva- 
porating droplets on the transfer processes in dense sprays are of 
importance for the improved design of fuel droplet combustion and 
other spray systems. The development of two different modeling 
approaches and preliminary results are presented for transient lam- 
inar axisymmetric two-phase flow past single and multiple droplets. 
The first approach is a finite element solution of the complete trans- 
port equations for convection heat transfer between a hot gas 
stream and closely-spaced volatile fuel droplets. The resulting com- 
puter simulation model is validated with empirical data sets for 
flow around a single, heated sphere in the Reynolds number range 
of 10 = Re/sub d/ = 200. Results of different case studies are 
given for single fuel droplet vaporization and for flow past a linear 
array of multiple spherical droplets. The second approach, ultimate- 
ly based on the insight gained from the exact numerical solution, is 
a boundary-layer type simulation. For illustration purposes, results 
are given for the dynamics of interacting water drops in a trace gas 
environment. Semi-empirical correlations have been used for the 
drag/interaction force coefficient and for the near-wake velocities. 
21 refs., 7 figs. 


54532 (DOE/ID/12566—2) Assessment of strength limit- 
ing flaws in ceramic heat exchanger components: Phase 2 
midcontract summary report, December 4, 1986-November 30, 
1987. Bower, J.R. (Babcock and Wilcox Co. Lynchburg, 
VA (USA). Research and Development Div.). Dec 1987. 
Contract AC07-841D12566. 3lp. NTIS, PC A03/MF A0Ol1; 
1; GPO Dep. Order Number DE88013691/JAW. 

Advanced ceramic materials are attractive for use in envi- 
ronments that are too hostile for metals. Unfortunately; acceptance 
of ceramics in these applications has been limited because ceramics 
are subject to sudden failure by brittle fracture. The goal of this 
program is to produce acceptance criteria and appropriate verifica- 
tion tests for one specific component: ceramic heat exchanger tubes. 
The program has three major parts; NonDestructive Examination 
(NDE), Linear Elastic Fracture Mechanics (LEFM), and Destruc- 
tive Testing (DT). Because ceramics are subject to brittle fracture, 
the assessment of materials for conditions that could lead to failure 
is vital. This is the task of NDE. Acceptance criteria must be based 
on a model that can predict tube lifetinie, given operating condi- 
tions, material characteristics, and possible flaws present. This is the 
task of LEFM. NDE examination results need to be compared to 
failure test results, and LEFM requires test data to create and 
verify the fracture model. This is the task of DT. 


54533 (IAEA-R—3941-F) Use of probabilistic risk assess- 
ment in safety analysis. Final report for the period 1 October 
1984 - 30 September 1987. Dusic, M. (Institut Jozef Stefan, 
Ljubljana (Yugoslavia)). (International Atomic Energy 
Agency, Vienna (Austria)). Feb 1988. 18p. NTIS (US Sales 
Only), PC A03/MF AOl. Order Number DE88703827/ 
JAW. 

Reliability evaluation of Emergency Core Cooling System, a 
safety system to ensure cooling of the reactor core, was made for 
NPP Krsko. The computer codes relevant to PSA level 1 were in- 
stalled and tested by performing certain system reliability calcula- 
tions for the reactor. In order to accomplish the design function of 
high pressure safety injection system, a successful injection assumed 
was through one leg with BIT and one leg connected to the reac- 
tor vessel for the duration of one hour. The calculated system un- 
availability was 2.8E-3. In case of low-pressure safety injection feed 
through one of the legs connected to the reactor vessel was suffi- 
cient, assuming that it could be supplied from both the legs of the 
RHR system after the pressure has dropped below 11.3 bar. The 
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calculated value of subsystem unavailability in this phase was 
2.65E-5. In the accumulator safety injection the calculated value of 
system unavailability was extremely small in the order of 1.0E-7. In 
case of RHR in short recirculation phase of 24 hours duration flow 
through one of the legs connected to the reactor vessel was suffi- 
cient to accomplish the function and the estimated system unavail- 
ability was 3.4E-4. During RHR in the long-term recirculation of 6 
days duration the successful system operation required keeping the 
flow through one of the legs, connected to the hot leg of RCS. The 
estimated system unavailability in this phase was comparatively 
high (7.21E-3). 7 refs, 10 figs, 2 tabs. 


(PB—88-223375/XAB) Automatic of com- 
pressible-flow interferograms. Hunter, J.C. (Central Electric- 
ity Generating Board, Southampton (UK). Technology 
Planning and Research Div.). 1988. 47p. (TPRD/M—1678/ 
RR88). NTIS, PC E05/MF E05. 

Color illustrations reproduced in black and white. 

A holographic technique was used to produce image-plane 
interferograms, with white-light reconstruction of the density field, 
that exists in a cascade section with a transonic flow. The main 
thrust of the paper is the detailing of the automatic-analysis proce- 
dure that was developed to analyze the resulting fringe patterns 
quickly and efficiently to give quantitative data. 


54535 (SFB—210/T-35) On the use of non 
pressure-velocity arrangement for numerical solution of in- 
compressible flows. Majumdar, S.; Rodi, W.; Vanka, S.P. 
(Karlsruhe Univ. (T.H.) (Germany, F.R.). Sonderfors- 
chungsbereich 210 Stroemungsmechanische Bemessungs- 
grundlagen fuer Bauwerke). Nov 1987. 23p. NTIS (US 
Sales Only), PC A03/MF AOl. Order Number 
DE88754584/JAW. 

This report demonstrates an equivalence between the classi- 
cal staggered-mesh procedure and the recently reported non-stag- 
gered mesh procedure for solution of incompressible flows. The 
first part shows the similarities between the mathematical basis of 
both the procedures. With the help of numerical examples, the 
second part demonstrates that for incompressible flows, the success 
of a numerical solution procedure depends on how the continuity 
satisfying velocities on the faces of the control volume are calculat- 
ed and the calculation of the velocities at the centre of the control 
volume in the non-staggered mesh procedure is shown to be redun- 
dant. 


54536 (VTT-TIED—823) Process flow 

based on tracer techniques. Methods and their accuracies. 
Viitanen, P. (Valtion Teknillinen. Tutkimuskeskus, Otaniemi 
(Finland). Reaktorilaboratorio). (Valtion Teknillinen Tutki- 
muskeskus, Espoo (Finland)). Jan 1988. 56p. (In Finnish). 
NTIS (US Sales Only), PC A04/MF A0O1. Order Number 
DE88754510/JAW. 

Flow measurement methods based on the tracer techniques 
are the transit time method as well as methods based on tracer dilu- 
tion. These methods can be applied to the on-site calibration of 
flowmeters and to measuring the flowrate where no flowmeter is 
installed. The accuracy of the tracer methods depends on the pre- 
vailing measuring conditions. In this report the accuracy of the 
transit time method under field conditions is estimated to be 1-2% 
on the 99,7% confidence level. The accuracy of the isotope dilution 
method is estimated as slightly better, namely about 0.5% at its 
best. An even better accuracy, about 0.2%, could be achieved by 
developing the method and the measuring equipment. Tests were 
carried out with the transit time method for water and steam flow. 
While measuring water flow the effect of different measuring pa- 
rameters upon the repeatability of the method were looked into. 
Such were the number of the detectors and the distance between 
the measuring points. Different means of tracer injection were 
tested, as well. These had less effect than expected. The accuracies 
achieved in steam flow measurements were of the same order of 
magnitude as in water flow measurements. The tracers used were / 
sup 137m/Ba for water flow and /sup 41/Ar for steam flow meas- 
urements. 
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Application of the energy balance principle to 
liquid low-velocity measurement. Barakat, A.I.; Todreas, 
N.E. (Massachusetts Institute of Technology, Cambridge 
(USA)). Transactions of the American Nuclear Society; 55 
712-713(1987). (CONF-8711195—). 

From American Nuclear Society winter arenes Los Ange- 
les, CA, USA (15 Nov 1987). 

The motivation behind designing an socurete low-velocity 
flow meter lies in the fact that low-flow conditions occur in many 
industrial applications such as nuclear reactors during decay heat 
removal, heat exchangers, and solar heating systems. Thermal ane- 
mometers represent the most commonly used devices for low-flow 
measurements, but they suffer from the effects of buoyancy en- 
hancement at low velocities. Thus, the readings made at low-flow 
conditions are erroneous since the lower density near the heated 
sensor leads to a measured velocity, which exceeds the unperturbed 
fluid velocity. Furthermore, a single wire anemometer is incapable 
of indicating the flow direction. The current effort focuses on de- 
signing an anemometer that enables us to account for buoyancy en- 
hancement and exhibits some directional discrimination. 


54538 Boiling studies for a nuclear fuel surface using a 


patch quenching technique. Al-Kusayer, T.A.; Pei, B.S.; 
Al-Hbaib, A.A.A. (King Saud Univ. (Saudi Arabia)). Trans- 
actions of the American Nuclear Society; 55: 742-744(1987). 
(CONF-8711195—). 

From American Nuclear Society winter meeting; Los Ange- 
les, CA, USA (15 Nov 1987). 

Forced convective transition boiling under steady-state and 
transient conditions has been previously investigated by using test 
sections of high thermal capacity with the transition boiling curve 
established at atmospheric pressure conditions. The transition boil- 
ing region has been insufficiently investigated in earlier research 
due to the complexity of the experimental equipment needed to 
study this region. In the present study, transition boiling heat trans- 
fer and its boundaries are experimentally investigated by using a 
hot stainless steel cylinder with a central hole, and quenching via 
distilled subcooled water flow. The quenching data are measured 
with a system pressure range of 0.1 to 1.38 MPa, a water mass flow 
rate range of 452 to 2259 kg/m? x s, and an inlet water subcooling 
range of 4 to 30°C. The initial temperatures of the hot cylinder 
were set above 500°C for all runs. The experimental setup that is 
used in this work to study the boiling heat transfer is shown. 


Microgravity two-phase flow modeling. 
og D.; Best, F.R.; Faget, N. (Texas A & M Univ., College 
Station (USA)). Transactions of the American Nuclear Socie- 
ty; 55: 725-726(1987). (CONF-8711195—). 

From American Nuclear Society winter meeting; Los Ange- 
les, CA, USA (15 Nov 1987). 

A flow pattern or flow regime is the characteristics spatial 
distribution of the phases of fluid in a duct. Since heat transfer and 
pressure drop are dependent on the characteristic distribution of the 
phases, it is necessary to describe flow patterns in an appropriate 
manner so that a hydrodynamic or heat transfer theory applicable 
to that pattern can be chosen. The objective of the present analysis 
is to create a flow regime map based on physical modeling of 
vapor/liquid interaction phenomena in a microgravity environment. 
In the present work, four basic flow patterns are defined: dispersed 
flow, stratified flow, slug flow, and annular flow. Fluid properties, 
liquid and vapor flow rates, and pipe size were chosen as the prin- 
cipal parameters. It is assumed that a transition from one flow pat- 
tern to another will occur when there is a change in the dominant 
force which controls that flow pattern. The forces considered in 
this modeling are surface tension force, both force, inertial force, 
friction, and turbulent fluctuations. 


4205 Materials Testing 


REFER ALSO TO CITATION(S) 54137, 54504, 54505, 54506, 54507, 54702 


54540 (CONF-8702141—) Méetallography and NDT: 
Interactions in materials evaluation:. (Bhabha Atomic Re- 
search Centre, Bombay (India)). 1986. 393p. NTIS (US 
Sales Only), PC A17. Order Number DE88017108/JAW. 
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From Speaking with authority symposium; London, UK (11 
Feb 1987). 

Various projects on nondestructive testing and metallogra- 
phy, in relation to space vehicle components, are described. 
Projects cover the following areas: interactions of metallography 
and NDT; acoustic emission, failure analysis; structure property re- 
lationship; new techniques; and radiation techniques. Individual 
projects are processed separately for the data bases. (CBS) 


54541 (EGG-M—88130) Longitudinal wave precursor 
signal from an optically penetrating thermoelastic laser 
source. Conant, R.J.; Telschow, K.L. (EG and G Idaho, 
Inc., Idaho Falls (USA)). 1988. Contract AC07-761D01570. 
9p. (CONF-880760—2). NTIS, PC A02/MF AOl. Order 
Number DE88016950/JAW. 

From Review of progress in quantitative nondestructive 
evaluation; La Jolla, CA, USA (31 Jul 1988). 

The thermoelastic laser ultrasonic source depends on the op- 
tical absorption of energy at the sample surface to produce a volu- 
metric expansion. This paper presents the results of calculations and 
measurements on the effects of optical penetration of the laser beam 
into the sample and the elastic waveforms produced. A central 
result is prediction of a sharp longitudinal waveform that precedes 
the main waveform and is very similar to that observed with an ab- 
lative source (normal point force). The shape of this precursor 
signal is strongly dependent on the optical penetration depth of the 
material. A basic explanation of the origin of the precursor signal is 
given in terms of a one-dimensional model using point sources im- 
bedded within the material. Experimental measurements on a mate- 
rial with a substantial optical penetration depth directly confirm 
calculations using 2-D integral transform techniques by taking into 
account the temperature variation with depth. 5 refs., 6 figs. 


§4542 (GKSS—86/E/70) Fast neutron radiography 
(FNR) with track etch technique. Duehmke, E.; Greim, L.; 
Schmitz, H.W. (Goettingen Univ. (Germany, F.R.). Abt. 
Strahlentherapie). (GKSS-Forschungszentrum Geesthacht 
G.m.b.H., Geesthacht-Tesperhude (Germany, F.R.)). 1986. 
8p. (CONF-8606235—). Special print from: J.P. Barton, G. 
Farny, J.L. Person, H. Roettger (eds.): Neutron Radiogra- 
phy, Proceedings of the Second World Conference, p. 639- 
646. Dordrecht: Reidel, 1986. 

From 2. world conference on neutron radiography; Paris, 
France (16 Jun 1986). 

Neutron radiography of extended hydrogen containing ob- 
jects is feasible only with fast neutrons, which guarantee sufficient 
radiation transmission. The imaging neutrons can be detected most 
reliably using plastic foils, by developing the tracts of locally corre- 
sponding recoil nuclei with an appropriate etching technique. This 
detection method is insensitive to photons, electrons, and thermal 
neutrons. There are defined correlations between etch pit and opti- 
cal density, which allow optical recordings of foil images by the 
help of parallel light. The dependence of optical density on fast 
neutrons dose as well as on various etching conditions is reported. 
The relatively low image contrasts of single foils can be enhanced 
considerably by a multifoil stack detector. By this, the image qual- 
ity is improved, and the neutron exposure can be lowered by at 
least one order of magnitude. Radiographic examples show advan- 
tages and possible applications of FNR with respect to technical 
materials as well as biological specimens and in vivo radiography. 


54543 (GKSS—88/E/14) NCT-ART - a neutron comput- 
er tomography code based on the algebraic reconstruction 
technique. Krueger, A. (GKSS-Forschungszentrum Geesth- 
acht G.m.b.H., Geesthacht-Tesperhude (Germany, F.R.). 
Inst. fuer Physik). (GKSS-Forschungszentrum Geesthacht 
G.m.b.H., Geesthacht-Tesperhude (Germany, F.R.); GKSS- 
Forschungszentrum Geesthacht G.m.b.H., Geesthacht-Te- 
sperhude (Germany, F.R.). Inst. fuer Physik). 1988. 40p. 
NTIS (US Sales Only), PC A03/MF AO1. Order Number 
DE88754830/JAW. 

A computer code is presented, which calculates two-dimen- 
sional cuts of material assemblies from a number of neutron radio- 
graphic projections. Mathematically, the reconstruction is per- 
formed by an iterative solution of a system of linear equations. If 
the system is fully determined, clear pictures are obtained. Even for 
an underdetermined system (low number of projections) reasonable 
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pictures are reconstructed, but then picture artefacts and conver- 
gence problems occur increasingly. (orig.) With 37 figs. 


54544 (NUREG/CR—5145) Failure investigation of 3M 
series 900 static eliminators. Czajkowski, C. (Brookhaven 
National Lab., Upton, NY (USA)). Jul 1988. Contract 
AC02-76CH00016. 41p. (BNL-NUREG—52146). NTIS, PC 
A03/MF A0O1 - GPO. Order Number T188015255/JAW. 

Numerous instances of facility contamination by polonium- 
210 microspheres have been reported. These contamination events 
appear to be caused by leakage or ejection of the radioactive mate- 
rial from static elimination devices manufactured by the Minnesota 
Mining and Manufacturing Company (3M). The Ashland Chemical 
Company (Easton, Pennsylvania) was the first facility determined 
to be contaminated and was subsequently subjected to a compre- 
hensive review by the US Nuclear Regulatory Commission 
(USNRC). Therefore, devices from this facility were chosen for ex- 
amination. A failure investigation has been performed on six static 
eliminators. The investigation consisted of visual inspection, sec- 
tioning and scanning electron microscopy of six devices. It is con- 
cluded that non-uniform and imperfect microspheres appear to have 
been manufactured and installed in devices. Rough handling may 
induce loosening of the microspheres. The epoxy binder used in 
device manufacture may not be suitable for the varied service con- 
ditions. 44 figs., 1 tab. 2 refs. 


54545 (UCID—21475) Structural response calculations 
for a metal booster tank model. Laursen, T.A.; Kay, G.J. 
(Lawrence Livermore National Lab., CA (USA)). 25 Jul 
1988. Contract W-7405-ENG-48. 18p. NTIS, PC A03/MF 
A01. Order Number DE88017095/JAW. 

An analysis has been carried out to computationally predict 
the response of a pressurized thin metal tank to short pulse laser 
loading. The analysis used a 3-D Lagrangian explicit finite element 
code to predict structural response and included consideration tank 
wall reductions due to rear surface spall and front surface melt. 
The wall reductions, the result of the initial laser energy deposition, 
were predicted with a one-dimensional material response code. Pos- 
sible buckling behavior and initial stresses resulting from tank pres- 
surization were included in the calculations. This report details the 
methodology and results of the analysis. We conclude that high 
confidence computational prediction of failure of metal booster 
tanks subjected to short-pulse laser loading is not possible, due to 
the lack of verified failure models and of a suitable experimental 
data base. 3 refs., 8 figs. 


54546 (VTT-TUTK—510) Final report of Nordic J-R- 
curve round robin test program. Wallin, K. (Valtion Teknil- 
linen Tutkimuskeskus, Espoo (Finland). Metallilaboratorio). 
(Valtion Teknillinen Tutkimuskeskus, Espoo (Finland)). 
Nov 1987. 38p. NTIS (US Sales Only), PC A03/MF AOl. 
Order Number DE88754512/JAW. 

Reliability of J-R-curve testing is extremely important for 
evaluation of nuclear components. In this work the results of a 
Nordic J-R-curve round robin test programme are presented. The 
results show a large amount of scatter. It was not possible to con- 
clusively state whether the scatter is due to the material inhomog- 
neiy or to the different labortory practices. The round robin exer- 
cise, however, does give valuable information regarding the reli- 
ability to be expected in J-R-curves obtained by standard proce- 
dures. It is evident that the present J-R-curve testing procedures 
are still in need of refinement. 


54547 Stationary neutron radiography system. Hagmann, 
D.B.; Richards, W.J. Transactions of the American Nuclear 
Society; 55: 674-675(1987). (CONF-8711195—). 

From American Nuclear Society winter meeting; Los Ange- 
les, CA, USA (15 Nov 1987). 

The stationary neutron radiography system (SNRS) is a 
custom-designed neutron radiography inspection system that utilizes 
specially designed parts-positioning manipulators. The SNRS pro- 
vides high-throughput nondestructive inspection capability for the 
detection of corrosion in aircraft components. The SNRS consists 
of the shield and containment system (SCS); nuclear reactor; and 
component inspection system. The SCS is a three-level rectangular- 
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shaped 1367-m? enclosure that incorporates a TRIGA reactor. This 
enclosure provides space, shielding, and environmental control for 
the neutron radiography operations. The nuclear reactor is a stand- 
ard design 1-MW, natural-convection-cooled TRIGA reactor with 
the reflector modified to accept the source ends of the four neutron 
radiography beam tubes, which terminate in four separate neutron 
radiography bays. The reactor is monitored and controlled by a mi- 
croprocessor-driven computer-based instrumentation and control 
system featuring color graphics display, self-calibration, and auto- 
matic logging of vital information. Both manual and automatic con- 
trol options are available to the operator. 


4208 Electronic Circuits And Devices 


REFER ALSO TO CITATION(S) 53071, 53430, 53786, 54238, 54299, 54320, 
54512, 54518, 54519, 54785 


54548 (AD-A—194526/0/XAB) Computer simulation of 
electromigration in thin films. Final technical report, June- 
August 1986. Huntington, H.B. (Rensselaer Polytechnic 
Inst., Troy, NY (USA). Dept. of Physics). Nov 1987. 17p. 
NTIS, PC A03/MF AO1. 

This report summarizes progress made toward computer 
simulation of the electromigration process in thin films. In particu- 
lar, it addresses the issues of forming a meaningful film, accounting 
for variations in the grain-boundary energy and lattice mismatch, 
stress relaxations or annealing of the film, and mass flux within the 
film with and without a constraining overlayer. It incorporates va- 
cancy-concentration depended flux, but does not include the effects 
of void coalescence on the current density or temperature, and thus 
is an early life description. 


54549 (AD-A—194636/7/XAB) New MBE (molecular 
beam epitaxy) buffer used to eliminate backgating in gaas 
mesfets. Smith, F.W.; Calawa, A.R.; Chen, C.L.; Manfra, 
M.J.; Mahoney, L.J. (Massachusetts Inst. of Tech., Lexing- 


ton (USA). Lincoln Lab.). Feb 1988. 6p. (JA—6030). NTIS, 
PC A02/MF AO1. 

Pub. in IEEE Electron Device Letters, Vol. 9, No. 2, 77- 
80(Feb 1988). 

A new buffer layer has been developed that eliminates back- 
gating between MESFET's fabricated in active layers grown upon 
it. The new buffer is grown by molecular beam epitaxy (MBE) at 
low substrate temperatures (150-300 C) using Ga and As4 beam 
fluxes. It is highly resistive, optically inactive, and crystalline, and 
high-quality GaAs active layers can be grown on top of the new 
buffer. MESFET’s fabricated in active layers grown on top of this 
new buffer show improved output resistance and breakdown vol- 
tages; the dc and Rf characteristics are otherwise comparable to 
MESFET's fabricated by alternative means and with other buffer 
layers. 


54550 (ANL-PHY—88-1-Vol.1, pp 272-290) Non-accel- 
erator applications of rf superconductivity. Chaloupka, H.; 
Piel, H. (Bergische Universitaet, Wuppertal (West Germa- 
ny). Jan 1988. NTIS, PC A _ 16. Order Number 
1DE88009250/JAW. (CONF- 870955—Vol.1). 

From 3. workshop on RF superconductivity; Argonne, IL, 
USA (14 Sep 1987). 

The discovery of the high T/sub c/ superconductors has 
stimulated a new discussion about various potential applications. In 
this contribution the authors specifically want to concentrate on a 
special class of application to passive Rf devices and systems. Elec- 
tronic components (Josephson devices etc.) are not considered. 38 
references, 6 figures. 


54551 (ANL-PHY—88-1-Vol.1, pp 291-307) Realization 
and tuning of superconducting closed cavities at a given milli- 
meter wavelength, Chiaveri, E.; Tuckmantel, J.; Brune, M.; 
Goy, P.; Raimond, J.M. (CERN, Geneva (Switzerland)). 
Jan 1988. NTIS, PC A 16. Order Number DE88009250/ 
JAW. (CONF-870955—Vol.1). 

From 3. workshop on RF superconductivity; Argonne, IL, 
USA (14 Sep 1987). 

A high Q niobium cylindrical millimeter wave cavity needed 
for maser experiments using Rydberg atoms has been realized. 
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After machining and electron beam welding, the internal dimen- 
sions are adjusted by chemical polishing. Fine tuning is obtained by 
plastic deformation. Each step is controlled by microwave transmis- 
sion. The obtained Qo in the TE:2: mode at 68.415 GHz ranges 
from 3 x 107 to 3 x 10° at 1.7 K. 12 references, 6 figures, 1 table. 


‘ 


54552 (PB—88-220587/XAB) Use of ultra violetlight and 
ozone to remove dissolved organic contaminants in ultrapure 
water. Francis, P.D. (Electricity Council Research Centre, 
Capenhurst (UK)). Apr 1988. 22p. (ECRC/M—2221). 
NTIS, PC E04/MF E04. 

The contamination problems caused by the presence of dis- 
solved organic compounds in the water used for processing silicon 
wafers have been fairly well identified. With the smaller line-widths 
used in the new generation of integrated circuits more stringent 
standards are likely to be required. An ultrapure-water polishing 
loop was simulated by recirculating water between a commercial 
mixed bed deionization unit and a 60-litre UPVC storage tank. The 
total organic-carbon concentration produced by leaching from 
UPVC surfaces and the resin filter bed was reduced to a concentra- 
tion less than 20 ppb when ultraviolet light and ozone were com- 
bined in a 100-litre PVDF flow reactor inserted in the recirculation 
loop. By using the combination of UV light and ozone it was possi- 
ble to totally oxidize the organic contaminants and maintain a resid- 
ual ozone concentration (0.01 to 0.05 ppm) to prevent spontaneous 
bacterial growth in the pipeline. 


54553 (PB—88-232913/XAB) Center for Electronics and 
Electrical Engineering Technical Progress Bulletin covering 
Center Programs, October to December 1987 with 1988 
CEEE events calendar. Walters, E.J. (National Bureau of 
Standards, Washington, DC (USA). Center for Electronics 
and Electrical Engineering). Jun 1988. 41p. (NBSIR—88/ 
3762). NTIS, PC A03/MF AO01. 

See also PB—88-183991. 

The report is the twenty-first issue of a quarterly publication 
providing information on the technical work of the National 
Bureau of Standards Center for Electronics and Electrical Engi- 
neering. The issue of the CEEE Technical Progress Bulletin covers 
the fourth quarter of calendar year 1987. The issue contains ab- 
stracts for all Center papers released for publication by NBS in the 
quarter and citations and abstracts for Center papers published in 
the quarter. Entries are arranged by technical topic as identified in 
the table of contents and alphabetically by first author under each 
subheading within each topic. Unpublished papers appear under the 
subheading Released for Publication. Papers published in the quar- 
ter appear under the subheading Recently Published. Following 
each abstract is the name and telephone number of the individual to 
contact for more information on the topic (usually the first author). 
The issue also includes a calendar of Center conferences and work- 
shops planned for calendar year 1988 and a list of sponsors of the 
work. 


54554 (SAND—88-0729C) Surface flashover threshold 
and switched fields of photoconductive semiconductor switch- 
es. Loubriel, G.M.; O’Malley, M.W.; Zutavern, F.J.; 
McKenzie, B.B.; Conley, W.R. (Sandia National Labs., Al- 
buquerque, NM (USA)). 1988. Contract AC04-76DP00789. 
14p. (CONF-881084—1). NTIS, PC A03/MF A0Ol; 1; GPO 
Dep. Order Number DE88011618/JAW. 

From Conference on electrical insulation and dielectric phe- 
nomena; Ottawa, Canada (16 Oct 1988). 

We have shown that Si Photoconductive Semiconductor 
Switches (PCSS) can be used to switch high voltages (up to 123 
kV), high fields (up to 82 kV/cm) and high currents (2.8 kA). The 
ability of the samples to withstand this type of high voltage, high 
current switching depends on the way in which the current pene- 
trates the semiconductor. The appropriate use of water or contacts 
greatly improves the switching capability. We have also shown that 
the wafers can support large currents (4.0 kA for GaAs and 2.8 kA 
for Si) and large linear current densities (3.2 kA/cm for GaAs and 
1.4 kA/cm for Si). For GaAs this linear current density corre- 
sponds to about 1 Ma/cm? given a penetration depth of about 10/ 
sup {minus}3/ cm. 4 refs., 4 figs., 2 tabs. 
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54555 (SAND—88-1049C) Radiation effects in semicon- 
ductor laser diode arrays. Carson, R.F. (Sandia National 
Labs., Albuquerque, NM (USA)). 1988. Contract AC04- 
76DP00789. 19p. (CONF-8809111—2). NTIS, PC A03/MF 
A01. Order Number DE88016318/JAW. 

From Optoelectronic materials and devices II; Boston, MA, 
USA (6 Sep 1988). 

The effects of radiation events are important for many of the 
present and future applications that involve optoelectronic compo- 
nents. Laser diodes show a strong resistance to degradation by 
gamma rays, prompt x-rays and (to a lesser extent), neutrons. This 
is due to the short carrier lifetime that is associated with stimulated 
emission and the high current injection conditions that are present 
in these devices. Radiation-resistant properties should carry over to 
many of the more recently developed devices such as multi-stripe 
array and broad area laser diodes. There are, however, additional 
considerations for radiation tolerance that are introduced by these 
devices. Arrays and other high power laser diodes have larger 
active region volumes than lower power single stripe devices. In 
addition, evanescent field coupling between stripes, the material 
quality available from newer MOCVD epitaxial growth techniques, 
and stripe definition methods may all influence the radiation toler- 
ance of the high power laser diode devices. Radiation tests have 
been conducted on various GaAs-GaAlAs laser diode array and 
broad area devices. Tests involving total gamma dose have indicat- 
ed that high power laser diodes and arrays have small degradations 
in light power output with current input after 4 MRad(Si) of radi- 
ation from a Co™ source. Additional test results involving flash x- 
rays indicate that high power diode lasers and arrays are tolerant to 
10*? rads(Si)/sec, when observed on microsecond or millisecond 
time scales. High power diode laser devices were also irradiated 
with neutrons to a fluence of 10** neutrons/cm? with some degra- 
dation of threshold current level. 


54556 (UCRL—21091) Applications of polysilicon films 
in microsensors and microactuators. Howe, R.T. (Lawrence 
Livermore National Lab., CA (USA); Berkeley Sensor and 
Actuator Center, CA (USA)). Aug 1988. Contract W-7405- 
ENG-48. 15p. (CONF-871124—104). NTIS, PC A03/MF 
A01. Order Number DE88016979/JAW. 

From Fall meeting of the Materials Research Society; 
Boston, MA, USA (30 Nov 1987). 

This paper reviews the applications of polysilicon in micro- 
sensor technology and in the emerging field of microfabricated ac- 
tuators. Polysilicon is an attractive material for thin-film strain 
gauges, and is also used to fabricate micromechanical structures. 
The need for better understanding of the non-electrical properties 
of polysilicon, such as Young’s modulus, residual strain, ultimate 
strength, friction, and wear, is emphasized. 45 refs., 11 figs. 


54557 (Y/IB—6) A drift-compensating precision divider 
technique using circular data patterns. Endsley, R. (Oak 
Ridge Y-12 Plant, TN (USA)). 21 Sep 1987. Contract 
AC05-840S21400. lip. (CONF-880425—2). NTIS, PC 
gg A0l1; 1; GPO Dep. Order Number DE88012770/ 

From IEEE instrumentation and measurement technology 
conference; San Diego, CA, USA (20 Apr 1988). 

A divider is described which is able to provide precision in- 
teger-to-one ratios (or those ratios nearby). The technique for using 
the divider compensates for most of the drift associated with resis- 
tive dividers. Data acquisition and reduction are based on flexible 
circular data patterns. An application of the divider is described 
where it is used to establish the relationship between 10-volt solid- 
State standards and 1.018-volt saturated standard cells. Comments 


are included on the repeatability and accuracy obtained with the di- 
vider. 


54558 (RFP-Trans—474) Development of software for 
chip disposal with NC turning. Takatsuto, Mitsuo; Yamazaki, 
Yozo. Translated from Nippon Kikai Gakkaishi ; 53: No: 
486, 478-481(Feb 1987). Contract AC04-76DP03533. 9p. 
NTIS, PC A02/MF A0l;1; GPO Dep. Order Number 
DE88011435/JAW. 

In order to dispose of chips produced by the NC turning 
process, an attempt was made to develop programming software 
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which controls the function of intermittently decelerated feed by 
means of a personal computer. Satisfactory results were obtained. 
Since the conditions can be varied at will on the basis of the input 
data, conditions corresponding to the chosen work material are en- 
tered as input to create NC tapes containing optimum conditions 
for chip disposal. Moreover, intermittently decelerated feed was 
successful not only in improving chip disposal, but also in achieving 
better finished surface roughness. 4 refs., 6 figs. 


4209 Waste Processing Plants And Equipment 


54559 (DP-MS—88-127) Construction of a large span 
concrete roof over a vitrification building canyon. Ghosh, 
1.K.; Alexandrou, C.D.; Tom, H.W. (Savannah River Lab., 
Aiken, SC (USA)). 1988. Contract AC09-76SR00001. 5p. 
(CONF-880903—29). NTIS, PC A02. Order Number 
DE88016724/JAW. 

From Spectrum ’88: international topical meeting on nuclear 
and hazardous waste management; Pasco, WA, USA (11 Sep 1988). 

An innovative shoring system for a 1.22 m (4-foot) thick 
concrete roof spanning 71 feet is discussed. At a height of 22.3 m 
(73 ft) from the canyon floor, conventional shoring using scaffold- 
ing was not cost-effective and would have interrupted construction 
in the canyon. High shoring would have also been a safety hazard. 
The shoring method utilized consists of roof trusses spanning the 
canyon with the concrete bottom formwork made from stiffened 
plates supported on the bottom chord of the trusses. After the roof 
slab was placed on the stiffened plates and the concrete achieved 
the design strength, the members of the trusses exposed above the 
slab were flame-cut in a calculated sequence. This unique method 
shortened the construction schedule by at least 6 months. 8 figs. 


4210 Combustion Systems 


REFER ALSO TO CITATION(S) 52958, 53028, 53032, 53033, 53034, 53036, 
53037, 53039, 53558, 53560, 54096 . 


54560 (CONF-8705319—Summ., pp v) Evaluation of op- 
timization measures involving concurrent fuel and air staging 
for primary reduction of NO/sub x/ in cyclone combustion. 
Schoop, U. 1987. (In German). NTIS (US Sales Only), PC 
A07. Order Number DE88770399/JAW. 

From VGB technical meeting on coal firing installations; 
Saarbruecken, F.R. Germany (8 May 1987). 

The author describes the firing-technology measures effected 
in a cyclone combustor which resulted in a marked reduction of 
NO/sub x/ concentration levels. The author reviews the technolog- 
ical evolution of cyclone combustors, various methods for NO/sub 
x/ reduction in cyclone combustors, application and mode of oper- 
ation of a boiler system, the dependence of NO/sub x/ concentra- 
tion level on output and initial operating results. (HAG). 


54561 (CONF-8705319—Summ., pp v) Benefits and haz- 
ards of various ods for heating-surface cleaning. 
Schwade, H. 1987. (In German). NTIS (US Sales Only), PC 
A07. Order Number DE88770399/JAW. 

From VGB technical meeting on coal firing installations; 
Saarbruecken, F.R. Germany (8 May 1987). 

The author discusses problems in the cleaning of encrusted 
heating surfaces of boilers and heat exchangers while weighting the 
benefits and drawbacks of different cleaning methods like soot 
blowing, ball impact cleaning, knocking and shaking as well as 
sound-wave cleaning. (HAG). 
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4220 Underground Engineering 


REFER ALSO TO CITATION(S) 53430 


43 PARTICLE ACCELERATORS 
4301 Design, Development, And Operation 


REFER ALSO TO CITATION(S) 54434, 54435, 54436, 54437, 54438, 54439, 
54441, 54442, 54443, 54599 


(ANL-PHY—88-1-Vol.1, pp 1-11) Frontier appli- 
cations of rf superconductivity for high energy physics in the 
TeV range. Tigner, M.; Padamsee, H. Jan 1988. NTIS, PC 
A 16. Order Number DE88009250/JAW. (CONF-870955— 
Vol.1). 

From 3. workshop on RF superconductivity; Argonne, IL, 
USA (14 Sep 1987). 

The authors present understanding of the fundamental nature 
of matter is embodied in the standard theory. This theory views all 
matter as composed of families of quarks and leptons with their 
interactions mediated by the family of force-carrying particles. 
Progress in particle accelerators has been a vital element in bring- 
ing about this level of understanding. Although the standard theory 
is successful in relating a wide range of phenomena, it raises deeper 
questions about the basic nature of matter and energy. Among these 
are: why are the masses of the various elementary particles and the 
strengths of the basic forces what they are? It is expected that over 
the next decade a new generation of accelerators spanning the 100 
Gev mass range will shed light on some of these questions. These 
accelerators, will provide the means to thoroughly explore the 
energy regime corresponding to the mass scale of the weak interac- 
tions to reveal intimate details of the force carrying particles, the 
weak bosons, ZO and W-+-. Superconducting rf technology will 
feature in a major way in the electron storage rings. Current theo- 
retical ideas predict that to make further progress towards a more 
fundamental theory of matter, it will be necessary to penetrate the 
TeV energy regime. At this scale a whole new range of phenomena 
will manifest the nature of the symmetry breaking mechanism that 
must be responsible for the differences they observe in the familiar 
weak and electromagnetic forces. History has shown that unexpect- 
ed discoveries made in a new energy regime have proven to be the 
main engine of progress. The experimental challenge to accelerator 
designers and builders is clear. 11 references, 3 figures, 1 table. 


54563 (ANL-PHY—88-1-Vol.1, pp 109-125) Application 
of radio frequency superconductivity to recirculating linacs. 
Sundelin, R. (Continuous Electron Beam Accelerator Facili- 
ty, Newport New, VA (USA)). Jan 1988. NTIS, PC A 16. 
Order Number DE88009250/JAW. (CONF-870955—Vol.1). 
Contract AC05-84ER40150. 

From 3. workshop on RF superconductivity; Argonne, IL, 
USA (14 Sep 1987). 

The recirculating linear accelerators (RLA) discussed in this 
paper are continuous wave devices used to accelerate electrons. 
Recent developments in RF superconductivity have made RLA’s 
with energies greater than 1 GeV economically feasible. RLA's 
using present RF technology are slightly less expensive and have 
substantially higher quality beams than stretcher rings fed by pulsed 
linacs. Continuing progress in achieving higher gradients in super- 
conducting RF cavities offers promise that accelerators under con- 
struction can have their energy upgraded at moderate cost, after 
physics in the accessible energy range has been explored. Such ac- 
celerators are used, at present, for nuclear physics and free electron 
laser drivers. 25 references, 7 figures. 


54564 (ANL-PHY—88-1-Vol.1, pp 127-139) Supercon- 
ducting 130 MeV electron accelerator at Darmstadt. Aab, V.; 
Alrutz-Ziemssen, K.; Amend, R.; Flasche, D.; Graef, H.D.; 
Huck, V.; Hummel, K.D.; Knirsch, M.; Lindqvist, F.; Lotz, 
W.; Richter, A. (Universitaet Gesamthochschule Wuppertal 
(West Germany)). Jan 1988. NTIS, PC A 16. Order 
Number DE88009250/JAW. (CONF-870955—Vol.1). 

From 3. workshop on RF superconductivity; Argonne, IL, 
USA (14 Sep 1987). 


43 PARTICLE ACCELERATORS 
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A 130 MeV superconducting cw electron accelerator pres- 
ently under construction is reported here. This accelerator results 
from a cooperative effort between the Physics Department of the 
Universitaet Gesamthochschule Wuppertal and the Technische 
Hochschule Darmstadt. The accelerator henceforth called recyclo- 
tron is being installed at the Nuclear Physics Institute at Darmstadt. 
It will replace the-existing low duty factor (< 10~*) 70 MeV linear 
accelerator DALINAC which is in operation since 1962 and is still 
used for single arm high resolution electron scattering experiments. 
The new accelerator because of its cw beam will allow for coinci- 
dence measurements giving a much more detailed insight into nu- 
clear structure as determined from inclusive inelastic electron scat- 
tering. In Sect. II a short summary is given of the parameters final- 
ly chosen whereas the present status of the construction is present- 
ed more in detail. In Sect. III the development of the rf control 
circuits is described. Results from the first successful operation of 
the superconducting injector linac are presented in Sect. IV, while 
Sect. V contains a short outlook on how to complete the construc- 
tion of the accelerator and on future developments. 6 references, 8 
figures, 3 tables. 


54565 (ANL-PHY—88-1-Vol.1, pp 141-162) CEBAF 
design overview and project status. Leemann, C. (Continuous 
Electron Beam Accelerator Facility, Newport News, VA 
(USA)). Jan 1988. NTIS, PC A 16. Order Number 
DE88009250/JAW. (CONF-870955—Vol.1). 

From 3. workshop on RF superconductivity; Argonne, IL, 
USA (14 Sep 1987). 

The Continuous Beam Accelerator Facility (CEBAF) will 
be an electron accelerator for nuclear physics research providing 
continuous beams with energies up to at least 4 GeV. The CEBAF 
is a recirculating linac. The design rationale, performance objec- 
tives, concept and fundamental choices for the CEBAF are dis- 
cussed. 19 references, 10 figures, 1 table 


54566 (ANL-PHY—88-1-Vol.1, pp 169-172) Project of a 
superconducting RF electron linac at Frascati INFN laborato- 
ries. Aragona, A.; Biscari, C.; Boni, R.; Castellano, M.; Cat- 
toni, A.; Chimenti, V.; De Simone, S.; Faini, S.; Gambar- 
della, U.; Guiducci, S.; Kulinski, S. (NFN-LNF, Frascati 
(Italy)). Jan 1988. NTIS, PC A 16. Order Number 
DE88009250/JAW. (CONF-870955—Vol.1). 

From 3. workshop on RF superconductivity; Argonne, IL, 
USA (14 Sep 1987). 

A program of construction of test superconducting linac 
with low emittance, high peak current and low energy dispersion is 
in course at Frascati INFN laboratories. This program is motivated 
by the consideration that RF superconductivity is very promising 
in the effort to achieve the break through in ideas and techniques 
that seems necessary to implement new very high energy accelera- 
tors. The linear superconducting accelerator test complex consists 
of : 1) 1 MeV injector at normal temperature; 2) 4 multicell super- 
conducting cavities with an overall 4.8 m useful accelerating 
length; 3) recirculation channel; and 4) refrigeration and power 
plants. The accelerator will deliver a beam of energy between 
25(49) and 36(73) MeV depending on the maximum gradient 
achieved in the cavities. The machine is to be assembled within two 
years from the date of emission of the first order. 5 references, 1 
figure, and 2 tables. 


54567 (ANL-PHY—88-1-Vol.2, pp 367-378) Status 
report on the University of Washington superconducting 
booster accelerator project. Storm, D.W.; Corcoran, D.T.; 
Howe, M.A.; Lin, Q.X.; Rosenzweig, D.P. (Univ. of Wash- 
ington, Seattle (USA)). Jan 1988. NTIS, PC Al5/MF AO1. 
Order Number DE88009249/JAW. (CONF-870955—Vol.2). 

From 3. workshop on RF superconductivity; Argonne, IL, 
USA (14 Sep 1987). 

The University of Washington Superconducting Booster was 
proposed in 1982 and funded at the very end of 1983. The design 
goals were to be able to accelerate particles from protons to middle 
weight ions using their 9-MV FN tandem as an injector. The pur- 
pose was to be able to double the proton energy and increase the 
heavy ion energy by a larger factor, so that the resulting beams 
would be at least equal in energy to those that would be obtained 
from an 18-MV tandem. It was found that the LINAC could be 
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added to the existing tandem for something like half the cost of the 
new tandem and its associated tower. One special advantage for 
them was that the LINAC could be put into existing building 
space. In this paper the accelerator is described briefly and the res- 
onators and rf control system are described in more detail. The 
paper is concluded with a report on the operating experience to 
date, which includes accelerating an oxygen beam and transporting 
it to a scattering chamber using elastic scattering from a gold foil to 
study some of its properties. 9 references, 4 figures. 
































54568 (ANL-PHY—88-1-Vol.2, pp 389-397) Status 
report of the Triton/Munich. Trinks, U. (Technical Univ. of 
Munich (West Germany)). Jan 1988. NTIS, PC A15/MF 
AO1. Order Number DE88009249/JAW. (CONF-870955— 
Vol.2). 

Tiare 3. workshop on RF superconductivity; Argonne, IL, 
USA (14 Sep 1987). 

At the Accelerator Laboratory of the Universities of Munich 
a booster for the existing MP-tandem is under construction. The 
Tritron project was finally funded-in January this year. The Tritron 
is a cyclotron with separated orbits with both the magnets and cav- 
ities superconducting. It will increase the ion energies by a factor 
of 4.9, so a **C®-beam will have a maximum energy of 21 MeV/u 
e.g. The cryostat has a diameter of 3.6 m. The beam is injected at a 
radius r, = 66 cm and extracted after almost 20 turns at rz = 145 
cm. The turn separation is 5R = 4 cm. The bending is made by 12 
flat magnet sectors, each consisting of 20 magnetic channels of 
window frame type. In each channel the magnetic field (~ 1.4 T) 
is adjustable individually, so that the beam always can be guided 
along the spiral orbit. The gradient is alternating from one sector to 
the next resulting in strong focusing in both transversal directions. 
In each second intermediate gap a wedge-shaped accelerating 
cavity of the reentrant type is installed for the 20 parallel beams. 
The radial cavity length is 1.2 m, the outside width 0.7 m. The 
radial length of the accelerating lips is 0.9 m, the gap width at in- 
jection radius 6 cm, at extraction radius 13 cm. The rf-frequency is 
~ 170 MHz, the maximum voltage at injection U(r) = 270 kV, at 
extraction U(r2) = 540 kV per cavity. If the bunchers cross the 
cavity at a rf-phase with increasing accelerating voltage, they are 
focused longitudinally, resulting in ~ 0.2 synchrotron oscillations 
per turn. The longitudinal focusing causes the rf-phase to change 
automatically corresponding to the necessary energy gain and to 
the radial characteristic of the voltage amplitude along the gap. 2 
references, 6 figures, 1 table. 


















































































































































54569 (ANL-PHY—88-1-Vol.2, pp 399-404) ALPI 
project at Legnaro National Laboratory. Fortuna, G.; Pengo, 
R.; Bassato, G.; Facco, A.; Favaron, P.; Palmieri, V.; Por- 
cellato, A.M.; Rosa, M.; Tiveron, B. (Laboratori Nazionali 
di Legnaro (Italy)). Jan 1988. NTIS, PC A15/MF AOl1. 
Order Number DE88009249/JAW. (CONF-870955—Vol.2). 

From 3. workshop on RF superconductivity; Argonne, IL, 
USA (14 Sep 1987). 

The conceptual design of a superconducting (linac) booster 
(named ALPI PROJECT) for the 17 MV XTU-TANDEM of La- 
boratori Nazionali di Legnaro has been recently accepted by the 
National Institute of Nuclear Physics as one of the leading projects 
to be funded in the next five year plan. Money for resonator and 
cryostat prototypes is already available and the building is going to 
be funded next January. The project aims at a machine capable of 
accelerating all the stable isotopes up to Uranium at energies above 
the Coulomb barrier of very possible ion-ion interaction with beam 
quality comparable to that of d.c. accelerators. At LNL the advan- 
tage of coupling the linac postaccelerator to the 17 MV XTU 
Tandem is taken which is able to produce even the very heavy 
beams with reliable intensity and velocities 8B = 0.04 which can be 
matched by superconducting resonators feasible with the present 
available technology. As accelerating structures in the ALPI 
project straight line quarter wave resonators (QWR) have been 
chosen on the basis of their intrinsic mechanical stability and broad 
velocity acceptance (two gap resonator) particularly important for 
a national facility like ALPI which is expected to produce as many 
different beams as possible. Lead has been chosen as superconduc- 
tor on the basis of the following considerations: (i) lead technology 
being much more applied for QWR resonators than the Nb one can 
be easier and faster introduced in a Nuclear Physics Laboratory 
without any experience in the field; (ii) the performances of SUNY- 
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LAC have demonstrated that their initial goal of reaching acceler- 
ating gradient of 3 MV/m is feasible; (iii) the difficulty in fabricat- 
ing the OFHC copper base of the resonators (number of EB welds, 
joints) is relatively modest if compared with the solutions involving 
Nb as superconductor. 7 references, 3 figures. 


54570 (ANL-PHY—88-1-Vol.2, pp 405-411) Florida 
State University superconducting linac. Myers, E.G.; Fox, 
J.D.; Frawley, A.D.; Allen, P.; Faragasso, J.; Smith, D.; 
Wright, L. (Florida State Univ., Tallahassee (USA)). Jan 
1988. NTIS, PC AI15/MF AOl. Order Number 
DE88009249/JAW. (CONF-870955—Vol.2). 

From 3. workshop on RF superconductivity; Argonne, IL, 
USA (14 Sep 1987). 

As early as the fall of 1977 it was decided that the future 
research needs of their nuclear structure laboratory required an in- 
crease in energy capability to at least 8 MeV per nucleon for the 
lighter ions, and that these needs could be met by the installation of 
a 17 MV tandem Van de Graaff accelerator. The chief problem 
with this proposal was the high cost. It became apparent that a far 
less expensive option was to construct a linear accelerator to boost 
the energy from their existing 9 MV tandem. The options open to 
them among linac boosters were well represented by the room tem- 
perature linac at Heidelberg and the superconducting Stony Brook 
and Argonne systems. By the Spring of 1979 it had been decided 
that both capital cost and electric power requirements favored a su- 
perconducting system. As regards the two superconducting resona- 
tor technologies - the Argonne niobium-copper or the Caltech- 
Stony Brook lead plated copper - the Argonne resonators, though 
more expensive to construct, had the advantages of more boost per 
resonator, greater durability of the superconducting surface and less 
stringent beam bunching requirements. In 1980 pilot funding from 
the State of Florida enabled the construction of a building addition 
to house the linac and a new target area, and the setting up of a 
small, three resonator, test booster. Major funding by the NSF for 
the laboratory upgrade started in 1984. With these funds they pur- 
chased their present helium liquefaction and transfer system and 
constructed three large cryostats, each housing four Argonne beta 
= 0.105 resonators and two superconducting solenoids. The last 
large cryostat was completed and installed on-line early this year 
and the linac was dedicated on March 20. Nuclear physics experi- 
ments using the whole linac began in early June. 4 references, 6 fig- 
ures, 1 table. 






54571 (ANL-PHY—88-1-Vol.2, pp 413-417) Daresbury 
super linac status report. Aitken, T.W.; Doucas, G. (Dares- 
bury Lab., Warrington (England)). Jan 1988. NTIS, PC 
A15/MF AOl1. Order Number DE88009249/JAW. (CONF- 
870955—Vol.2). 

From 3. workshop on RF superconductivity; Argonne, IL, 
USA (14 Sep 1987). 

Daresbury Laboratory houses a 20 MV tandem which has 
been in operation for over 4 years. Various proposals have been 
made to upgrade the facility by the addition of a post accelerator. 
One of these involved the addition of a large superconducting 
heavy ion linac capable of accelerating all masses up to the Cou- 
lomb barrier (1). Because of financial restrictions it was not possible 
to proceed with this scheme, so that when the resonators and 
cryostats which were to have been installed on the Oxford Univer- 
sity folded tandem became available it was decided to install these 
as a post accelerator on the Daresbury machine. These modules 
will add about 5 MeV/charge to the ion energy and this will 
extend the range of nuclear physics experiments possible by a useful 
factor. The addition of further linac modules is an obvious possibili- 
ty and this has been kept in mind in the design and specification of 


the layout and the helium refrigera*ion system. 3 references, 2 fig- 
ures. 


54572 (ANL-PHY—88-1-Vol.2, pp 435-444) Status of rf 
superconductivity at Argonne National Laboratory. Marko- 
vich, P.M.; Shepard, K.W.; Zinkann, G.P. Jan 1988. NTIS, 
PC AI5/MF AOl. Order Number DE88009249/JAW. 
(CONF-870955—Vol.2). 

From 3. workshop on RF superconductivity; Argonne, IL, 
USA (14 Sep 1987). 
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This paper reports the status of hardware development for 
the linac portion of the Argonne tandem-linac accelerator system 
(ATLAS). The ATLAS superconducting linac consists of an inde- 
pendently-phased array of 45 superconducting niobium resonators 
of the split-ring type. The linac has been operating in its present 
form since 1985, on a 24 hours per day, 5 days per week schedule. 
The linac has in various configurations been delivering beam since 
1978. An upgrade of the ATLAS system is currently under con- 
struction, the positive-ion injector (PII). The PII system will con- 
sist of an ECR positive-ion source mounted on a high-voltage plat- 
form injecting a very-low-velocity superconducting linac. The com- 
pleted system will provide for the acceleration of beams of mass up 
to uranium, and will replace the tandem electrostatic accelerator as 
the injector for ATLAS. The status of resonator development for 
the superconducting linac is reported in this paper. Accelerating 
gradients in the existing ATLAS linac are currently limited by ex- 
cessive heating and rf loss in the fast-tuning system associated with 
each superconducting resonator. Development of an upgraded fast- 
tuning system is also reported here. 7 references, 5 figures. 

' 


54573 (BNL—41534) The rational for RHIC in the con- 
text of recent A+ A data. Chasman, C.; Hansen, O.; We; i 
H.E. (Brookhaven National Lab., Upton, NY (USA)). 988. 
Contract AC02-76CHO00016. ‘8p. (CONF-8806225—1). 


NTIS, PC A02/MF AOl. Order Number DE88015818/ 
JAW. 


From 9. international seminar on high energy physics prob- 
lems relativistic nuclear physics and quantum chromodynamics; 
Dubna, USSR (14 Jun 1988). 

The scientific foundation for RHIC is of course intimately 
connected with the ideas of a possible phase transition from the 
confined hadronic state of quark matter, to a state where quarks 
(and gluons) can move freely over distances many (several) times 
the nucleonic diameter (quark-gluon plasma). An important part of 
the rationale for the choice of energy of RHIC, relies on the idea 
of transparency developing from full “stopping” with increasing 
bombarding energy. It is also important that energy densities of 
may times that of the ground state of cold nuclear matter can be 
reached in ion-ion collisions. In this talk, we will examine whether 
the two latter premises seem to hold true in view of the data from 
A+A collisions at the brookhaven AGS-Tandem Complex and at 
the CERN-SPS. Finally, a few comments are made on measured 
slopes of hadronic p{perpendicular} spectra. 18 refs., 2 figs., 1 tab. 


(BNL—52131) National synchrotron light source 
annual report 1987: For the period of October 1, 1986--Sep- 
tember 30, 1987. White-DePace, S.; Gmur, N.F.; Thomlin- 
son, W. (Brookhaven National Lab., Upton, NY (USA)). 
Oct 1987. Contract AC02-76CH00016. 290p. NTIS, PC 
A13/MF AO1. Order Number DE89000408/JAW. 

This report contains the reports and operational information 
of the National Synchrotron Light source facility for 1987. The re- 
ports are grouped mainly under VUV research and x-ray research. 
(LSP) 


54575 (CONF-8704112—, pp 105-109) Status of the 
Berkeley small cyclotron AMS project. Bertsche, K.J.; Fried- 
man, P.G.; Morris, D.E.; Muller, R.A.; Welch, J.J. (Law- 
rence Berkeley Lab., CA (USA)). 1987. Elsevier Science 
Publishers Co. Inc., 52 Vanderbilt Ave., New York 10017. 
Order Number 1T188013520/JAW. Contract ACO03- 
76SF00098. 

From 4. international symposium on accelerator mass spec- 
trometry; Ontario, Canada (27 Apr 1987). 

A small, low-energy cyclotron (cyclotrino) has been de- 
signed and built at Berkeley for direct detection dating of '*C. The 
system. combines the use of a negative ion source to reject '*N with 
the high resolution of a cyclotron to reject other background ions. 
In order to allow the dating of old and small samples, the present 
system incorporates a high-current external ion source and injection 
beamline. The system is expected to be operation by mid-1988. 
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54576 (CONF-8704112—, pp 124-128) New Zealand ac- 
celerator mass spectrometry facility. Wallace, G.; Sparks, 
R.J.; Lowe, D.C.; Pohl, K.P. (Institute of Nuclear Sciences, 
Lower Hutt (New Zealand)). 1987. Elsevier Science Pub- 
lishers Co. Inc., 52 Vanderbilt Ave., New York 10017. 
Order Number TI88013520/JAW. ’ 

From 4. international symposium on accelerator mass spec- 
trometry; Ontario, Canada (27 Apr 1987). 

The AMS facility at the Institute of Nuclear Sciences is 
based on an EN tandem Van de Graaff accelerator and uses a 
Chapman-type inverted sputter source with graphite targets pro- 
duced by direct deposition. The system and its operation for radio- 
carbon dating is discussed. 


54577 (CONF-8704112—, pp 133-137) Italian AMS pro- 
gram: measurements with the XTU tandem. Tuniz, C.; Ru- 
dello, P.; Stievano, B.M.; Spolaore, P.; Boaretto, E.; Bon- 
etti, R.; Fioretto, EB. Campaijola, Res Sartori, S.; Vanzani, 
¥e Herzog, G.F. (Dipartimento di Fisica dell’ Universita, 
Trieste (Italy)). 1987. Elsevier Science Publishers Co. Inc., 
52 Vanderbilt Ave., New York 10017. Order Piers 
T1I88013520/JAW. 

From 4. international symposium on accelerator mass spec- 
ak Ontario, Canada (27 Apr 1987). 

e accelerator mass spectrometry system based on the 16 

MV ieeaain accelerator at the Laboratori Nazionali di Legnaro is 
described. A high-resolution electrostatic deflector rejects isotopic 
background and other unwanted beams transmitted with the same 
magnetic rigidity as the rare isotope. Use of this system for ‘Be 
and **C] measurements in enriched and natural samples is present- 
ed. 


54578 (CONF-8704112—, pp 138-142) Accelerator mass 
spectrometry at the University of Rochester. Kubik, P.W.; 
Elmore, D.; Hemmick, K.; Gove, H.E.; Fehn, U.; Teng, 
R.T.D.; Jiang, S.; Tullai, S. (Univ. of Rochester, NY 
(USA)). 1987. Elsevier Science Publishers Co. Inc., 52 Van- 
derbilt Ave., New York 10017. Order Number T188013520/ 
JAW. 

From 4. international symposium on accelerator mass spec- 
trometry; Ontario, Canada (27 Apr 1987). 

The accelerator mass spectrometry program at Rochester is 
at present based on measurements of the long-lived radioisotopes 
36C] and !°1, and on the determination of osmium isotope ratios in 
sub-ppb level samples. This paper describes the present configura- 
tion of the instrument and gives a brief overview of the current re- 
search program. 


54579 (CONF-8706147—14) High average power linear 
induction accelerator development. Bayless, J.R.; Adler, R.J. 
(Pulse Sciences, Inc., Agoura Hills, CA (USA)). Jul 1987. 
Contract AC03-85ER80238. 8p. NTIS, PC A02/MF AOl. 
Order Number DE88016847/JAW. 

From Workshop on new developments in particle accelera- 
tion ey Orsay, France (29 Jun 1987). 

There is increasing interest in linear induction accelerators 

(LIAs) for applications including free electron lasers, high power 
microwave generators and other types of radiation sources. Law- 
rence Livermore National Laboratory has developed LIA technol- 
ogy in combination with magnetic pulse compression techniques to 
achieve very impressive performance levels. In this paper we will 
briefly discuss the LIA concept and describe our development pro- 
gram. Our goals are to improve the reliability and reduce the cost 
of LIA systems. An accelerator is presently under construction to 
demonstrate these improvements at an energy of 1.6 MeV in 2 kA, 
65 ns beam pulses at an average beam power of approximately 30 
kW. The unique features of this system are a low cost accelerator 
design and an SCR-switched, magnetically compressed, pulse 
power system. 4 refs., 7 figs. 


54580 (FNAL-TM—1538) Fixed target issues for the Te- 
vatron Upgrade. Stefanski, R. (Fermi National Accelerator 
Lab., Batavia, IL (USA)). 29 Aug 1988. Contract AC02- 
76CHO03000. 5p. NTIS, PC A02/MF A0O1. Order Number 
DE89000413/JAW. 
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The Tevatron Upgrade poses some interesting prospects for 
the Fixed-Target program if an option to extract the high energy 
proton beam is preserved. This paper presents a summary of the ad- 
vantages of increased energy for fixed target experiments, and eval- 
uates some of the more challenging technical issues. In particular, 
Bottom production, muon and neutrino interactions, and polarized 
{bar p} experiments would benefit substantially from a higher 
energy primary beam. The new Main Injector will also be impor- 
tant for fixed target experiments as a source for test beams and in- 
tense kaon and neutrino beams. 4 refs., 2 tabs. 


54581 (INIS-SU—59/A, pp 83) Program package for 
calculating characteristics of an ideal synchrotron radiation 
source. Romanov, S.V. 1987. (In Russian). NTIS (US Sales 
Only), PC AOS5/MF A0Ol. Order Number DE89780006/ 
JAW. 


Voprosy atomnoj nauki i tekhniki.; no.4(40). 
In General and nuclear physics. Scientific-technical collec- 
tion. 


54582 (ITEF—206(1987)) Modification of the ITEPh 
EhG-5 electrostatic accelerator. Balabaev, A.N.; Barabash, 
L.Z.; Bovina, I.G. and others. (Gosudarstvennyj Komitet po 
Ispol'zovaniyu Atomnoj Ehnergii SSSR, Moscow. Inst. 
Tecreticheskoj i Ehksperimental'noj Fiziki). 1987. 10p. (In 
Russian). NTIS (US Sales Only), PC A02/MF AO1. Order 
Number DE88704289/JAW. 

The first results of the ITEP EhG-5 electrostatic accelerator 
reconstruction are presented. The reconstruction of the EhG-5 was 
carried out to raise it to the modern technical level and to provide 
possibilities of heavy (chi/sub e/ and higher) ions acceleration for 
carrying out experimental investigations according to the controlled 
fusion program. 8 refs.; 3 figs. 


54583  (KEK—87-25, pp 17-20) Conceptual design of the 
control system of HiSOR. Endo, I.; Fukuma, H.; Katsura, T. 
(Hiroshima Univ. (Japan). Dept. of Physics). Jan 1988. (In 
Japanese). NTIS (US Sales Only), PC A06/MF A0O1. Order 
Number DE89780002/JAW. (CONF-8711226—). 

From 1. workshop on control systems; Oho, Japan (26 Nov 
1987). 

HiSOR is a synchrotron radiation center proposed at Hiro- 
shima university. It consists of 1) 45 MeV Linac, 2) 1.5 GeV syn- 
chrotron and 3) 1.5 GeV storage ring. The control system of 
HiSOR must be 1) buildable in a short period, 2) controlable by a 
small number of staff, 3) flexible for revisions and 4) simple for easy 
maintenance. We choose a control system which is composed of 32 
bit work stations linked by a local area network. The work stations 
are interfaced with CAMAC to hardware. It is also necessary to 


prepare a separate set of fast processors for stabilizing the photon 
beam position. 


54584 (LBL—25236) TRACY: A tool for accelerator 
design and analysis. Nishimura, Hiroshi. (Lawrence Liver- 
more National Lab., CA (USA)). Jun 1988. Contract AC03- 
76SF00098. 4p. (CONF-880695—56). NTIS, PC A02/MF 
A01. Order Number DE88016705/JAW. 

From 1. European particle accelerator conference; Rome, 
Italy (7 Jun 1988). 

A simulation code TRACY has been developed for accelera- 
tor design and analysis. The code can be used for lattice design 
work simulation of magnet misalignments, closed orbit calculations 
and corrections, undulator calculations and particle tracking. 
TRACY has been used extensively for single particle simulations 
for the Advanced Light Source (ALS), a 1-2 GeV Synchrotron Ra- 
diation Source now under construction at Lawrence Berkeley Lab- 
oratory. 9 refs., 2 figs. 


54585 (LBL—25341) Physics at the superconducting su- 
percollider. Gaillard, M.K. (Lawrence Berkeley Lab., CA 
(USA)). 23 May 1988. Contract ACO03- 76SFO00098. 6p. 


(UCB-PTH—88/13; CONF-8804189—1). NTIS, PC ‘A02/ 


MF AOl1. Order Number DE88016649/JAW. 
From Shell seminar series at the national convention of the 


National Science Teachers Association; St. Louis, MO, USA (7 
Apr 1988). 
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Summary of lectures presented in the Shell Seminar Series at 
the national convention of the National Science Teachers Associa- 
tion, April 7-10, 1988. Topics covered are: The Standard model, 
symmetry breaking, the superconducting supercollider, physics at 
the TEV scale, and the early universe. 


54586 (LBL—25419) The LBL advanced light source. 
Jackson, A.; Chattopadhyay, S.; Keller, R.; Kim, C.; Nishi- 
mura, H.; Selph, F.; Zisman, M. (Lawrence Berkeley Lab., 
CA (USA)). Jun 1988. Contract AC03-76SF00098. 3p. 
(CONF-880695—58). NTIS, PC A02/MF A0Ol. Order 
Number DE88016627/JAW. 

From 1. European particle accelerator conference; Rome, 
Italy (7 Jun 1988). 

The LBL Advanced Light Source (ALS) will be a third 
generation synchrotron radiation facility. It is based on a low emit- 
tance 1--2 GeV electron storage ring (natural radial emittance <10 
nm-rad), optimized to produce extremely bright beams of electro- 
magnetic radiation (in the energy range from a few eV to around 
one keV) from insertion devices known as undulators. The storage 
ring is fed from an injection system consisting of a 50 MeV linac 
and a 1.5 GeV, 1 Hz, booster synchrotron, which can fill the ring 
to its normal operating current (400 mA, multibunch, or 7.6 mA, 
single bunch) in a few minutes. As well as high brightness (which is 
a consequence of the very small electron beam emittance in the 
storage ring), the design emphasizes: picosecond timestructure, la- 
serlike coherence properties, narrow bandwidth, and long beam 
lifetimes. The more familiar continuous synchrotron radiation spec- 
trum will be available from bending magnets and from wiggler 
magnets. This paper gives a general description of the ALS and 
discusses some of the significant design issues associated with the 
low emittance storage ring that is required for this new facility. 7 
refs., 6 figs., 2 tabs. 


54587 (LBL—25581) A strategy for a thorough beam sta- 
bility and aperture analysis for a storage ring from design 
considerations. Chattopadhyay, S. (Lawrence Livermore 
National Lab., CA (USA)). Jul 1988. Contract ACO03- 
76SF00098. Tp. (CONF-8804111—5). NTIS, PC A02/MF 
A01. Order Number DE88016625/JAW. 

From 2. International Committee for Future Accelerators 
advanced beam dynamics workshop; Lugano, Switzerland (11 Apr 
1988). 

An outline of a possible approach to understanding and ana- 
lyzing beam stability and related aperture as thoroughly as one can 
using tracking and all the other available analytic tools to date is 


presented in the context of designing any particular storage ring. 8 
refs., 3 figs. 


54588 Beam stability and vacuum chamber design. Wie- 
demann, H. (Stanford Synchrotron Radiation Laboratory, 
Stanford, CA. 94309). AIP (American Institute of Physics) 
Conference Proceedings; 171: No. 1, 10-21(30 Sep 1988). 
(CONF-880552—). 

From Topical conference on vacuum design of advanced 
and compact synchrotron light sources; Upton, NY, USA (16 May 
1988). 

A number of different instabilities may limit the single beam 
current as well as the multi-bunch current in a storage ring. All 
these instabilities result from the electromagnetic interaction of the 
particle beam with its environment. All limits on the beam current 
are proportional to the energy, E, of the beam, to the bunch length, 
o/sub 1/, and inversely proportional to the impedence, Z, of the 
vacuum chamber. The dependencies are important guidelines for 
the design of the vacuum chambers and RF cavities. A discussion 
of these limitations in the design of synchrotron radiation sources is 
given. (AIP) 
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4302 Beam Dynamics, Field Calculations, And Ion 
Optics 


REFER ALSO TO CITATION(S) 54584, 54587, 54663, 54680 


54589 (ANL-PHY—88-1-Vol.1, pp 237-248) Supercon- 
ducting rf and beam-cavity interactions. Bisognano, J.J. 
(Continuous Electron Beam Accelerator Facility, Newport 
News, VA (USA)). Jan 1988. NTIS, A 16. Order 
Number DE88009250/JAW. (CONF-870955—Vol.1). 

From 3. workshop on RF superconductivity; Argonne, IL, 
USA (14 a 1987). 

Beam-cavity interactions can limit the beam quality and cur- 
rent handling capability of linear and circular accelerators. These 
collective effects include cumulative and regenerative transverse 
beam breakup (BBU) in linacs, transverse multipass beam breakup 
in recirculating linacs and microtrons, longitudinal and transverse 
coupled-bunch instabilities in storage rings, anda variety of trans- 
verse and longitudinal single-bunch phenomena (instabilities, beam 
breakup, and energy deposition). The superconducting radio fre- 
quency (SRF) environment has a number of features which distin- 
guish it from room temperature configurations with regard to these 
beam-cavity interactions. Typically the unloaded Qs of the lower 
higher order modes (HOM) are at the 10° level and require signifi- 
cant damping through couplers. High gradient CW operation, 
which is a principal advantage of SRF, allows for better control of 
beam quality, which for its preservation requires added care with 
respect to collective phenomena. Gradients are significantly higher 
than those attainable with copper in CW operation but remain sig- 
nificantly lower than those obtainable with pulsed copper cavities. 
Finally, energy deposition by the beam into the cavity can occur in 
a cryogenic environment. In this note those characteristics of beam- 
cavity interactions which are of particular importance for supercon- 
ducting RF cavities are highlighted. 6 references, 4 figures. 


54590 (BNL—41649) Effect of empty buckets on coupled 
tudinal 


bunch instability in RHIC Booster: phase-space 
simulation. Bogacz, S.A.; Griffin, J.E.; Khiari, F.Z. (Brook- 
haven National Lab., Ur pton, NY (USA)). May 1988. Con- 
tract AC02-76CHO0016. 17p. (CONF-880335—17). NTIS, 
PC A03/MF AO1. Order Number DE88016767/JAW. 

From Workshop on. the relativistic heavy ion collider per- 
formance; Upton, NY, USA (21 Mar 1988). 

Excitation of large amplitude coherent dipole bunch oscilla- 
tions by beam induced voltages in spurious narrow resonances are 
simulated using a longitudinal phase-space tracking code (ESME). 
Simulation of the developing instability in a high intensity proton 
beam driven by a spurious parasitic resonance of the rf cavities 
allows one to estimate the final longitudinal emittance of the beam 
at the end of the cycle, which puts serious limitations on the ma- 
chine performance. The growth of the coupled bunch modes is sig- 
nificantly enhanced if a gap of missing bunches is present, which is 
an inherent feature of the high intensity proton machines. A strong 
transient excitation of the parasitic resonance by the Fourier com- 
ponents of the beam spectrum resulting from the presence of the 
gap is suggested as a possible mechanism of this enhancement. 10 
refs., 4 figs., 1 tab. 


54591 (BNL—41651) Intrabeam scattering. Parzen, G. 
(Brookhaven National Lab., Upton, NY (USA)). 1988. Con- 
tract AC02-76CH00016. 24p. (CONF-880335—18). NTIS, 
PC A03/MF AO1. Order Number DE88016765/JAW. 

From Workshop on the relativistic heavy ion collider per- 
formance; Upton, NY, USA (21 Mar 1988). 

Intrabeam scattering is the scattering of the particles in the 
beam from each other through the Coulomb forces that act be- 
tween each pair of particles. It depends on the ion charge and mass 
like Z‘/A? and is usually larger for the heavier ions. In RHIC, 
extra aperture is provided to allow the beam to grow transversely 
because of intrabeam scattering. For Au ions, enough aperture has 
to be provided to allow the transverse emittances to grow by a 
factor of 3 over 10 hours. The beam will also grow longitudinally, 
and enough RF bucket area has to be provided for the longitudinal 
growth. For Au ions at y= 100, the beam energy spread will grow 
by about a factor of 3 over 10 hours. This paper discusses the con- 
cept of intrabeam scattering further. 12 figs., 1 tab. 
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54592 (BNL—41653) RHIC experiments: Effect of bunch 
size and bunch spacing. Willis, W.; Ludlam, T. (Brookhaven 
National Lab., Upton, NY (USA)). 1988. Contract AC02- 
76CHO00016. 4p. (CONF-880335—20). NTIS, PC A02/MF 
A01. Order Number DE88016763/JAW. 

From Workshop on the relativistic heavy ion collider per- 
formance; Upton; NY, USA (21 Mar 1988). 

In designing experiments for a colliding beams facility the 
size of the interaction diamond is an important practical matter. 
The place where the beam particles collide--the source from which 
detected secondary particles radiate--is not a point but a line of 
some length. The bunch length grows due to intrabeam scattering, 
with o/sub D/ approaching 1 meter after 10 hours of storage time. 
The proposed scenario allowed smaller diamond lengths to be 
achieved with non-zero crossing angle, with a corresponding de- 
crease in luminosity. Since that time the RHIC detector workshops 
have provided a more specific and quantitative assessment of the 
need for small interaction diamond. Among the highest priority ex- 
periments in the RHIC program are those which measure lepton 
pairs, and here each of two complementary experiments finds the 


bunch length to be critical. These experiments are discussed briefly. 
3 refs., 2 figs. 


54593 (BNL—41654) Longitudinal coupling impedance of 
toroidal beam tube. Hahn, H. (Brookhaven National Lab., 
Upton, NY (USA)). 1988. Contract AC02-76CHO00016. 5p. 
(CONF-880335—21). NTIS, PC A02/MF AOl. Order 
Number DE88016762/JAW. 

From Workshop on the relativistic heavy ion collider per- 
formance; Upton, NY, USA (21 Mar 1988). 

Coupling impedance estimates for large accelerator/storage 
rings are usually based on calculations or measurements assuming 
that the curvature of the beam tube is negligible and that the ring 
structure can be treated by imposing periodic boundary conditions. 
It was pointed out by Faltens and Laslett that a smooth, curved 
beam tube may have high frequency ring-resonances with associat- 
ed coupling impedance. Recently, the curvature effect was reexam- 
ined in the context of SSC by Ng and RHIC by Ruggiero. Al- 
though different in detail, their treatments follow the Laslett ap- 
proach using perfectly toroidal, loss-less beam tubes with losses in- 
troduced as perturbation. In this note a different solution is ob- 
tained which takes into account the co-presence of curved as well 
as straight beam tubes and the significant attenuation of the stain- 
less-steel (i.e., high loss) beam tubes in the straight sections. It is the 
opinion of this author that the problem under consideration repre- 
sents a case which was addressed by Behringer when stating that 
“the solution of the field equations obtained by expansion in terms 
of sets of orthogonal modes breaks down if the losses become too 
great.” 10 refs. 


54594 (BNL—41655) Transition energy problems in 
RHIC [Relativistic Heavy Ion Collider]. Lee, S.Y.; Wei, J. 
(Brookhaven National Lab., Upton, NY (USA)). 1988. Con- 
tract AC02-76CH00016. 18p. (CONF-880335—9). NTIS, PC 
A03. Order Number DE88016732/JAW. 

From Workshop on the relativistic heavy ion collider per- 
formance; Upton, NY, USA (21 Mar 1988). 

A tracking program to study the nonlinear effect of the lon- 
gitudinal motion for particles in the circular accelerator has been 
written. When the R.F. voltage Vo = 1.2MV is used, we find that 
y/sub T/ jump or a faster acceleration rate is needed in RHIC. The 
simulation result can be understood analytically via the nonlinear 
equation of motion. For the y/sub T/ jump scheme, there is little 
bunch shape dilution or deformation in the transition energy cross- 
ing. At a bunch area of 0.3 ev-sec/amu, Ay/sub T/ = 0.6 in 30 
msec is satisfactory to eliminate the beam loss and preserve the 
bunch area. By manipulating the momentum aperture, the accelera- 
tion rate can be increased substantially at the transition energy 
region. To eliminate beam loss, {+-}0.8% of momentum aperture is 
needed. On the other hand, when the R.F. voltage is reduced to 
100KV, while maintaining the same acceleration rate, the bunch 
survival rate across the transition energy is dramatically increased. 
This resulted from both smaller momentum spread and longer adia- 
batic time at the transition energy region due to the smaller volt- 
age. 11 refs., 7 figs., 1 tab. 
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54595 (BNL—41656) Slow-wave synchronous pick-up and 
kicker. DiMassa, G. (Brookhaven National Lab., Upton, NY 
(USA)). 1988. Contract AC02-76CH00016. 3p. (CONF- 
880335—10). NTIS, PC A02/MF A0Ol. Order Number 
DE88016761/JAW. 

From Workshop on the relativistic heavy ion collider per- 
formance; Upton, NY, USA (21 Mar 1988). 

Slow-wave synchronous pick-up (PU) and Kicker (K) are 
proposed for the stochastic cooling of bunched beams in RHIC. A 
corrugated waveguide is used to support a slow wave that is syn- 
chronous with the beam. 


54596 (BNL—41659) Beam compression in RHIC. Cot- 
tingham, J.G. (Brookhaven National Lab., Upton, NY 
(USA)). 1988. Contract AC02-76CH00016. 8p. (CONF- 
880335—13). NTIS, PC A02/MF A0Ol. Order Number 
DE88016758/JAW. 

From Workshop on the relativistic heavy ion collider per- 
formance; Upton, NY, USA (21 Mar 1988). 

The workshop has pointed out the advantage of colliding 
head-on compressed beam bunches in RHIC. Many schemes were 
discussed for accomplishing this beam compression. All of these 
schemes has as a common element a very high voltage, (20 mega- 
volts), high frequency (214 Mhz) r.f. system which holds the beam 
bunched during the colliding process. The schemes varied in their 
method of compressing the RHIC beam into the 214 MHz buckets. 
Beam widths as a function of beam induced voltage are given. 1 
fig., 2 tabs. 


54597 (BNL—41662) Report of the stochastic cooling 
subgroup of the RHIC workshop. Boussard, D.; Claus, J.; Di- 
Massa, G.; Marriner, J.; Milutinovic, J.; Shafer, R. (Brook- 
haven National Lab., Upton, NY (USA)). 1988. Contract 
AC02-76CH00016. 10p. (CONF-880335—14). NTIS, PC 
A02/MF AO1. Order Number DE88016755/JAW. 

From Workshop on the relativistic heavy ion collider per- 
formance; Upton, NY, USA (21 Mar 1988). 

We have considered the possibility of stochastic cooling of 
beams for the RHIC collider. Similar studies have been carried out 
previously for RHIC and other bunched beam proton machines. 
The major motivation for cooling at RHIC is to stabilize the 
growth from intrabeam scattering. We find that cooling rates of the 
order of 500 sec are theoretically possible for beams of gold ions 
with y = 100 if a cooling bandwidth of 10 GHz is used. However, 
the amount of microwave power which is required is large for mo- 
mentum cooling and probably not practical. Considerably less 
power is required for slower rates. We believe that cooling times of 
5000 sec for momentum cooling and 1000 sec for betatron cooling 
might be possible. 5 refs. 


54598 (BNL—41665) RHIC workshop: RF Interaction 
Group. Griffin, J.E.; Boussard, D.; Brennan, M.; Cot- 
tingham, G.; Raka, E.; Ratti, A.; Wei, J. (Brookhaven Na- 
tional Lab., Upton, NY (USA)). 1988. Contract AC02- 
76CH00016. 6p. (CONF-880335—25). NTIS, PC A02/MF 
A01. Order Number DE88016586/JAW. 

From Workshop on the relativistic heavy ion collider per- 
formance; Upton, NY, USA (21 Mar 1988). 

This paper discusses the beam bunching and the rf systems 
of the Brookhaven RHIC. 10 refs. 


54599 (BNL—41666) Summary of the workshop. Rug- 
giero, A.G. (Brookhaven National Lab., Upton, NY 
(USA)). 1988. Contract AC02-76CH00016. 17p. (CONF- 
880335—24). NTIS, PC A03/MF AOl. Order Number 
DE88016585/JAW. 

From Workshop on the relativistic heavy ion collider per- 
formance; Upton, NY, USA (21 Mar 1988). 

The Workshop on the “RHIC” Performance was held at the 
Collider Center, Brookhaven National Laboratory, from March 21 
to 26, 1988. The Workshop had three major goals: To check the 
validity and soundness of the methods described in the Conceptual 
Design Report (CDR, May 1986), in order to ensure the perform- 
ance proposed there. To initiate and study techniques that increase 
the luminosity in the second stage of RHIC by a factor of twenty 
beyond the CDR values, and to reduce the interactive region to a 
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rms length of less than 20 cm. To investigate possible limits on 
beam intensity and dimensions, and their impact on RHIC hard- 
ware. Conclusions and recommendations on these topics are dis- 
cussed in this paper. 5 tabs. 


54600 (BNL—41667) Space charge effect at transition 
energy and the transfer of rf system at top energy. Wei, J.; 
Lee, S.Y. (Brookhaven National Lab., Upton, NY (USA)). 
1988. Contract AC02-76CH00016. 29p. (CONF-880335— 
23). NTIS, PC A03/MF A01. Order Number DE88016584/ 
JAW. 


From Workshop on the relativistic heavy ion collider per- 
formance; Upton, NY, USA (21 Mar 1988). 

Using 100 kV R.F. system, the beam loss due to transition 
crossing can be reduced to 1% for the phase space area of 0.3ev 
{center—dot} sec/amu. However the space charge effect would in- 
crease the phase space area to lev {centerdot} sec/amu after the 
transition energy. By using y/sub t/ jump or y increase, the phase 
space area can be preserved to 0.3ev {center<dot} sec/amu. To 
obtain small bunch length at the collision energy, we study the 
bunch rotation scheme. We find that the R.F. harmonic number 
should be less than 6 x 342 to obtain good efficiency and larger 
than 4 x 342 to reach experimental requirement. 5 refs., 13 figs., 2 
tabs. 


54601 (CONF-870302—256) Emittance growth in rippled 
solenoidal magnetic fields. Adler, R.J. (Pulse Sciences, Inc., 
Agoura Hills, CA (USA)). 1987. Contract ACO03- 
85ER80238. 2p. NTIS, PC A02/MF A011. Order Number 
DE88016845/JAW. 

From Particle accelerator conference; Washington, DC, 
USA (16 Mar 1987). 

Emittance growth results due to accelerating gaps, and mag- 
netic field gaps in induction accelerators. The analytic technique 
previously used to study electric field induced emittance growth 
for immersed source beams is extended to include solenoid fringing 
field effects in the present work. These results have application to 
industrial induction accelerators and to high brightness Free Elec- 
tron Laser drivers. 1 ref., 2 figs. 


54602 (FNAL/C—88/94-E) An experimental ‘study of the 
SSC [Superconducting Super Collider] magnet aperture crite- 
rion. Merminga, N.; Edwards, D.; Finley, D.; Gerig, R.; 
Gelfand, N.; Harrison, M.; Johnson, R.; Syphers, M.; 
Meller, R.; Siemann, R.; Talman, R.; Morton, P.; Chao, A.; 
Johnson, D.; Peggs, S.; Peterson, J.; Saltmarsh, C.; Scha- 
chinger, L. (Fermi National Accelerator Lab., Batavia, IL 
(USA)). 7 Jun 1988. Contract AC02-76CHO03000. 4p. 
(CONF-880695—60). NTIS, PC A02. Order Number 
DE88016244/JAW. 

From 1. European particle accelerator conference; Rome, 
Italy (7 Jun 1988). 

A beam dynamics experiment, performed in the Fermilab 
Tevatron, that was mainly motivated by planning for the Supercon- 
ducting Super Collider (SSC) is described. Nonlinearities are intro- 
duced in the Tevatron by special sextupoles in order to stimulate 
the SSC environment. “Smear” is one of the parameters used to 
characterize the deviation from linear behavior. Smear is extracted 
from experimental data and compared with calculation over a wide 
range of conditions. The agreement is excellent. The closed orbit at 
injection trajectory reveal no deterioration even at the highest sex- 
tupole excitations. Measurements of the dynamic aperture are in 
general agreement with prediction. Particles captured on nonlinear 
resonance islands are directly observed and measurements are per- 
formed for the first time. The stability of the islands under tune 
modulation is investigated. 4 refs., 8 figs. 


54603 (FNAL/C—88/102) Improving the Fermilab boost- 
er emittance. Chao, Y.; Crisp, J.; Holmes, S.; Lackey, J.; 
Merz, W. (Fermi National Accelerator Lab., Batavia, IL 
(USA)). 9 Jun 1988. Contract AC02-76CHO03000. 4p. 
(CONF-880695—61). NTIS, PC A02. Order Number 
DE88017125/JAW. 

From 1. European particle accelerator conference; Rome, 
Italy (7 Jun 1988). 
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Demand of high luminosity in the Tevatron collider in Fer- 
milab makes the small beam emittance coming out of the 8 GeV 
Booster a highly desirable feature. This is because Booster bunches 
with small emittance, when eventually coalesced into Main Ring 
bunches, will ensure a high luminosity in the collider. Efforts have 
been made to identify factors limiting the phase space density in 
both transverse and longitudinal dimensions. The experimental 
result points to space charge induced tune spread at low energy as 
the main factor limiting the transverse phase space density, and the 
space charge induced phase space dilution at transition and longitu- 
dinal coupled bunch instability as the factors limiting the longitudi- 
nal phase space density. To counteract these factors, a set of har- 
monic correction sextupoles and skew sextupoles were implemented 
to reduce the third order resonances in the transverse case. In the 
longitudinal case a y/sub t/-jump system was implemented to ease 
the bunch tumbling after transition, and various schemes to damp 
the longitudinal coupled bunch instability are either implemented or 
being reviewed. Future plans and efforts will be mentioned briefly 
at the end of this article. 3 refs., 8 figs., 1 tab. 


54604 (FNAL-TM—1542) Studies of time dependence of 
fields in TEVATRON su dipole magnets. Hanft, 
R.W.; Brown, B.C.; Herrup, D.A.; Lamm, M.J.; McInturff, 
A.D.; Syphers, M.J. (Fermi National Accelerator Lab., Ba- 
tavia, IL (USA)). 22 Aug 1988. Contract AC02-76CH03000. 
6p. (CONF-880812—5). NTIS, PC A02/MF A0Ol. Order 
Number DE89000411/JAW. 

From Applied superconductivity conference; San Francisco, 
CA, USA (21 Aug 1988). 

The time variation in the magnetic field of a model Tevatron 
dipole magnet at constant excitation current has been studied. Vari- 
ations in symmetry allowed harmonic components over long time 
ranges show a log t behavior indicative of "flux creep.” Both short 
time range and long time range behavior depend in a detailed way 
on the excitation history. Similar effects are seen in the remnant 
fields present in full-scale Tevatron dipoles following current ramp- 
ing. Both magnitudes and time dependences are observed to depend 
on details for the ramps, such as ramp rate, flattop duration, and 
number of ramps. In a few magnets, variations are also seen in sym- 
metry unallowed harmonics. 9 refs., 10 figs. 


54605, (INIS-SU—7, pp 27-29) General structure of cubic 
nonlinearity and nonlin ear potential in the theory of paramet- 
ric instabilities of a beam plasma. Kuzelev, M.V.; Rukhadze, 
A.A.; Bobylev, Yu.V.; Panin, V.A. (AN SSSR, Moscow. 
Inst. Obshchej Fiziki). 1987. (In Russian). NTIS (US Sales 
Daly) PC A04/MF AOl. Order Number DE88780173/ 


Kratkie Soobshcheniya po Fizike.; no. 6. 

In Experimental and theoretical physics. Collection. 

Nonlinear stabilization of three-wave parametric instabilities 
developed in plasma of dense electron beams is studied in approxi- 
mation of cubic nonlinearities. A number of new cubic nonlinear- 
ities in the beam-plasma system under consideration is revealed. 
The analytical solutions are obtained for explosive and decaying 
with the frequency icrease processes. 4 refs. 


54606 (INIS-SU—7, pp 55-57) Numerical simulation of 
quasistationary relativistic electron beam propagation in a 
rarefied plasma. Nauryzbaev, A.E. (AN SSSR, Moscow. 


Inst. Obshchej Fiziki). 1987. (In Russian). NTIS (US Sales 
Daly)» PC A04/MF A0Ol. Order Number DE88780173/ 

Kratkie Soobshcheniya po Fizike.; no. 6. 

In Experimental and theoretical physics. Collection. 

On the basis of a simple numerical model propagation in a 
nondissipative medium of a quasistationary charge-neutralized rela- 
tivistic electron beam (REB) is considered. The obtained results are 
compared with the solution of the envelope equation and results of 
other authors. It is shown that the initial two-temperature distribu- 
tion does not affect REB relaxation into an equilibrium state. 5 
refs.; 1 fig. 


54607 (INIS-SU—33/A, pp 65-68) On the numerical so- 
lution of the Vlasov equation for trajectories. ‘og ALL. 
1987. (In Russian). NTIS (US Sales Only), PC A05/MF 
A01. Order Number DE88780175/JAW. 
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ee y Atomnoj Nauki i Tekhniki.; no. 1. 
In Methods and programs for numerical solution of mathe- 
matical ee problems. Scientific and technical collection. 

A method for numerical solution of Vlasov kinetic collision- 
less equation by random trajectories of particle motion is suggested. 
The possibility of improving the solution convergence with growth 
of the number of calculated trajectories of beam particle motion is 
shown for the problems of charged particle beam dynamics simula- 
tion of charged particle beam dynamics simulation. 


(INIS-SU—59/A, pp 39-40) Calculation of mag- 

netic fields in a su g cyclotron. Burbeza, K.D.; 
Lavrov, N.A.; Leonov, V.V.; Khodakov, E.M. 1987. (In 
Russian). NTIS (US Sales Only), PC AOS/MF A0O1. Order 
Number DE89780006/JAW. 

Voprosy atomnoj nauki i tekhniki.; no.4(40). 

In General and nuclear physics. Scientific-technical collec- 
tion. 


54609 (JINR—9-87-438) On calculation of the nonlinear 
sum resonance bandwidth of betatron oscillations. Mikhajlov, 
V.A.; Tsenov, S.I. (Joint Inst. for Nuclear Research, Dubna 
(USSR). Lab. of High Energy). 1987. 13p. (In Russian). 
NTIS (US Sales Only), PC A03/MF AO1. Order Number 
DE88704294/JAW. 

An attempt has been made to calculate the bandwidths of 
isolated sum resonances of the third and fourth order. From 
Hamiton’s equations and invariants of motion expressions for the ef- 
fective potential are derived which are examined by the methods of 
elementary cathastrophe theory. The final result is expressed by the 
formulae giving the opportunity to evaluate the bandwidth of all 
sum resonances of the third and fourth order. Solutions of 
Hamiltonian’s equations are obtained in the form of elliptic func- 
tions for the resonances mentioned, an estimate for the development 
time for the resonance is given and a scheme for calculation of the 
resonances of higher order is proposed. 14 refs. 


54610 (RCNP-P—95, pp 22-26) Diagnostics of electron 
cooling process by laser. Tanabe, T. (Tokyo Univ., Tanashi 
(Japan). Inst. for Nuclear Study). 1988. (In Japanese). NTIS 
(US Sales Only), PC AO9/MF AOl. Order Number 
DE89780003/JAW. (CONF-8712117—). 

From Workshop on lasers in nuclear physics; Ibaraki, Japan 
(8 Dec 1987). 

Applications of Laser to diagnostics of the electron cooling 
process are reviewed. 


54611 (SLAC-CN—365) Pulse to pulse beam trajectory 
determination at the IP. Koska, W.; Wagner, S. (Stanford 
Linear Accelerator Center, Menlo Park, CA (USA)). 2 Aug 
1988. Contract AC03-76SF00515;AC02-76ERO1112;AC02- 
86ER40253. 13p. NTIS, PC A03/MF A0O1. Order Number 
DE88015964/JAW. 

It has long been known that a precise measurement of the 
SLC beam trajectory through the IP region is vital both from a 
machine and a detector point of view. One of the primary tech- 
niques used to maximize luminosity is the measurement of the de- 
flection angle of one beam produced by the electromagnetic inter- 
action with the other beam. In order to implement this procedure a 
pair of precision Beam Position Monitors (BPMs) were installed 
within the Final Triplet of quadrapoles on each side of the IP. 
Before the IP BPMs could be used to measure beam-beam deflec- 
tion, a series of measurements were made of the coefficients which 
relate the setting of an orbit correction magnet to the position of 
the beam at a particular BPM (Ris). The purpose was to expose 
any problems such as misconnected cables, etc., by comparing the 
measured Ries with theoretical predictions from the model of the 
Final Focus region. A technique developed that uses position meas- 
urements in the long BPMs to determine a three parameter fit to 
the beam trajectory at the IP. The three parameters in the fit are 
the beam position, the incoming angle and the deflection angle. The 
result was very successful and allows the observation of beam-beam 
deflection even under marginal conditions. The purpose of this 
memo is to clear up the technical points and to demonstrate that 
the simplicity of the fit should allow the implementation of this 
procedure at the micro level, where it could provide trajectory in- 
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formation in real time which would go a long way toward making 
it useful as a fast feedback tool and in addition allow easy real time 
access to beam position data by the Mark II. 


54612 (SLAC-PUB—4542) Damped acceleration cavities. 
Palmer, R.B. (Stanford Linear Accelerator Center, Menlo 
Park, CA (USA); Brookhaven National Lab., Upton, NY 
(USA)). Jul 1988. Contract AC03-76SF00515. 12p. (CONF- 
8806243—1). NTIS, PC A03. Order Number DE88017138/ 
JAW. 

From DPF summer study: Snowmass ‘88 on high energy 
physics in the 1990s; Snowmass, CO, USA (27 Jun 1988). 

Structures with slots to strongly damp higher order longitu- 
dinal and transverse modes should allow the use, in linear colliders, 
of multiple bunches, and thus attain luminosities of over 10°*cm/ 
sup {minus}2/sec/sup {minus}1/. Preliminary measurements on 
model structures suggest that such damping can be achieved. 10 
refs., 9 figs. 


54613 (SLAC-PUB—4689) Polarization at SLC. Swartz, 
MLL. (Stanford Linear Accelerator Center, Menlo Park, CA 
(USA)). Jul 1988. Contract AC03-76SF00515. 44p. (CONF- 
8711197—3). NTIS, PC A03. Order Number DE88015923/ 
JAW. 

From Workshop on polarization in LEP; Geneva, Switzer- 
land (9 Nov 1987). 

The SLAC Linear Collider has been designed to readily ac- 
commodate polarized electron beams. Considerable effort has been 
made to implement a polarized source, a spin rotation system, and a 
system to monitor the beam polarization. Nearly all major compo- 
nents have been fabricated. At the current time, several source and 
polarimeter components have been installed. The installation and 
commissioning of the entire system will take place during available 
machine shutdown periods as the commissioning of SLC pro- 
gresses. It is expected that a beam polarization of 45% will be 
achieved with no loss in luminosity. 13 refs., 15 figs. 
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REFER ALSO TO CITATION(S) 54362, 54431, 54433, 54508, 54513, 54572, 
54598, 54675, 55740, 55938 


54614 (ANL-PHY—88-1-Vol.1, pp 13-28) Superconduct- 
ing rf activities at Cornell University. Padamsee, H.; Hakimi, 
M.; Kirchgessner, J.; Kneisel, P.; Moffat, D.; Mueller, G is 
Palmer, F.; Phillips, L; Reece, Cc; Rubin, D:: Sundelin, R. 
(Cornell Univ., Ithaca, NY (USA)). Jan 1988. NTIS, PC A 
aos ye Number DE88009250/JAW. (CONF-870955— 
Vol.1). 

From 3. workshop on RF superconductivity; Argonne, IL, 
USA (14 Sep 1987). 

Development of rf superconductivity for high energy accel- 
erators has been a robust activity at the Cornell Laboratory of Nu- 
clear Studies (LNS) for many years. In order to realize the poten- 
tial of rf superconductivity, a two-pronged approach has been fol- 
lowed. On the one hand accelerator applications were selected 
where the existing state-of-the art of superconducting rf is competi- 
tive with alternate technologies, then LNS engaged in a program to 
design, construct and test suitable superconducting cavities, culmi- 
nating in a full system test in an operating accelerator. On the 
second front the discovery and invention of ideas, techniques and 
materials required to make superconducting rf devices approach the 
ideal in performance has been aggressively pursued. Starting with 
the development of superconducting cavities for high energy elec- 
tron synchrotrons, the technology was extended to high energy 
e*e” storage rings. The LES cavity design has now been adopted 
for use in the Continuous Electron Beam Accelerator Facility 
(CEBAF). When completed, this project will be one of the largest 
applications of SRF technology, using 440 LE5 modules[4]. In the 
last two years, the cavity design and the technology have been 
transferred to industry and CEBAF. Cornell has tested the early in- 
dustrial prototypes and cavity pairs. LNS has developed, in col- 
laboration with CEBAF, designs and procedures for cavity pair 
and cryomodule assembly and testing. Advanced research for 
future electron accelerators is badly needed if particle physicists 
hope to expand the energy frontier. Superconducting cavity tech- 
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nology continues to offer attractive opportunities for further ad- 
vances in achievable voltage at reasonable cost for future accelera- 
tors. For Nb, the full potential implies an order of magnitude in- 
crease over current capabilities. 20 references, 11 figures. 


54615 (ANL-PHY—88-1-Vol.1, pp 163-268) Supercon- 
ducting RF activities for electrons at Saclay. Aune, B. (CEN- 
Saclay, Gif-sur-Yvette (France)). Jan 1988. NTIS, PC A 16. 
Order Number DE88009250/JAW. (CONF-870955—Vol.1). 

From 3. workshop on RF superconductivity; Argonne, IL, 
USA (14 Sep 1987). 

A group named GECS (Groupe d'Etudes des Cavites Supra- 
conductrices) has been created in Saclay in July 86 to study SC 
cavities for electron accelerator application. Approximately 20 
people from Saclay and Orsay are now working in this group 
which uses the technical support from the laboratory of the Saclay 
Electron Linac (ALS). The main goals of this group is to design 
and test a cavity with its couplers suitable for electron acceleration 
in a machine of the CEBAF type, to build a test laboratory and to 
test SC cavities made by French industry. The present status of this 
work is discussed. 


54616 (ANL-PHY—88-1-Vol.1, pp 251-271) Rf field 
emission in superconducting cavities. Padamsee, H.; Hartung, 
W.; Noer, R.; Reece, C.; Shu, Q.S. (Cornell Univ., Ithaca, 
NY (USA)). Jan 1988. NTIS, PC A 16. Order Number 
DE88009250/JAW. (CONF-870955— Vol. 1). 

From 3. workshop on RF superconductivity; Argonne, IL, 
USA (14 Sep 1987). 

Field emission is the most serious problem faced today to 
achieve higher gradients in superconducting accelerator cavities. 
Both multipacting and thermal breakdown, which used to be domi- 
nant problems of the past are well understood and under control in 
accelerating cavities designed for velocity of light particles. Experi- 
ence at CERN, Cornell, DESY, KEK and Wuppertal show that 
FE is now the usual mechanism limiting achievable accelerating 
fields for single and multi-cell structures. Peak surface electric 
fields between 12 and 30 Mv/m and peak surface magnetic fields 
between 200 and 600 Oersted are achieved in full scale structures 
corresponding to accelerating gradients between 5 and 12 MeV/m. 
In single cell cavities peak surface electric fields up to 60 Mv/m 
and magnetic fields up to 1050 Oe have been achieved. When com- 
pared with the 200 Mv/m dc surface fields achieved with cm? size, 
clean, heat-treated Nb surfaces, and with the 2400 Oe theoretical rf 
critical magnetic field capability of Nb it is clear that there remains 
much room for improvement with Nb cavities. Results with 3000 
Mhz heat treated cavities have shown that overall FE loading is 
less after heat treatment and high fields can be reached more fre- 
quently. To improve the understanding of FE behavior in rf fields 
from cold surfaces, \a high speed, superfluid He, thermometer based 
diagnostic system has been completed. Studies indicate that con- 
densed gases play an important role in FE, so that it would be a 
worthwhile attempt to look for comparable phenomena in dc FE 
studies. It has also been established that a Nb surface which can 
withstand a field of 30 Mv/m does not degrade on exposure to 
dust-free air, so that this avenue is not a rich source of emitters. 11 
references, 13 figures, 1 table. 


54617 (ANL-PHY—88-1-Vol.1, pp 331-358) Supercon- 
ducting niobium in high rf magnetic fields. Mueller, G. 
(Fachbereich Physik der Bergischen Universitaet, Wupper- 
tal (West Germany)). Jan 1988. NTIS, PC A 16. Order 
Number DE88009250/JAW. (CONF-870955— Vol. 1). 

From 3. workshop on RF superconductivity; Argonne, IL, 
USA (14 Sep 1987). 

The benefit of superconducting cavities for accelerator appli- 
cations depends on the field and Q/sub 0/ levels which can be 
achieved reliably in mass producible multicell accelerating struc- 
tures. The presently observed field and Q/sub 0/ limitations are 
caused by anomalous loss mechanisms which are not correlated 
with the intrinsic properties of the pure superconductor but rather 
due to defects or contaminants on the superconducting surface. The 
ultimate performance levels of clean superconducting cavities built 
from pure Nb will be given by the rf critical field and the surface 
resistance of the superconductor. In the first part of this paper a 
short survey is given of the maximum surface magnetic fields 
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achieved in single-cell cavities. The results of model calculations 
for the thermal breakdown induced by very small defects and for 
the transition to the defect free case is discussed in part 2. In the 
last chapter, a discussion is given for the rf critical field of Nb on 
the basis of the Ginzburg-Landau Theory. It is shown that not only 
purity but also the homogeneity of the material should become im- 
portant for the performance of superconducting Nb cavities at field 
levels beyond 100mT. Measurement results of the upper critical 
field for different grades of commercially available Nb sheet materi- 
als are given. 58 references, 20 figures, 1 table 


— (ANL-PHY—88-1-Vol.1, pp ree aa 

and handling of surfaces for supe radio frequency 
cavities. Bloess, D. (CERN, Geneva (Switzerland)). Jan 
1988. NTIS, PC A 16, Order Number DE88009250/JAW. 
(CONF-870955—Vol.1). 

From 3. workshop on RF superconductivity; Argonne, IL, 
USA (14 Sep 1987). 

Fortunately, surface treatment for s.c. cavities knows only 
one simple rule. If one observes this rule strictly one will be suc- 
cessful, if not, one will fail! The rule is CLEANLINESS. This 
means: clean material (high purity niobium without inclusions), 
clean (analytical grade) polishing chemicals and solvents, ultraclean 
(semiconductor grade) rinsing water, ultraclean (class 100) assembly 
environment. In general, if one applies the same working practice 
as the semiconductor industry, one will produce surfaces that are 
less clean than silicon wafers, due to the shape of the cavity (an 
inner surface is much more difficult to clean than a flat wafer); due 
to its size and duc to the material (niobium is hydrophilic which 
makes the water with all the dirt in it stick to the surface). 9 refer- 
ences. 


54619 (ANL-PHY—88-1-Vol.2, pp 379-387) Fabrication, 
tests, and RF control of the 50 superconducting resonators of 
the Saclay heavy ion linac. Cauvin, B.; Coret, M.; Fouan, 
J.P.; Girard, J.; Girma, J.L.; Leconte, P.; Lussignol, Y.; 
Moreau, R.; Passerieux, J.P.; Ramstein, G.; Wartski, L. 
(CEN Saclay, Gif sur Yvette (France)). Jan 1988. NTIS, PC 
A15/MF A0O1. Order Number DE88009249/JAW. (CONF- 
870955—Vol.2). 

From 3. workshop on RF superconductivity; Argonne, IL, 
USA (14 Sep 1987). 

Two types of niobium superconducting resonators are cur- 
rently in use in the linac Outer cylinder and RF ports are identical 
for both designs but internal structures are different full wave helix 
(A) with three gaps behavior or half-wave (A/2) with two gaps be- 
havior. The A structure is based on a Karlsruhe design. All cavities 
(34 A and 16 A/2) are now fabricated, tested for field, and mounted 
in the eight machine cryostats. Resonator characteristics are listed. 
Frequencies are multiples of the low energy bunching frequency 
(13.5 MHz). The high magnetic fields arise at the welds joining 
helix to can (A/2) or half-helices together (A). 


54620 (ANL-PHY—88-1-Vol.2, pp 419-423) Lead/tin 
resonator development at the Stony Brook heavy-ion linac. 


Sikora, J.; Ben-Zvi, I.; Brennan, J.M.; Cole, M.; Noe, J.W. 
(State Univ. of New York, Stony Brook (USA)). Jan 1988. 
NTIS, PC A15/MF A0Ol. Order Number DE88009249/ 
JAW. (CONF-870955— Vol.2). 

From 3. workshop on RF superconductivity; Argonne, IL, 
USA (14 1987). 

The Stony Brook Nuclear Structure Laboratory (NSL) has 
operated a superconducting heavy-ion booster linac since April 
1983. The 40 copper split-loop resonators were developed and fab- 
ricated at Cal-Tech and plated with lead at Stony Brook. These 
original lead surfaces have given stable performance for the last 4 
years, at an average accelerating gradient of about 2.5 MV/m in 
the high-B section. The low-8 resonators however have never run 
reliably on-line much better than 2.0 MV/m, due to excessive vi- 
bration of their rather soft loop arms in the working accelerator en- 
vironment. For the last 2-3 years the efforts of the Stony Brook ac- 
celerator development group have been focused on (1) a retrofit of 
the low-beta section of the linac with new QWRs and (2) the fur- 
ther development of plated superconducting surfaces. In particular 
a Sn/Pb alloy has been shown to give resonator performance at 
least comparable to that obtained with pure Pb but with a greatly 
simplified plating technique, as discussed below. Recently a possible 
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heavy-ion injector based on superconducting RF quadrupole (RFQ) 
structures has also been studied. 13 references, 3 figures, 1 table. 


54621 (ANL-PHY—88-1-Vol.2, pp 425-428) ANU - 
Status report. Weisser, D.C.; Malev, M.D. (Australian Na- 
tional Univ., Canberra). Jan 1988. NTIS, A15/MF AO1. 
Order Number DE88009249/JAW. (CONF-870955—Vol.2). 

From 3. workshop on RF superconductivity; Argonne, IL, 
USA (14 Sep 1987). 

The RF Superconductivity activities at Canberra have been 
inspired by the Second Workshop on RF Superconductivity. The 
main areas of effort have been in: (1) vacuum chemistry kindled by 
Tuong’s report on ozone treatment of surface contaminants, (2) 
electron emission enhanced by surface contaminant interfaces by 
Lathan, and (3) magnetron sputtering of niobium onto copper by 
Benvenuti. Before reporting the details of these projects, a progress 
report on the booster project is obligatory. 4 references, 1 figure. 


54622 (ANL-PHY—88-1-Vol.2, pp 429-434) Status of 
work on sui quarter wave resonators at JAERI. 
Takeuchi, S. (Japan Atomic Energy Research Institute, 
Ibaraki). Jan 1988. NTIS, PC A15/MF A0O1. Order Number 
DE88009249/JAW. (CONF-870955—Vol.2). 

From 3. workshop on RF superconductivity; Argonne, IL, 
USA (14 Sep 1987). 

A superconducting heavy ion linac is being proposed for the 
JAERI-tandem booster. For the accelerating structure of the 
tandem booster which ought to accelerate heavy ions of wide range 
of mass numbers, quarter wave resonator (QWR)s are suitable be- 
cause of their wide ion-velocity acceptance. Ions of hydrogen to 
bismuth from the JAERI tandem can be accelerated by 8 = 
QWRs. The excellent result of a niobium QWR at Argonne Nation- 
al Laboratory was a motive for the development of niobium 
QWRs. Further considerations on the design were required, be- 
cause the Argonne’s QWR did not have beam ports nor frequency 
tuners. As a result of considerations on these points, it has been de- 
cided to have an oval cylinder for the outer conductor. The proto- 
type resonator has been built and tested. The fabrication techniques 
of explosive bonding, electron beam welding and heat treatment 
were found to be available in domestic companies in 1984. After 
obtaining niobium and niobium-clad-copper materials in 1985, the 
prototype resonator was built in 1985-86. Electro-polishing was 
done in their laboratory. Tests at 4.2 K have been repeated several 
times in combination of treatments of the niobium surface. The 
work is proceeding to the construction of a buncher and a proto- 
type linac unit which are composed of superconducting QWRs. 4 
references, 4 figures, 2 tables. 


54623 (ANL-PHY—88-1-Vol.2, pp 445-467) Supercon- 
ducting cavities produced by magnetron sputtering of niobium 
on copper. Benvenuti, C.; Bloess, D.; Chiaveri, E.; Hilleret, 
N.; Minestrini, M.; Weingarten, W. (CERN, Geneva (Swit- 
zerland)). Jan 1988. NTIS, PC A15/MF AOl. Order 
Number DE88009249/JAW. (CONF-870955—Vol.2). 

From 3. workshop on RF superconductivity; Argonne, IL, 
USA (14 Sep 1987). 

The deposition of thin niobium films on copper is an attrac- 
tive solution to improve the thermal stability of superconducting rf 
cavities. First results obtained with a bias diode system have con- 
firmed the interest of this approach. As an alternative to the diode 
configuration, a cylindrical magnetron system has been developed 
at CERN which combines the advantages of a simpler design and 
of a shorter coating duration. The coating systems and procedure 
are described together with the physical properties of the niobium 
films and the results obtained on rf cavities. Q/sub 0/ values in 
excess of 2 x 10° at 5 MV/m have been reproducibly achieved on 
single cell 500 MHz cavities and a Q/sub 0/ value of 6.2 x 10° was 
reached at 5 MV/m on a 4 cell 352 MHz cavity. Together with 
these excellent results, Nb coated copper cavities also present some 
inconveniences such as the sporadic appearance of blisters in the 
Nb film and a faster decrease of Q/sub 0/ with increasing field. 
The results so far achieved are presented and discussed. 17 refer- 
ences, 13 figures, 3 tables. 
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54624 (ANL-PHY—88-1-Vol.2, pp 469-489) RF proper- 
ties of superconducting Pb electroplated onto Cu. Delayen, 
J.R. Jan 1988. NTIS, PC A15/MF A0Ol. Order Number 
DE88009249/JAW. (CONF-870955—Vol.2). 

From 3. workshop on RF superconductivity; Argonne, IL, 
USA (14 Sep 1987). 

The properties of Pb as a superconducting material for high 
power rf applications are reviewed. The most common method of 
producing Pb superconducting resonators, which is by electrodepo- 
sition of a thin layer on a Cu substrate, is described, and some sug- 
gestions for further development are presented. 56 references, 11 
figures, 1 table. 


54625 (ANL-PHY—88-1-Vol.2, pp 491-501) 500 MHz 
single cell cavity with NbsSn surface. Arnolds-Mayer, G.; 
Chiaveri, E. (Univ. of Wuppertal (West Germany)). Jan 
1988. NTIS, PC A15/MF A0Ol. Order Number 
DE88009249/JAW. (CONF-870955—Vol.2). 

From 3. workshop on RF superconductivity; Argonne, IL, 
USA (14 Sep 1987). 

A first experiment was performed to cover a 500 MHz niobi- 
um cavity with NbsSn and to study its performances. The NbsSn 
layer was grown by diffusion from the tin vapor. The critical tem- 
perature of the layer was measured to be (17.2 +/- .3)K. At 4.2 K 
the low field Q value reached 2.4 x 10?°. The maximum accelerat- 
ing field, measured at 5.5 K was 4.9 MV/m, limited by a quench. 
16 references, 13 figures. 


54626 (ANL-PHY—88-1-Vol.2, pp 503-531) Work on 
NbsSn cavities at Wuppertal. Peiniger, M.; Hein, M.; Klein, 
N.; Mueller, G.; Piel, H.; Thuenus, P. (Fachbereich Physik 
der Bergischen Universitaet, Wuppertal (West Germany)). 
Jan 1988. NTIS, PC A15/MF AOl. Order Number 
DE88009249/JAW. (CONF-870955—Vol.2). 

From 3. workshop on RF superconductivity; Argonne, IL, 
USA (14 Sep 1987). 

Because of its high critical temperature of 18.2 K and its 
corresponding high thermodynamical critical field of 535 mT the 
A15 compound Nb;Sn is a promising material for superconducting 
accelerator cavities. NbsSn cavities should allow higher accelerat- 
ing fields than niobium resonators and the Joule losses should be 
reduced by more than two decades compared to the ones in niobi- 
um at a given temperature. NbsSn accelerating structures in the fre- 
quency range below 6 GHz should therefore be applicable with 
high efficiency already at 4.2 K. The brittleness of NbsSn which 
complicates its application to superconducting magnets is of no dis- 
advantage on the surface of mechanically stable microwave resona- 
tors. In Wuppertal investigations of NbsSn cavities started at 8 
GHz around 1974. In 1979 the first experimental acceleration of 80 
KeV electrons was performed in a three cell NbsSn coated 8 GHz 
structure. In the last years, initiated by work on superconducting 
accelerator projects in Darmstadt and DESY, further investigations 
on NbsSn cavities at 3 GHz and 1 GHz were carried out. The 
work on NbsSn was also extended to 22 GHz in order to study fre- 
quency dependent mechanisms and to apply K-band pill box cav- 
ities to a single atom maser. This report summarizes the results of 
experiments with NbsSn cavities performed at Wuppertal during 


the time after the last workshop in CERN. 31 references, 24 fig- 
ures. 


54627 (ANL-PHY—88-1-Vol.2, pp 533-543) Forming 
and welding of niobium for superconducting cavities. Kirch- 
gessner, J.L. (Cornell Univ., Ithaca, NY (USA)). Jan 1988. 
NTIS, PC A15/MF AOl. Order Number DE88009249/ 
JAW. (CONF-870955—Vol.2). 

From 3. workshop on RF superconductivity; Argonne, IL, 
USA (14 Sep 1987). 

Over the past two decades a variety of superconducting 
radio frequency structures have been designed, fabricated and 
tested, mostly in the pursuit of better and less costly particle accel- 
erators. Over this period of time there has been an evolution in the 
fabrication processes as well as improvements in the test results. As 
in all technical endeavors, in the beginning fabrication was very dif-, 
ficult, but over the years developments in fabrication techniques 
have led to cheaper and improved structures in spite of the in- 
creases in the structures complexity. This paper, which describes 
fabrication techniques, includes the description of work performed 
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at many other laboratories as well as at Cornell. The author wishes 
to apologize to other laboratories for omissions, of which there are 
surely many. As far as disagreement on technical conclusions this 
paper describes those methods which have been found to be most 
satisfactory at Cornell as determined by their facilities and certainly 
does not claim that these findings would be the same in all other 
laboratories. 16 references, 17 figures. 


54628 (ANL-PHY—88-1-Vol.2, pp 545-563) Progress in 
diagnostic techniques for sc cavities. Reece, C.E. (Continu- 
ous Electric Beam Accelerator Facility, Newport News, 
VA (USA)). Jan 1988. NTIS, PC A15/MF A0Ol. Order 
Number DE88009249/JAW. (CONF-870955—Vol.2). Con- 
tract AC05-84ER40150. 

From 3. workshop on RF superconductivity; Argonne, IL, 
USA (14 Sep 1987). 

While routinely achieved performance characteristics of su- 
perconducting cavities have now reached a level which makes 
them useful in large scale applications, achieving this level has 
come only through the knowledge gained by systematic studies of 
performance limiting phenomena. Despite the very real progress 
that has been made, the routine performance of superconducting 
cavities still falls far short of both the theoretical expectations and 
the performance of a few exception examples. It is the task of sys- 
tematically applied diagnostic techniques to reveal additional infor- 
mation concerning the response of superconducting surfaces to ap- 
plied RF fields. Here recent developments in diagnostic techniques 
are discussed. 18 references, 12 figures. 


54629 (ANL-PHY—88-1-Vol.2, pp 565-587) Coupler de- 
velopments at CERN. Cavallari, G.; Chiaveri, E.; Haebel, 
E.; Legendre, P.; Weingarten, W. (CERN, Geneva (Swit- 
zerland)). Jan 1988. NTIS, PC A15/MF AOl. Order 
Number DE88009249/JAW. (CONF-870955—Vol.2). 

From 3. workshop on RF superconductivity; Argonne, IL, 
USA (14 Sep 1987). 

This paper discusses the coupler developments that have 
taken place at CERN since the last RF superconductivity work- 
shop. At that time beam tube coupling was just starting to be exam- 
ined. It was found that in restricting the number of cells to four 
with the correct amount of intercell coupling, and -endcells com- 
pensated simultaneously for several modes, trapped modes can be 
avoided at least up to three and a half times the fundamental mode 
frequency. This result is regarded as a sufficiently safe basis to 
switch over to beam tube coupling with two higher order mode 
(hom) couplers, one on each side and with 65 degrees in between 
them, and in addition one beam tube power coupler. The character- 
istics of the cavity and the machine determine the basic coupler 
specifications. Four designs are discussed for hom couplers. 22 ref- 
erence, 15 figures, 2 tables 


54630 (ANL-PHY—88-1-Vol.2, pp 589-595) Develop- 
ment of higher order mode couplers at Cornell. Amato, J.C. 
(Cornell Univ., Ithaca, NY (USA)). Jan 1988. NTIS, PC 
A15/MF AO1. Order Number DE88009249/JAW. (CONF- 
870955—Vol.2). 

From 3. workshop on RF superconductivity; Argonne, IL, 
USA (14 Sep 1987). 

Higher order mode (HOM) couplers are integral parts of a 
superconducting accelerator cavity. The damping which the cou- 
plers must provide is dictated by the frequency and shunt imped- 
ance of the cavity modes as well as by the stability requirements of 
the accelerator incorporating the cavities. Cornell’s 5-cell 1500 
MHz elliptical cavity was designed for use in a 50 x 50 GeV elec- 
tron-positron storage ring with a total beam current of 3.5 mA 
(CESR-II). HOM couplers for the Cornell cavity were designed 
and evaluated with this machine in mind. The development of these 
couplers is described in this paper. 8 references, 8 figures. 


54631 (ANL-PHY—88-1-Vol.2, pp 597-604) HOM cou- 
plers at DESY. Sekutowicz, J. (DESY, Hamburg (West 
Germany)). Jan 1988. NTIS, PC Ai5/MF AOl. Order 
Number DE88009249/JAW. (CONF-870955—Vol.2). 


From 3. workshop on RF superconductivity; Argonne, IL, 
USA (14 Sep 1987). 
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URMEL computation and beadpull measurements showed 
that a 4-cell, 500 MHz HERA cavity has five parasitic mode fami- 
lies with high R/Q which must be damped by HOM couplers. To 
reduce induced power in cavity, Q/sub ext/ of these resonances 
should be low due to the fact that maximum design current of the 
HERA electron ring is Ib = 58 mA. During the last two years 
couplers based on two inductive stubs were developed and tested in 
SC version. The two stubs construction of HOM couplers was 
chosen as a relatively simple cryogenic solution for the cooling of 
all inner components of the coupler. In November 1987 a test of 
the complete accelerating module consisting of two 4-cell cavities, 
two fundamental mode couplers and six HOM couplers will be car- 
ried out. Each 4-cell cavity is equipped with a set of three HOM 
couplers: one mainly for reducing Q of TMo1: family (coupler TM) 
and two for loading the most dangerous dipole modes and TMoi2 
family (couplers TE). 7 references, 6 figures, 1 table. 


54632 (ANL-PHY—88-1-Vol.2, pp 651-663) Investiga- 
tion of superconducting niobium 1170 MHz cavities. Anashin, 
V.V.; Bibko, S.I.; Fadeyev, E.I.; Karliner, M.M.; Kovalev, 
K.S.; Persov, B.Z.; Popov, A.T.; Sedlyarov, I.K.; Vesht- 
cherevich, V.G.; Volkov, V.N. (Institute of Nuclear Phys- 
ics, Novosibirsk (USSR)). Jan 1988. NTIS, PC A15/MF 
A01. Order Number DE88009249/JAW. (CONF-870955— 
Vol.2). 

From 3. workshop on RF superconductivity; Argonne, IL, 
USA (14 1987). 

The design, fabrication and experiments with superconduct- 
ing L-band single cell cavities are described. These cavities model a 
cell of an accelerating RF structure. The cavities have been fabri- 
cated from technical grade and higher purity grade sheet niobium 
using deep-drawing, electron beam welding and chemical polishing. 
They have spherical geometry and are excited in the TMo1o mode. 
A computerized set-up was used for cavity tests. Qo=1.5 x 10° and 
E acc = 4.3 MV/m were obtained in the cavity made of higher 
purity grade niobium. 6 references, 8 figures, 3 tables. 


54633 (ANL-PHY—88-1-Vol.2, pp 665-672) Set-up for 
Nb surface quality checking using H/sub C3/. Litvinov, 
A.A.; Sedlyarov, I.K.; Tribendis, A.G. (Institute of Nuclear 
Physics, Novosibirsk (USSR)). Jan 1988. NTIS, PC A15/ 
MF AOl. Order Number DE88009249/JAW. (CONF- 
870955—Vol.2). 

From 3. workshop on RF superconductivity; Argonne, IL, 
USA (14 Sep 1987). 

The set-up for measuring the 3-rd critical field (H/sub C3/) 
of superconducting niobium samples is described. The dependence 
of the inductance of a coil with the Nb sample as a core upon the 
external magnetic field is used for this purpose. From the H/sub 
C3/ value the RRRs parameter is calculated which is a measure of 
the quality of the Nb thin surface layer. Measurements are carried 
out for studying the influence of different manufacturing steps 
during cavity fabrication on the surface condition. 5 references, 4 
figures, 1 table. ; 


54634 (ANL-PHY—88-1-Vol.2, pp 673-680) Niobium ni- 
tride coated superconducting cavities. Pham Tu, M.; Mbaye, 
K.; Wartski, L.; Halbritter, J. (Universite Paris XI 
(France)). Jan 1988. NTIS, PC A15/MF AOl. Order 
Number DE88009249/JAW. (CONF-870955—Vol.2). 

From 3. workshop on RF superconductivity; Argonne, IL, 
USA (14 Sep 1987). 

Two techniques are usually employed to prepare the so- 
called 5-NbN phase having good superconducting properties: reac- 
tive sputtering in a nitrogen-argon atmosphere, and thermal diffu- 
sion of nitrogen into niobium followed by a rapid quench cooling. 
Sputtered NbN films have granular type microstructure, yielding 
high B/sub C2/ - and J/sub C/ - fluxoid properties (4), and are 
well-adapted for the protection of surfaces with simple forms. 
However for complicated geometries it is rather difficult to obtain 
homogeneous NbN films by this technique. Thermal diffusion tech- 
nique has been used for the first time about forty years ago (5), but 
has been rarely employed since then, due to the difficulty for ob- 
taining the 6 - NbN phase at temperature below 1300°C. For their 
application to RF cavities, the NbN obtained by thermal diffusion 
is intended not to be of the granular type structure, having thus 
lower RF residual losses R/sub res/ and higher RF breakdown 
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fields B/sub crit/. The results reported here are related to NbN ob- 
tained by the thermal diffusion technique on bulk niobium at tem- 
peratures well below 1300°C. 14 references, 3 figures. 


54635 (ANL-PHY—88-1-Vol.2, pp 681-695) High-speed 
automated NDT device for niobium plate using scanning laser 
acoustic microscopy. Oravecz, M.G.; Yu,. B.Y.; Riney, K.; 
Kessler, L.W.; -Padamsee, H. (Sonoscan, Inc., Bensenville, 
IL (USA)). Jan 1988. NTIS, PC Ai5/MF AOl. Order 
Number DE88009249/JAW. (CONF-870955—Vol.2). 
From 3. workshop on RF superconductivity; Argonne, IL, 
USA (14 Sep 1987). 
is paper presents a nondestructive testing (NDT) device 
which rapidly and automatically identifies defects throughout the 
volume of a 23.4 cm x 23.4 cm x 0.3 cm, pure niobium plate using 
Scanning Laser Acoustic Microscope (SLAM), high-resolution, 60 
MHz, ultrasonic images. A principle advantage of the SLAM tech- 
nique is that it combines a video scan rate with a high scan density 
(130 lines/mm at 60 MHz). To automate the inspection system they 
integrated under computer control the following: the SLAM RS- 
170/330 video output, a computerized XY plate scanner, a real-time 
video digitizer/integrator, a computer algorithm for defect detec- 
tion, a digital mass storage device, and a hardcopy output device. 
The key element was development of an efficient, reliable defect 
detection algorithm using a variance filter with a locally deter- 
mined threshold. This algorithm is responsible for recognizing valid 
flaws in the midst of random texture. This texture was seen 
throughout the acoustic images and was caused by the niobium mi- 
crostructure. The images, as analyzed, contained 128 x 120 pixels 
with 64 grey levels per pixel. This system allows economical in- 
spection of the large quantities (eg. 100 tons) of material needed for 
future particle accelerators based on microwave superconductivity. 
Rapid nondestructive inspection of pure niobium sheet is required 
because current accelerator performance is largely limited by the 
quality of commercially available material. Previous work docu- 
mented critical flaws that are detectable by SLAM techniques. 15 
references, 9 figures. 


54636 (BNL—41508) Mirror and grating surface figure 
requirements for grazing incidence synchrotron radiation 
beamlines: Power loading effects. Hulbert, S.L.; Sharma, S. 
(Brookhaven National Lab., Upton, NY (USA)). 21 Oct 
1987. Contract AC02-76CH00016. 16p. (CONF-870610— 
27). NTIS, PC A03/MF A0O1. Order Number DE88015817/ 
JAW. 

From 5. national synchrotron radiation instrumentation con- 
ference; Madison, WI, USA (21 Jun 1987). 

At present, grazing incidence mirrors are used almost exclu- 
sively as the first optical element in VUV and soft x-ray synchro- 
tron radiation beam lines. The performance of these mirrors is de- 
termined by thermal and mechanical stress-induced figure errors as 
well as by figure errors remaining from the grinding and polishing 
process. With the advent of VUV and soft x-ray undulators and 
wigglers has come a new set of thermal stress problems related to 
both the magnitude and the spatial distribution of power from these 
devices. In many cases the power load on the entrance slits and 
gratings in these beamlines is no longer negligible. The dependence 
of thermally-induced front-end mirror figure errors on various stor- 
age ring and insertion device parameters (especially those at the 
NSLS) and the effects of these figure errors on a class of soft x-ray 
beam lines are presented. 17 refs., 5 figs., 2 tabs. 


54637 (BNL—41566) Measurements of a prototype syn- 
chrotron radiation pumped absorber for future light sources. 
Chou, T.S.; Foerster, C.L.; Halama, H.; Lanni, C. (Brook- 
haven National Lab., Upton, NY (USA)). 1988. Contract 
AC02-76CH00016. 8p. (CONF-880552—10). NTIS, PC 
A03/MF AO1. Order Number DE88016581/JAW. 

From Topical conference on vacuum design of advanced 
and compact synchrotron light sources; Upton, NY, USA (16 May 
1988). 

; In the new generation of advanced synchrotron light 
sources, the conventional concept of distributed pumping is no 
longer suitable for removing the gas load caused by photon stimu- 
lated desorption (PSD). A new concept using a combination of 
photon absorber and pumping station has been designed, construct- 
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ed, and installed in the U1OB beam line at the VUV ring of the 
National Synchrotron Light Source. The system consists of an elec- 
trically insulated water cooled copper block, a titanium sublimation 
pump, calibrated BA gauges, a calibrated RGA, and a known con- 
ductance. A photon beam 10 milliradian wide and 3.26 milliradian 
high, having critical energy of 500 eV, is directed on the absorber. 
PSD yield is studied as a function of total beam dose and absorber 
surface preparation. The results from this experiment, pump charac- 
teristics, design of an absorber pump for future ligkt sources, and 
the pressure improvement factors will be presented. 5 refs., 7 figs., 
1 tab. 


54638 (BNL—41639) In-situ reactive glow discharge 
cleaning of NSLS distributed ion pumps. Johnson, E.D.; 
Chou, T.S. (Brookhaven National Lab., Upton, NY (USA)). 
1988. Contract AC02-76CH00016. 11p. (CONF-880552—8). 
NTIS, PC A03/MF AOl1. Order Number DE88016574/ 
JAW. 

From Topical conference on vacuum design of advanced 
and compact synchrotron light sources; Upton, NY, USA (16 May 
1988). 

. Based on our experience with the in-situ cleaning of optical 
systems by reactive r.f. glow discharges and the conditioning and 
preparation of distributed ion pump (DIP) elements, we have 
sought to develop strategies for recovering from severe vacuum ac- 
cidents by restoring DIP elements of storage rings such as those at 
the NSLS in-situ. In this paper we will describe a series of experi- 
ments conducted in a test apparatus to condition a so called "egg- 
crate” DIP in-situ, (this older type element being common in older 
storage rings). A new untreated element which was unable to pump 
below 5x10 /sup {minus}8/ Torr in its initial condition was treated 
in oxygen and subsequent argon r.f. discharges utilizing the pump 
element as the discharge electrode producing a nitrogen pumping 
speed of 168 1/s at 2x10 /sup {minus}8/ Torr. A light bake at 
715{degree}C increased this to nearly 500 I/s at 5x10 /sup 
{minus}8/ Torr. After exposure to atmosphere the speed was re- 
duced to nil at these pressures but subsequently recovered, without 
bakeout, by glow discharge cleaning. 22 refs., 6 figs. 


54639 (BNL—41640) Closing remarks: A _prespective 
from the advanced synchrotron light source conference on the 
vacuum design of advanced and compact synchrotron light 
sources. Johnson, E.D. (Brookhaven National Lab., Upton, 
NY (USA)). 1988. Contract AC02-76CH00016. 4p. (CONF- 
880552—9). NTIS, PC A02/MF AOl. Order Number 
DE88016575/JAW. 

From Topical conference on vacuum design of advanced 
and compact synchrotron light sources; Upton, NY, USA (16 May 
1988). 

The scope and breadth of the conference are reviewed from 
the personal perspective of the author. The need for additional de- 
sorption data and more rapid development and testing of propto- 


type vacuum system components for the next generation facilities 
are highlighted. 


54640 (CEA-DPH-N-S—2400) Superconducting RF de- 
velopment at Saclay for a 2--4 GeV electron facility. Mosnier, 
A.; Aune, B.; Bergere, R.; Cavedon, J.M.; Damsin, Ph.; 
Djidi, K.; Godin, A.; Juillard, M.; Koechlin, F.; Leconte, 
Ph. (CEA Centre d'Etudes Nucleaires de Saclay, 91 - Gif- 
sur-Yvette (France). Dept. de Physique Nucleaire). Mar 
1987. 3p. (CONF-870302—257). NTIS (US Sales Only), PC 
A02. Order Number DE88016914/JAW. 

From Particle accelerator conference; Washington, DC, 
USA (16 Mar 1987). 

The stretcher ring project at Saclay has been abandonned in 
favor of a superconducting solutions. For our project of a 2 to 4 
GeV machine, delivering a 100 »A bean, a machine consisting in 4 
passes in a 0.5 to 1 GeV linac is under study. This machine would 
be installed on the existing ALS site, using most of the technical 
and experimental facilities. The RF frequency for the linac has been 
chosen to be 1.5 GHz, i.e. the same frequency as the CEBAF ma- 
chine. Preliminary calculations on beam-break-up have been made. 
The design of the cavity is being made both with the help of com- 
puter programs and by cold measurements. On parallel a laboratory 
for testing and developing superconducting cavities is under equip- 
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ment and should be ready by the end of March 87. 5 refs., 2 figs., 1 
tab. 


54641 (CONF-8704112—, pp 94-96) Automation of AMS 
measurements in Utrecht. Langerak, J.J.; De Haas, A.P.; 
Kronenburg, M.; Smit, W.; Verhelst, B.; Van der Borg, K. 
(R. J. Van de Graaff Laboratorium, Rijsuniversiteit Ultrecht 
(Netherlands)). 1987. Elsevier Science Publishers Co. Inc., 
52 Vanderbilt Ave., New York 10017. Order Number 
T188013520/JAW. 

From 4. international symposium on accelerator mass spec- 
trometry; Ontario, Canada (27 Apr 1987). 

This article describes the automation of AMS measurements 
by means of a Micro VAX I computer connected to a fiber optic 
data acquisition system. The hardware architecture allows a gradu- 
al change from manual to computerized control of the tandem ac- 
celerator. 


54642 (CONF-8808122—3) The extraction of linac-gener- 
ated slow positrons using the single gap accelerator technique. 
Lewis, T.A.; Hulett, L.D.; Donohue, D.L. (Oak Ridge Na- 
tional Lab., TN (USA)). 1988. Contract AC05-840R21400. 
oo PC A02/MF AO1. Order Number DE88016803/ 

From 8. international conference on positron annihilation; 
Gent, Belgium (29 Aug 1988). 

Tungsten converter-moderator plates capture gamma radi- 
ation that is forward scattered beyond the tantalum target of the 
Oak Ridge Electron Linear Accelerator (ORELA) and produce 
slow positrons. The open end of an extraction tube placed immedi- 
ately in front of the moderator is pulsed negative as the positrons 
issue forth, focusing them into the field of a solenoid assembly that 
guides them to an experiment room. This method of extraction 
allows the moderator plates to remain at ground potential, which is 
a feature that expedites other problems common to LINAC posi- 
tron facilities. Details of this design are presented along with per- 
formance results. 1 refs., 4 figs. 


54643 (FNAL-TM—1543) Time variations of fields in su- 
perconducting magnets and their effects on accelerators. 
Herrup, D.A.; Syphers, M.J.; Johnson, D.E.; Johnson, R.P.; 
Tollestrup, A.V.; Hanft, R.W.; Brown, B.C.; Lamm, M.J.; 
Kuchnir, M.; McInturff, A.D. (Fermi National Accelerator 
Lab., Batavia, IL (USA)). 22 Aug 1988. Contract AC02- 
76CH03000. 4p. (CONF-880812—6). NTIS, PC A02/MF 
A01. Order Number DE89000275/JAW. 

From Applied superconductivity conference; San Francisco, 
CA, USA (21 Aug 1988). 

A report on the time dependence of magnetic fields in the 
superconducting magnets of the Fermilab Tevatron has been pub- 
lished. A field variation of order 1 gauss at the aperture radius is 
observed. Studies on both full sized Tevatron, dipoles and proto- 
type magnets have been used to elucidate these effects. Explana- 
tions based on eddy currents in the coil matrix or on flux creep in 
the superconducting filaments are explored with these tests. Meas- 
urement results and techniques for controlling the effect based on 


new laboratory tests and the latest accelerator operation are pre- 
sented. 9 refs., 4 figs. 


54644 (FNAL-TM—1544) Flux creep in a TEVATRON 
cable. Kuchnir, M.; Tollestrup, A.V. (Fermi National Ac- 
celerator Lab., Batavia, IL (USA)). 22 Aug 1988. Contract 
AC02-76CH03000. 4p. (CONF-880812—4). NTIS, PC A02/ 
MF AO1. Order Number DE89000481/JAW. 

From Applied superconductivity conference; San Francisco, 
CA, USA (21 Aug 1988). 

We have measured the slow magnetization decay of a short 
sample (2.3 cm) of Tevatron cable in fields up to\0.3 T. The special 
susceptometer in development for these measurements is based on a 
commercial SQUID and is described in detail. The observed decay 
is logarithmic in time as expected from flux creep in the NbTi fila- 
ments. A strong correlation was found between the decay and the 
magnetization status of the sample. It is too early yet to present a 
quantitative correlation between what we observed and the decay 
observed in the sextupole component of Tevatron dipoles. The de- 
tailed understanding of this phenomenon may be instrumental in 
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guiding the search for efficient superconducting synchrotron oper- 
ational procedures. 3 refs., 5 figs. 


54645 (FNAL-TM—1545) Tests of full scale SSC [Super- 
conducting Super Collider] R and D dipole ae Strait, J.; 
Brown, B.C.; Hanft, R.; Kuchnir, M.; Lamm, M.; Lundy, 
R.; Mantsch, Py Mazur, P.O.; McInturff, A.; Orr, J.R. 
(Fermi National Accelerator Lab., Batavia, IL ‘(USA)). 22 
Aug 1988. Contract AC02-76CH03000. 6p. (CONF- 
880812—3). NTIS, PC A02/MF A0Ol. Order Number 
DE88017223/JAW. 

From Applied superconductivity conference; San Francisco, 
CA, USA (21 Aug 1988). 

Four full-scale SSC R and D dipole magnets, incorporating 
successive mechanical design improvements, have been quench 
tested. Three of these magnets are heavily instrumented with sen- 
sors to measure the mechanical behavior of the magnets and verify 
the performance of the mechanical improvements and with multiple 
voltage taps to locate the origin of quenches. The last two magnets 
of this series reach the SSC design operating field of 6.6 T in two 
or fewer quenches. Load cells and motion sensors show that in 
these two magnets the azimuthal clamping stress is higher at zero 
current and drops more slowly with excitation than in previous 
long magnets and that the axial motion of the coil upon excitation 
has been greatly reduced. Quenches are found to originate preferen- 
tially in several locations, suggesting other design improvements. 13 
refs., 5 figs. 


54646 (IFVE-OP/ORI—87-68) Systems for splitting the 
3000 GeV extracted proton beam. Bajshev, I.S.; Biryukov, 
V.V.; Garkusha, V.I. and others. (Gosudarstvennyj Komitet 
po Ispol’'zovaniyu Atomnoj Ehnergii SSSR, Serpukhov. 
Inst. Fiziki Vysokikh Ehnergij). 1987. 17p. (In Russian). 
NTIS (US Sales Only), PC A03/MF A01. Order Number 
DE88703193/JAW. 


High efficiency of using modern accelerators is achieved by 
dividing the extracted proton beam into parts. This enables to 
create complex experimental facilities. Systems of two types based 
on a wire electrostatic splitter and a magnetic splitter are used and 
developed for beam division into two and three parts. Peculiarities 
of these systems are being discussed as applied to 3000 GeV beam. 
The calculated beam intensity equals 6X10/sup 14/ protons/cycle, 
beam phase volume is PIX0.2 mmXmrad. The conducted analysis 
shows that from the viewpoint of optics, radiation problems and 
temperature conditions, both systems can be used for dividing ex- 
tracted proton beam of accelerating and storage facility. 12 refs.; 13 
figs.; 4 tabs. 


54647 (INIS-SU—30) Investigation of some types of the 
open resonator systems with inhomogeneities and their ele- 
ment base. Kochin, V.N.; Seleznev, D.G. (AN Ukrainskoj 
SSR, Kharkov. Inst. Radiofiziki i Ehlektroniki). 1986. 51ip. 


(In Russian). NTIS (US Sales Only), PC A04/MF AOl1. 
Order Number DE88703281/JAW. 

Preprint--307. 

A strong investigation of a number of models of resonance 
systems of semiconductor generators of mm and submm ranges has 
been carried out. The simplest of them is a plane-parallel resonator 
in which the grating with rectangular cross-section beams is placed 
between the mirrors. For numerical investigation of more complex 
of quasi-eptical resonance systems scattering operators of wave 
beams and fields of concetrated sources at the elements forming a 
resonance system have been constructed. 


54648 (INIS-SU—59/A, pp 72-73) New measuring-com- 
puterized center for experiments with cyclotron. Status. De- 
velopment. Vinogradov, A.A.; Dukhanov, V.I.;. Mazurov, 
I.B.; Paramonov, V.V.; Sibiryak, Yu.G.; Tsvetkov, A.A. 
1987. (In Russian). NTIS (US Sales Only), PC A0S5S/MF 
A01. Order Number DE89780006/JAW. 

Voprosy atomnoj nauki i tekhniki.; no.4(40). 


In General and nuclear physics. Scientific-technical collec- 
tion. 


54649 (INIS-SU—59/A, pp 79-80) Introduction of the 
GRAFOR/SM graphic program complex in the cyclotron in- 
formation-calculation center. Vinogradov, A.A.; Grudin, 
V.V. 1987. (In Russian). NTIS (US Sales Only), PC A05/ 
MF AO1. Order Number DE89780006/JAW. 

Voprosy atomnoj nauki i tekhniki.; no.4(40). 

In General and nuclear physics. Scientific-technical collec- 
tion. 


54650 (INIS-SU—59/A, pp 85-86) 32-channel commuta- 
tor of analog signals. Kukushkin, 1.A.; Molchanov, Yu.D. 
1987. (in Russian). NTIS (US Sales Only), PC A05/MF 
A01. Order Number DE89780006/JAW. 
Voprosy atomnoj nauki i tekhniki.; no.4(40). 
General and nuclear physics. Scientific-technical collec- 
tion. 


54651 (INIS-SU—59/A, pp 86) 16-channel digital-to- 
analog converter. Kukushkin, I.A.; Molchanov, Yu.D.; 
Ol'kin, V.A.; Shuf, G.A. 1987. (In Russian). NTIS (US 
Sales Only), PC A05/MF AOl. Order Number 
DE89780006/JAW. 

Voprosy atomnoj nauki i tekhniki.; no.4(40). 

In General and nuclear physics. Scientific-technical collec- 
tion. 


54652 (INS-T—479) Development of the thin walled 
beam pipe for e/sup +/e/sup -/ collider experiment. Mori- 
moto, Teruhisa; Kono, Koji; Yoshioka, Masakazu. (Tokyo 
Univ., Tanashi (Japan). Inst. for Nuclear Study). Mar 1988. 
1lp. (In Japanese). NTIS (US Sales Only), PC A03/MF 
A01. Order Number DE88754800/JAW. 

A thin walled beam pipe is developed for the detector of a/ 
sup +/a/sup -/ collider experiment. The beam pipe is fabricated 
from aluminium foil, captain film and plastic honeycomb, which has 
a radiation thickness of 5 x 10/sup -3/ X, a failure pressure of 3.5 
atm. 


54653 (ITEF—183(1987)) Heavy multicharged ion accel- 
eration till 30 MeV/nucleus in the Van-de-Graaf accelerator 
with a laser source. Barabash, L.Z.; Golubev, A.A.; Kosh- 
karev, D.G.; Krechet, K.I.; Sharkov, B.Yu.; Shumshurov, 
A.V. (Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj 
Ehnergii SSSR, Moscow. Inst. Teoreticheskoj i 
Ehksperimental’noj Fiziki). 1987. 6p. (In Russian). NTIS 
(US Sales Only), PC A02/MF AOl. Order Number 
DE88704288/JAW. 

The aim of investigation is the construction of a heavy mul- 
ticharged ion laser source at the Van de Graaff accelerator and the 
obtaining of heavy ion beams for application in investigations ac- 
cording to the controlled thermonuclear fusion program. Original 
scheme of CO/sub 2/-laser irradiation introduction to a high-volt- 
age electrode in an accelerating tube is developed. Charged heavy 
ion beam spectra at 3.7 MW accelerator working potential are ob- 
tained and measured. 4 refs.; 2 figs. 


54654 (JINR-E—9-88-238) Spectroscopic source of multi- 
charged ions. Perelstein, E.A.; Shirkov, G.D. (Joint Inst. for 
Nuclear Research, Dubna (USSR)). 1988. 5p. (CONF- 
880831—1). NTIS (US Sales Only), PC A02. Order Number 
DE88015959/JAW. 

From 14. summer school and international symposium on the 
physics of ionized gases; Sarajevo, Yugoslavia (15 Aug 1988). 

The problem of creation of an ion source with electron rings 
ERIS on the base of Collective Accelerator Adgezator is discussed. 
The calculated change of Xe ion mean charge, at long confinement 
time and in supplementary compressed electron ring, is given. The 
comparison of ERIS with electron beam and electron-cyclotron 
sources is presented. It is shown that the ERIS can have consider- 
able advantages in the intensity of multicharged ions compared 
with ERIS, and as to the ions charge - comparing to the ECR 
sources. The estimates of the crystal-diffraction spectrometer of 
high resolution with ERIS common work efficiency are given. It 
has been shown that the ERIS can be successfully used for the mul- 
ticharged ion spectroscopy. The investigation has been performed 
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at the Scientifical-Methodical Division of High Energy Physics, 
JINR. 7 refs., 1 fig., 1 tab. 


54655 (KEK—87-25, pp 5-8) Present status of the TRIS- 
TAN control system, Koiso, Haruyo; Kurokawa, Shin-ichi. 
(National Lab. for High Energy Physics, Oho, Ibaraki 
(Japan)). Jan 1988. NTIS (US Sales Only), PC A06/MF 


AO1l. Order Number DE89780002/JAW. (CONF-8711226— 


From 1. workshop on control systems; Oho, Japan (26 Nov 
1987). 

i Twenty-five distributed minicomputers, Hitachi HIDIC 
80E’s and HIDIC 80M’s, are connected by optical fiber cables to 
form a 10-Mbps token-ring network. NODAL, a multi-computer in- 
terpreter language devised at CERN SPS, has been implemented on 
HIDIC 80's with enhancements such as a fast execution speed, a 
dynamic linkage scheme for external subroutines, etc. All high-level 
application programs were coded in NODAL, which have needed 
more than 35 man-year efforts. Accelerators are operated through 
sixive identical operator’s consoles which consists of two high-reso- 
lution color graphic CRT terminals, a pair of touch panels and a 
VT100 terminal used for interactive programing. 


54656 (KEK—87-25, pp 9-12) Control system of the 
RIKEN ring cyclotron. Takebe, H.; Wada, T.; Kase, M.; 
Kambara, T.; Kamitsubo, H. (Institute of Physical and 
Chemical Research, Wako, Saitama (Japan)). Jan 1988. 
NTIS (US Sales Only), PC A06/MF AO1i. Order Number 
DE89780002/JAW. (CONF-8711226—). 

From 1. workshop on control systems; Oho, Japan (26 Nov 
1987). 

? The RIKEN ring cyclotron system is controlled by means of 
three mini computers. A CAMAC serial crate network and a GP- 
IB are used for the control of accelerator devices. Two types of 
intelligent modules are used; one is a CAMAC module and the 
other is a local processing module for high speed control of the ac- 
celerator devices. Most operations are performed by touch panels. 
The operating system of the control computer is a combination of a 
real time and a UNIX system. A real-time computer network per- 
forms a high speed control of devices of the different computer, 
and also the unix network system performs an easier program de- 
velopment and a data backup. 


54657 (KEK—87-25, pp 13-16) Control system of RCNP 
ring cyclotron. Yamazaki, T.; Miura, I.; Hosono, K. and 
others. (Osaka Univ., Ibaraki (Japan). Research Center for 
Nuclear Physics). Jan 1988. (In Japanese). NTIS (US Sales 
Only), PC A06/MF A0Ol. Order Number DE89780002/ 
JAW. (CONF-8711226—). 

From 1. workshop on control systems; Oho, Japan (26 Nov 
1987). 

The RCNP ring cyclotron which can accelerate protons and 
light ions up to 400 MeV and 100 MeV/amu has started to con- 
struct this year, and a computer control system of the cyclotron has 
been designed. The control system consists of a computer network 
(a central computer and 4 sub-computers) and device controllers as 
the interface between accelerator devices and computers. The 
device controller contains an 8-bit microcomputer chip, IC memo- 
ries and related interface chips. For control programs of accelerator 
devices a sequence interpreter language is used. 


54658 (KEK—87-25, pp 38-40) Present status of proton 
beam line control at Particle Radiation Medical Science 
Center, University of Tsukuba. Takada, Y. (Tsukuba Univ., 
Sakura, Ibaraki (Japan). Inst. of Physics). Jan 1988. (In Jap- 
anese). NTIS (US Sales Only), PC A06/MF AO1. Order 
Number DE89780002/JAW. (CONF-8711226—). 


From 1. workshop on control systems; Oho, Japan (26 Nov 
1987). 


A computer controlled system of medical proton beam line 
using a serial CAMAC interface for cancer therapy was construct- 
ed and operated successfully for six years. It served to set up the 
beam line and to switch the vertical beam to the horizontal beam 
(vice/versa) in a short time. It also monitored the beam line status 
and the interlock status continuously and helped medical staff to 
operate the beam control during the irradiation. The system was 
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backed up by another computer and CAMAC driver at the time of 
the computer trouble. 


54659 (KEK—87-25, pp 41-43) Present status of the 
control system for the KEK 2.5 GeV electron and positron 
linac. Urano, Takao; Furukawa, Kazuro; Otake, Yuji; Abe, 
Isamu; Nakahara, Kazuo. (National Lab. for High Energy 
Physics, Oho, Ibaraki (Japan)). Jan 1988. (In Japanese). 
NTIS (US Sales Only), PC A06/MF A0O1. Order Number 
DE89780002/JAW. (CONF-8711226—). 

From 1. workshop on control systems; Oho, Japan (26 Nov 
1987). 

The control system of the KEK 2.5 GeV electron linac is a 
distributed-processor system with a minicomputer network inter- 
connected in an optical token ring. It has been working well from 
the first operation of the linac in February 1982. The 250 MeV po- 
sitron generator, the injector of positron beams, has another control 
system of distributed processors with a multiple MC68000-type 
single board computer (SBC) system as a host. The positron gener- 
ator control system is connected with the minicomputer network 
and also has been working well from the first operation in July 
1985. Minicomputers and the SBC system have CAMAC crates 
which provide two kinds of optical loops interconnecting micro- 
processor-based device controllers. Devices on a main console are 
connected with two minicomputers. Two kinds of improvement in 
the control system are proceeding now in order to respond increas- 
ing requirements to deal with more operating information and feed- 
back to the machine. The first improvement is construction of a 
network of personal computers displaying linac information on the 
main console; this network has a file server storing the data. The 
second is introduction of a superminicomputer connected tightly 
with one of minicomputers in order to expand control program 
area which has reached the upper limit in the minicomputer. 


54660 (KEK—87-25, pp 53-56) Upgrade of the control 
system for the KEK proton synchrotron. Katoh, T. (National 
Lab. for High Energy Physics, Oho, Ibaraki (Japan)). Jan 
1988. NTIS (US Sales Only), PC A06/MF AOl. Order 
Number DE89780002/JAW. (CONF-8711226—). 

From 1. workshop on control systems; Oho, Japan (26 Nov 
1987). 

The control computer system for the KEK proton synchro- 
tron has been worked for more than 14 years. It is composed of 8 
mini-computers with a network of star connection. The failure rate 
of the system has so increased that the maintenance of the system 
becomes very difficult because of discontinuation of stable supplies 
of the components used in the system. Therefore, it was decided to 
replace the system with a new micro-computer based system. The 
functions played by a mini-computer in the old system will be 
shared by several micro-computers to make the system simple and 
to get better maintenability. A standard bus system and a standard 
network system are adopted in the new system for minimizing time, 
cost and labor. The bus used is widely used VME-bus (IEEE 1014 
- 1987) and the network is so-called MAP (IEEE 802.4 and MAP 
2.1)- a broadband token-passing bus. 





54661 (KEK—87-28) Present status of a model RF 
system with cathode follower for a high intensity synchrotron. 
Irie, Yoshiro; Kaneko, Naokatsu; Baba, Hitoshi; Miki, Ma- 
sayuki. (National Lab. for High Energy Physics, Oho, Ibar- 
aki (Japan)). Feb 1988. 36p. NTIS (US Sales Only), PC 
A03/MF AO1. Order Number DE88754818/JAW. 

A prototype RF system with cathode follower is under de- 
velopment to look into the feasibility for a high intensity synchro- 
tron. The high power test for the system was made over the fre- 
quency range from 1.5 to 3.0 MHz, using an adjustable DC power 
supply to bias a cavity ferrite. The system proved to be stable up to 
the anode dissipation of 35 kW and produced 1.5 kV-peak across 
the two single-ended cavity gaps at 1.5 MHz. Future development 
plan is also described. 
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54662 (LA-UR—88-2465) A radio-frequency 
accelerator longitudinal field stabilizer. Gray, E.R.; S 
G.; Shapiro, A. (Los Alamos National Lab., NM (USA)). 
1988. Contract W-7405-ENG-48. 25p. (CONF-881049—1). 
NTIS, PC A03/MF A0Ol1; 1; GPO Dep. Order Number 
DE88014399/JAW. 

From Linear accelerator conference; Williamsburg, VA, 
USA (3 Oct 1988). 

The fields in a 600-MHz model of a radio-frequency quadru- 

ie (RFQ) accelerator have been longitudinally stabilized over 

om of its length. The stabilizing elements consist of four external 
transverse electromagnetic (TEM) lines. Each line is coupled to the 
RFQ by two magnetic loops attached to voltage maxima of the 
TEM line. These resonant lines stabilize the RFQ fields by provid- 
ing an alternate longitudinal power flow path in the RFQ. Stabiliza- 
tion depends on the TEM line Q and the TEM line RFQ coupling. 
Each stabilizer coupling-loop location in the RFQ needs to be fully 
azimuthally stabilized. Substantial coupling between stabilizer ele- 
ments destroys stabilization. 3 refs., 13 figs., 2 tabs. 


54663 (LBL—25237) Design of a bunching system for a 
high-intensity electron linac. Miller, R.H.; Kim, C.H.; Selph, 
F.B. (Lawrence Berkeley Lab., CA (USA)). Jun 1988. Con- 
tract AC03-76SF00098. 4p. (CONF-880695—57). NTIS, PC 
A02/MF AO1. Order Number DE88016626/JAW. 

From 1. European particle accelerator conference; Rome, 
Italy (7 Jun 1988). 

The Advanced Light Source, under construction at the 
Lawrence Berkeley Laboratory, will use a 50 MeV, 3 GHz linac as 
preinjector. The linac will operate in two modes---a single-bunch 
mode of 4 nC/pulse and a 100--150 nanosecond multibunch mode 
with 125 mA average current. In both modes an rms momentum 
spread of <0.3% is needed. The linac injection system consists of a 
high-intensity gun, followed by two subharmonic bunchers (one of 
1/24th, and the other of 1/6th the linac frequency), an S-band 
buncher at the linac frequency and the first few cavities of the linac 
(the capture section). The beam experiences strong space-charge 
forces and nonlinearities which cause emittance growth. Expected 
performance is analyzed with computer simulations. 6 refs., 5 figs. 


54664 (RCNP-P—95, pp 71-77) Project of polarized / 


sup 3/He source at RARF. Fujisawa, T.; Hatanaka, K. (In- 
stitute of Physical and Chemical Research, Wako, 1g 3 
(Japan)). 1988. (In Japanese). NTIS (US Sales Only), PC 
A09/MF AO1. Order Number DE89780003/JAW. (CONF- 
8712117—). 

From Workshop on lasers in nuclear physics; Ibaraki, Japan 
(8 Dec 1987). 

At RIKEN Accelerator Research Facility (RARF), a K540 
four-sector ring cyclotron (RRC) was completed in November 
1986, and has delivered beams to the experiments since May 1987. 
At present, a heavy-ion linac (RILAC) with a PIG source is used 
as an injector for RRC. The construction of another injector, a 
K70AVF cyclotron, has been started and will be completed at the 
end of 1988 FY. The AVF cyclotron is equipped with a polarized / 
sup 3/He source as well as an ECR source and a duoplasmatron 
source. The nuclear polarization of /sup 3/He will be obtained 
with the optical pumping of atoms in the metastable state (2/sup 3/ 
S/sub 1/) followed by the metastability exchange collision. Polar- 
ized atoms will be ionized with an ECR source. The source is ex- 
pected to be constructed in three years. 


54665 (RCNP-P—95, pp 78-93) Present status of con- 
struction of the RCNP polarized heavy ion source. T: 

M.; Itahashi, T.; Kondo, M.; Fujiwara, M.; Ogata, H.; Oh- 
shima, T.; Katori, K. (Kobe Tokiwa Jr. Coll. (Japan)). 1988. 
NTIS (US Sales Only), PC A09/MF A011. Order Number 
DE89780003/JAW. (CONF-8712117—). 

From Workshop on lasers in nuclear physics; Ibaraki, Japan 
(8 Dec 1987). 

A great demand for polarized heavy ion beams as a future 
experimental tool to explore intermediate and high energy nuclear 
physics has been inquired from both experimental and theoretical 
points of view. To answer this, construction of a polarized heavy 
ion source is dispensable. As one of promising polarized heavy ion 
sources we offered a new type polarized heavy ion source based on 
spin and charge exchange collisions between highly stripped ions 
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and polarized alkali-metal vapor in view of the expectation that 
such an ion source can provide every polarized light-heavy ion 
with a spin. For this purpose, a prototype is now under construc- 
tion, aiming mainly at the delivery of polarized /sup 3/He. A 2.45- 
GHz ECR (electron cyclotron resonance) ion source with a hexa- 
pole magnetic field was prepared and is tuned for getting highly 
stripped heavy ions. The polarization of alkali-metal vapor is ac- 
complished by means of a laser optical pumping with a single mode 
ring dye (R6G) laser with an intensity of {similar—to} 1 w pumped 
by an Ar-ion laser. As an alternative method to polarize Na vapor, 
an optical pumping of Rb vapor with a semiconductor laser is rec- 
ommended. A new idea of the /sup 3/He polarization using the 
metastable /sup 3/S/sub 1/ state is proposed. It is also emphasized 
that the present polarization method may enable us to polarize 
short-lived radioactive nuclei with kinetic energies about a few 
MeV/A. This will allow the measurements related to spin observa- 
bles, for example, the measurement of nuclear moments, with radio- 
active nuclei. Over a decade, polarization phenomena in heavy ion 
reactions have received much interest. Many institutes have con- 
structed or planned to construct heavy ion sources (see Table I). 
However, we must remind ourselves that above polarized ion 
sources except lowest three cases have been dedicated to the low 
energy accelerators, i.e., their energies attainable are limited to 
lower than {similar—to} 10 MeV/A. 


54666 (SLAC-CN—366) Limits to the resolution of beam 
size measurement from fluorescent screens due to the thick- 
ness of the phosphor. Johnson, C.D. (Stanford Linear Accel- 
erator Center, Menlo Park, CA (USA)). 20 Jul 1988. Con- 
tract AC03-76SF00515. 9p. NTIS, PC A02/MF AO1. Order 
Number DE88015965/JAW. 

This paper discusses the use of fluorescent screens for the 
measurement of beam profiles on non-circulating particle beams. 
An expression for the intensity of the beam profile as a function of 
phosphor thickness is given. 3 refs., 8 figs. 


54667 Experience with NEG strips at the Brookhaven 
heavy ion transport line. Hseuh, H.C.; Benjamin, J.; Stattel, 
P.; Feigenbaum, I.; Manni, M. (Brookhaven National Labo- 
ratory Upton, New York 11973). AIP (American Institute of 
Physics) Conference Proceedings; 171: No. 1, 108-115(30 Sep 
1988). (CONF-880552—). 

From Topical conference on vacuum design of advanced 
and compact synchrotron light sources; Upton, NY, USA (16 May 
1988). 

The AGS and the Tandem Van de Graaff, two valuable 
physics assets, are now joined together by a transport line 700 m in 
length. To minimize the beam loss due to charge exchange between 
the partially stripped heaviest ions and residual gas molecules, a 
vacuum of 10~® Torr is required for this transport line. To achieve 
this vacuum, we have opted to use a combination of small ion 
pumps and distributed nonevaporable getter strips as pumps. Pres- 
sures on the 10~'° and low 10-° Torr ranges have been maintained 
over the last two years following initial activation of the NEG 
strips. This paper describes the NEG strip system, and the experi- 
ence obtained during the installation and operation of this 700 m 
heavy ion transport line. (AIP) 


4304 Storage Rings 
REFER ALSO TO CITATION(S) 54630, 55798 


54668 (ANL-PHY—88-1-Vol.1, pp 29-53) Storage ring 
beam tests. Proch, D. (DESY, Hamburg (West Germany)). 
Jan 1988. NTIS, PC A 16. Order Number DE88009250/ 
JAW. (CONF-870955—Vol.1). 

From 3. workshop on RF superconductivity; Argonne, IL, 
USA (14 Sep 1987). 

Storage ring beam tests since the Second Workshop on RF- 
Superconductivity (July 1984) are discussed in this report. The ex- 
periments are listed in chronological order. Details depend on in- 
formation given in papers and/or by private communication. 14 ref- 
erences, 22 figures, 5 tables. 
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54669 (ANL-PHY—88-1-Vol.1, pp 55-79) Radio fre- 
quency superconductivity at CERN: a status report. Arnolds- 
Mayer, G.; Benvenuti, C.; Bernard, P.; Bloess, D.; Cavallari, 
G.; Chiaveri, E.; Erdt, W.; Haebel, E.; Hilleret, N.; Le- 
gendre, P.; Lengeler, H. (CERN, Geneva (Switzerland)). 
Jan 1988. NTIS, PC A 16. Order Number DE88009250/ 
JAW. (CONF-870955—Vol.1). 

From 3. workshop on RF superconductivity; Argonne, IL, 
USA (14 Sep 1987). 

Up to 1984 the efforts in superconducting (s.c.) cavity devel- 
opment at CERN were mainly concentrated on 500 MHz cavities, 
leading to the test of a 5-cell, 500 MHz cavity at PETRA. The re- 
sults confirmed that the achievable accelerating fields do not de- 
crease at lower frequencies as strongly as previously suspected. 
Therefore, it was decided in 1984 to concentrate efforts on 352 
MHz cavities. This frequency choice is suggested by the fact that 
LEP will be equipped at the beginning with 128 Cu cavities at 352 
MHz which will bring up energies to 55 GeV/beam [5]. There is 
an obvious interest ‘to install at a later stage s.c. cavities with the 
same frequency and to use at maximum the existing installation of 
radio frequency (r.f.) power sources. With the installed r.f. power 
of 16 MW, LEP could be upgraded to ~ 90 GeV by using s.c. 
cavities. This will require the construction, testing and installation 
of several hundred of s.c. cavities, therefore arguments of economy 
and reliability are of outstanding importance. The LEP program 
asks for many additional items and substantial work has gone into 
the development, construction and testing of cryostats, main cou- 
plers, Higher-Order Mode (HOM) couplers and frequency tuners. 
Besides the main line based on Nb-cavities another development has 
been pursued and that is the deposition of a thin niobium layer on 
copper cavities. Results look very promising but more efforts will 
be needed to reach the same level of know-how as for Nb cavities. 
34 references, 7 figures, 2 tables. 


54670 (ANL-PHY—88-1-Vol.1, pp 81-94) Superconduct- 
ing cavities for HERA. Dwersteg, B.; Ebeling, W.; Moeller, 
W.D.; Renken, D.; Proch, D.; Sekutowicz, J.; Susta, J.; 
Tong, D. (DESY, Hamburg (West Germany)). Jan 1988. 
NTIS, PC A 16. Order Number DE88009250/JAW. 
(CONF-870955—Vol.1). 

From 3. workshop on RF superconductivity; Argonne, IL, 
USA (14 Sep 1987). 

Superconducting 500 MHz cavities are developed to demon- 
strate the feasibility of upgrading the e-beam energy of the HERA 
storage ring. A prototype module with 2 x 4 cell resonators and 
appropriate fundamental and higher mode couplers has been de- 
signed at DESY and is being built by industrial firms. The design 
and results of RF and cryogenic measurements are reported in 
detail. 17 references, 10 figures, 2 tables. 


54671 (ANL-PHY—88-1-Vol.1, pp 95-108) TRISTAN 
superconducting cavities. Furuya, T. Asano, K.; Kojima, Y.; 
Mitsunobu, S.; Nakai, H.; Nakazato, cs ; Noguchi, S.; Saito, 
K.; Tajima, = (National Lab. for High Energy Physics, 
Ibaraki (Japan)). Jan 1988. NTIS, PC A 16. Order Number 
DE88009250/JAW. (CONF-870955—Vol.1). 

From 3. workshop on RF superconductivity; Argonne, IL, 
USA (14 Sep 1987). 

In KEK, TRISTAN electron positron colliding ring has 
been operated at the energy of 26 GeV by using normal conducting 
cavities, which were installed in three of four RF sections of Main 
Ring (MR). For upgrading the energy to 33 GeV, thirty-two super- 
conducting 5-cell cavities are to be installed in the last RF section 
and construction has been started. For this purpose development of 
500 MHz superconducting cavity has been continued in KEK since 
1979, the first multi-cell cavity was built and tested in TRISTAN 
Accumulation Ring (AR). The 5-cell cavities were followed since 
1985. Recent efforts are concentrated on establishing the simple and 
reliable fabrication method of the cavity which has the Q-value of 2 
x 10° at the field level of 5 MV/m. Four cavities have already been 
constructed and tested in a vertical cryostat. Two of them are fab- 


ricated for the beam test in TRISTAN Accumulation Ring (AR). 


scheduled in this October. The others are the first couple of cav- 
ities for MR. The results of these cavities are reported in this paper. 
8 references, 10 figures, 5 tables. 
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54672 (ANL-PHY—88-1-Vol.2, pp 605-624) Status of 
Tristan superconducting RF program. Noguchi, S.; Akai, K.; 
Arinaga, M.; Asano, K.; Furuya, T.; Hara, K.; Hosoyama, 
K.; Kabe, A; Kojima, Y.; Kojima, Y; Mitsunobu, S. (KEK, 
Ibaraki (Ja pan)). Ten 1988. NTIS, PC A15/MF AO1. Order 
Number DE88009249/JAW. (CONF- 870955—Vol.2). 

From 3. workshop on RF superconductivity; Argonne, IL, 
USA (14 Sep 1987). 

The TRISTAN accelerator complex consists of an injector 
linac system, an accumulation ring (AR) and a main colliding beam 
ring (MR). The injector linac system is composed of a 2.5 GeV 
main linac, a 200 MeV high current (10 A) linac for positron gen- 
eration and a 250 MeV positron preaccelerator. These linacs are 
now operated with a pulse width of 2 nsec and a repetition rate of 
20 pps, which is raised to 50 pps in the near future. The TRISTAN 
AR is used as a beam accumulator and energy booster for the 
TRISTAN MR, and additionally it can be operated as an electron- 
positron collider and as a storage ring for the synchrotron radiation 
research. The electron (positron) beam of 50 mA (10 mA) peak cur- 
rent is injected from the main linac. The accumulation rate of posi- 
trons is now typically 5 mA/min. There are 8 RF cavity sections in 
two long straight sections, of which 6 sections are occupied by 11 
cell APS cavities and 2 sections are used for the beam test of the 
superconducting cavities. The TRISTAN MR was designed so that 
it could achieve as high energy as possible for its size, therefore it 
has very long straight sections for RF cavities. The normal con- 
ducting cavities, which are 9-cell APS type and have a shunt im- 
pedance of 22.5 M Omega/m, are distributed to 3 straight sections. 
The remaining straight section named NIKKO division, is allotted 
to the superconducting cavities. MR accelerated the first electron 
beam to 25.5 GeV on 24th of October 1986. The energy upgrading 
program was approved in 1986 and the construction of 32 5-cell su- 
perconducting cavities and a 4.5 KW helium refrigerator system 
started. It is expected that the accelerating field and the Q value are 
better than 5 MV/m and 1 x 10% respectively. 8 references, 13 fig- 
ures, 4 tables. 


54673 (ANL-PHY—88-1-Vol.2, pp 625-638) Tuner 
system for the s.c. 352 MHz LEP 4-cell cavities. Cavallari, 
G.; Haebel; E.; Stierlin, R.; Tuckmantel, J.; Weingarten, W. 
(CERN, Geneva (Switzerland)). Jan 1988. NTIS, PC A15/ 
MF AOl. Order Number DE88009249/JAW. (CONF- 
870955—Vol.2). 

From 3. workshop on RF superconductivity; Argonne, IL, 
USA (14 Sep 1987). 

The s.c. 4-cell cavities for LEP are designed to operate at 5 
MV/m with a beam current of at least twice 3 mA. The matched 
W/sub ext/ is then 4 10° resulting in a bandwidth of 90 Hz. The 
cavity has to be kept on its nominal frequency within a fraction of 
this bandwidth. The cavities are made from sheet metal and fre- 
quencies obtained after manufacturing have deviations of up to 200 
kHz. An inelastic deformation to correct for the coarse manufactur- 
ing tolerances (200 kHz are corrected by a change of 5 mm in total 
length was foreseen. A specially designed tool allows even to 
change the length of each individual cell to correct deviations from 
the desired flat field distribution. The cavity is then mounted into 
the tuning support and the resonant frequency is adjusted with 
spacers to obtain the correct frequency at operational temperature 
with all vacua applied. 13 references, 8 figures. 


54674 (ANL-PHY—88-1-Vol.2, pp 639-649) Develop- 
ment of a cryostat for the 4-cell 352 MHz sc accelerating 
cavities at LEP. Stierlin, R. (CERN, Geneva (Switzerland)). 
Jan 1988. NTIS, PC AI15/MF AOl. Order Number 
DE88009249/JAW. (CONF-870955—Vol.2). 

From 3. workshop on RF superconductivity; Argonne, IL, 
USA (14 Sep 1987). 

The upgrading of LEP by s.c. cavities will require installa- 
tion and operation of a few hundred 350 MHz, 4-cell cavities in the 
accelerator tunnel. It is at present anticipated to install eight cav- 
ities per rf-cell which have a length of ~ 24 m. A tunnel slope of 
up to 1.5% and a tunnel diameter of 4.4 m have to be accommodat- 
ed. For the design of adequate cryostats the following guiding lines 
were considered: up to eight cavities with their He tank could be 
housed in a common insulation vacuum. Cryostats should be modu- 
lar and allow installation of individual cavities or groups of two 
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cavities (with a total length not exceeding 6 m thus enabling normal 
transport inside the access pits and machine tunnel). A high accessi- 
bility to all critical parts like couplers, tuners and beam tube con- 
nections should be guaranteed. This requirement dictates a lateral 
access through the vacuum tank and thermal radiation shield which 
should also permit the removal and replacement of any one 4-cell 
cavity without disturbing the neighboring units. Cavity connections 
to the beam vacuum system as well as repairs should be possible 
under reasonably clean and dust-free conditions, particularly when 
keeping cavities under a slight overpressure of dry, dust-free pro- 
tective gas. A test program was launched and a 1/5 scale model 
vacuum tank was constructed and tested. The main feature of this 
model was a frame and sealing skin design which offers complete 
accessibility to the inside of the vessel. The results obtained 
prompted the design and construction of a full size model which 
was completed in 1985 and proved the feasibility of the new con- 
cepts. A thin copper radiation shield mechanically clamped to the 
piping carrying the refrigerant and thus easily removable to meet 
the requirement of accessibility also proved adequate to intercept 
and evacuate the heat radiated by the vacuum tank. 4 references, 6 
figures. 


54675 (BNL—41529) Vacuum considerations for a heavy- 
ion storage ring with synchrotron light source attachment. 
Halama, H.; Johnson, B.M.; Jones, K.W.; Meron, M.; 
Schuchman, J. (Brookhaven National Lab., Upton, NY 
(USA)). 1988. Contract AC02-76CH00016. 9p. (CONF- 
880552—7). NTIS, PC A02/MF A0Ol; 1; GPO Dep. Order 
Number DE88015972/JAW. 

From Topical conference on vacuum design of advanced 
and compact synchrotron light sources; Upton, NY, USA (16 May 
1988). 

, The combination of a heavy-ion storage ring with the intense 
photon beams from a synchrotron light source present new oppor- 
tunities for research in atomic physics. At Brookhaven a design for 
such a facility has been proposed as the basis of a comprehensive 
National Atomic Physics Facility. Vacuum considerations are an 
important factor in its performance since the storage time of the 
heavy ions in the ring is vacuum-dependent. A vacuum system 
design for attainment of pressures of order 10/sup {minus}11/ Torr 
in the heavy-ion ion storage ring is discussed. The photon source 
will be the x-ray ring of the National Synchrotron Light Source, 
and the heavy-ion source will be the BNL Tandem Van de Graaff 
Accelerators. Differential pumping between components of the fa- 
cility will allow for different pressures in the ion source, accelera- 
tors, transfer lines, and storage rings. For some experiments it may 
be useful to have gas jet or vapor targets in experimental sections 
viewed by detector systems that are not suitable for use on ultra- 
high vacuum systems. Possible solutions to a wide range of vacuum 
problems are discussed. 8 refs., 2 figs., 2 tabs. 


54676 (BNL—41555) Design of vacuum chambers down- 
stream of NSLS x-ray ring insertion devices. Schuchman, 
J.C.; Sharma, S. (Brookhaven National Lab., Upton, NY 
(USA)). 1988. Contract AC02-76CH00016. "Ip. (CONF- 
880552—6). NTIS, PC A02/MF AO1; 1; GPO Bes Order 
Number DE88015715/JAW. 

From Topical conference on vacuum design of advanced 
and compact synchrotron light sources; Upton, NY, USA (16 May 
1988). 

In an electron storage ring the maximum power deposited in 
the vacuum chamber walls is that produced by the electron beam 
as it is accelerated through the bending magnets. In the NSLS x- 
ray ring this power is 58 watts per linear cm of arc chamber length, 
or 2 kw/cm? taking into account the beam size. Standard water 
cooling techniques are adequate to protect the chambers from over- 
heating under this range of power density. However, with the in- 
stallation of wigglers and undulators, cooling of the chambers is no 
longer a trivial matter. Without proper interlocks and cooling, 
beams from these insertion devices can easily do permanent thermal 
damage to the chamber walls. As part of the NSLS Phase II 
project three insertion devices are planned for the beamlines X-1, 
X-17 and X-25, namely, a soft x-ray undulator, a superconducting 
wiggler and a hybrid wiggler. The effect of these insertion devices 
on the design of vacuum chambers downstream of these devices is 
the subject of this paper. 4 refs., 3 figs., 1 tab. 
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54677 (CONF-8705296—, pp 39-50) Superconducting 
super collider. Limon, P.J. May 1987. NTIS, PC A09/MF 
A01. Order Number DE88012071/JAW. 

From 7. annual meeting of the Fermilab Industrial Affiliates 
on research technology in the twenty-first century; Batavia, IL, 
USA = May 1987). 

The Superconducting Super Collider is to be a 20 TeV per 
beam proton-proton accelerator and collider. Physically the SCC 
will be 52 miles in circumference and slightly oval in shape. The 
use of superconducting magnets instead of conventional cuts the 
circumference from 180 miles to the 52 miles. The operating cost of 
the SCC per year is estimated to be about $200-250 million. A de- 
tailed cost estimate of the project is roughly $3 billion in 1986 dol- 
lars. For the big collider ring, the technical cost are dominated by 
the magnet system. That is why one must focus on the cost and 
design of the magnets. Presently, the process of site selection is un- 
derway. The major R & D efforts concern superconducting di- 
poles. The magnets use niobium-titanium as a conductor stabilized 
in a copper matrix. 10 figures 


54678 (KEK—87-25, pp 44-48) Control system of photon 
factory storage ring. Pak, C.O. (National Lab. for High 
Energy Physics, Oho, Ibaraki (Japan)). Jan 1988. (In Japa- 
nese). NTIS (US Sales Only), PC A06/MF AOl. Order 
Number DE89780002/JAW. (CONF-8711226—). 

From 1. workshop on control systems; Oho, Japan (26 Nov 
1987). 

The control system of the photon factory storage ring uses 
four “super” minicomputers as device controllers and a general-pur- 
pose computer as a library computer. These computers are connect- 
ed to each other by a token ring type network. Console functions 
as man-machine interface of all processes are treated in a unified 
way using networks. A proto-type of database for operation log- 
ging has been completed and tested. 


54679 (LBL—25580) Theory and analysis of nonlinear 
dynamics and stability in storage rings: A working group sum- 
mary. Chattopadhyay, S.; Audy, P.; Courant, E.D.; Forest, 
E.; Guignard, G.; Hagel, J.; Heifets, S.; Keil, E.; Kheifets, 
S.; Mais, H.; Moshammer, H.; Pellegrini, C.; Pilat, F.; 

En Turchetti, G.; Warnock, R.L. (Lawrence Berke- 
ley Lab., CA (USA); CEA Centre d’Etudes Nucleaires de 
Saclay, 91 - Gif-sur-Yvette (France). Service Charge de 
l’Entretien et du Fonctionnement de Saturne; Brookhaven 
National Lab., Upton, NY (USA); European Organization 
for Nuclear Research, Geneva (Switzerland); Southeastern 
Universities Research Association, Newport News, VA 
(USA). Continuous Electron Beam Accelerator Facility; 
Stanford Linear Accelerator Center, Menlo Park, CA 
(USA); Deutsches Elektronen-Synchrotron (DESY), Ham- 
burg (Germany, F.R.); Graz Univ. (Austria). Inst. fuer 
Theoretische Physik; KEK, Tsukuba-gun, Ibaraki-ken 
(Japan); Bologna Univ. (Italy)). Jul 1988. Contract AC03- 
76SF00098. 15p. (CONF-8804111—4). NTIS, PC A03/MF 
A01. Order Number DE88016706/JAW. 

From 2. International Committee for Future Accelerators 
advanced beam dynamics workshop; Lugano, Switzerland (11 Apr 
1988). 

: A summary and commentary of the available theoretical and 
analytical tools and recent advances in the nonlinear dynamics, sta- 
bility and aperture issues in storage rings are presented. 11 refs., 4 
figs. 


54680 (SLAC/AP—71) Apiary I Asymmetric Particle 
Interactions Accelerator Research Yard. Gar-en, A.A. (Stan- 
ford Linear Accelerator Center, Menlo Park, CA (USA); 
Lawrence Berkeley Lab., CA (USA)). Jun 1988. Contract 
AC03-76SF00515. 30p. NTIS, PC A03/MF AOl. Order 
Number DE88015963/JAW. 

A preliminary, self-consistent design for an asymmetric colli- 
sion system between 12 GeV PEP electrons and 2 GeV positrons 
(or vice versa) in another ring is summarized in this informal 
report. The design is believed to be reasonable from the standpoint 
of beam-beam and optics limitations. However, optimistic assump- 
tions have been made about other elements of the system; these 
must be investigated in the future and appropriate modifications 
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made if necessary. The most important of these assumptions are 
that very high currents are achievable in both rings, that the syn- 
chrotron radiation from the separating dipole and quadrupoles can 
be masked, and that a high-field current septum magnet can be 
made. Bad news on any of these assumptions may lead to lower lu- 
minosity. On the positive side, a similar design using round beams is 
partly completed that promises 50% higher luminosity than that of 
this report, and if the overfocussing ideas of Feldman and Oddone 
can be realized, the radiation and septum magnet problems will be 
considerably relieved. 


54681 Vacuum system for the LBL advanced light source 
(ALS). Kennedy, K. (Lawerence Berkeley Laboratory, 
Berkeley, CA. 94720). AIP (American Institute of Physics) 
Conference - Proceedings; 171: No. 1, 52-59(30 Sep 1988). 
(CONF-880552—). 

From Topical conference on vacuum design of advanced 
and compact synchrotron light sources; Upton, NY, USA (16 May 
1988). 

' A 1.5 to 1.9 GeV synchrotron light sources is being built at 
LBL. The vacuum system is designed to permit all synchrotron 
photons on the median plane to escape the electron channel and go 
into an antechamber through a 10 mm high slot. This slot offers ef- 
fective RF isolation between the electron duct and the antecham- 
ber. All unused synchrotron photons within a few mrad of the 
median plane will be stopped by 96 nearly horizontal absorbers lo- 
cated in the antechamber. The gas, generated by the photons hit- 
ting the absorbers, will be directed down to reactive titanium sur- 
faces. 


54682 Design for APS 7 GeV storage ring vacuum system 
at ANL, Whrele, R.B.; Nielsen, R.W. (Argonne National 
Laboratory, Argonne, IL 60439). AIP (American Institute of 
Physics) Conference Proceedings; 171: No. 1, 60-72(30 Sep 
1988). (CONF-880552—). 

From Topical conference on vacuum design of advanced 
and compact synchrotron light sources; Upton, NY, USA (16 May 
1988). 

: The 7 GeV advanced Photon Source (APS) design includes 
a storage ring having a 1060-m circumference with the capability of 
accomodating 34 insertion devices (ID) and their associated photon 
beam lines. An additional 35 photon lines can be provided from 
bending magnets. The vacuum systems for the storage ring is de- 
signed to maintain a beam-on operating pressure of In Torr or less 
to achieve a positron beam lifetime of approximately 20 hours. The 
vacuum system and its current developmental status are described. 


54683 Vacuum system for room temperature X-ray lithog- 
raphy source (XLS). Schuchman, J.C. (Brookhaven National 
Laboratory, Upton, New York 11973). AIP (American Insti- 
tute of Physics) Conference Proceedings; 171: No. 1, 130- 
134(30 Sep 1988). (CONF-880552—). 

From Topical conference on vacuum design of advanced 
and compact synchrotron light sources; Upton, NY, USA (16 May 
1988). 

: A prototype room-temperature X-Ray Lithography Source 
(XLS)was proposed to be built at Brookhaven National Laboratory 
as part of a technology-transfer- to-American-industry program. 
The overall machine comprises a full energy linac, a 170 meter long 
transport line, and a 39 meter circumference storage ring. The 
scope of this paper will be limited to describing the storage ring 
vacuum system. (AIP) 


54684 Glow discharge conditioning techniques for syn- 
chrotron vacuum vessels. Dylla, H.F. (Plasma Physics Labo- 
ratory, Princeton University, Princeton, NJ 08543). AIP 
(American Institute of Physics) Conference Proceedings; 171: 
No. 1, 144-154(30 Sep 1988). (CONF-880552—). 

From Topical conference on vacuum design of advanced 
and compact synchrotron light sources; Upton, NY, USA (16 May 
1988). 

The application of glow discharge cleaning techniques for 
the surface conditioning of electron synchrotron vaccum vessels. is 
discussed. Glow discharge techniques can be applied either as a sur- 
face treatment prior to vessel assembly or as an in-situ conditioning 
technique. In either application glow discharge treatments with a 
variety of reactant gases (Ar, Ar/O2, He, and He) are shown to 
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reduce particle-induced desorption coefficients, and thus reduce 
beam conditioning time. Specific methods of applying glow dis- 
charge treatments to electron synchrotrons are discussed, and a 
comparison of glow discharge with photoelectron-induced beam 
conditioning is presented. 


54685 In-situ reactive glow discharge cleaning of NSLS 
distributed ion pumps. Johnson, E.D.; Chou, T.S. (Brookha- 
ven National Laboratory, NSLS, Upton New York 11973). 
AIP (American Institute of Physics) Conference Proceedings; 
171: No. 1, 175-185(30 Sep 1988). (CONF-880552—). 

From Topical conference on vacuum design of advanced 
and compact synchrotron light sources; Upton, NY, USA (16 May 
1988). 

Based on our experience with the in-situ cleaning of optical 
systems by reactive r. f. glow discharges [1,2] and the conditioning 
and preparation of distributed ion pump (DIP) elements [3], we 
have sought to develop strategies for recovering from severe 
vacuum accidents by restoring DIP elements of storage rings such 
as those at the NSLS in-situ. In this paper we will describe a series 
of experiments conducted in a test apparatus to condition a so 
called ‘egg-crate’ DIP in-situ, (this type element is common in older 
storage rings). A new untreated element, which was unable to 
pump below 5 x 10/sup -8/ Torr in its initial condition, was treated 
in oxygen and subsequent argon r.f. discharges, utilizing the pump 
element as the discharge electrode, resulting in a nitrogen pumping 
speed of 168 I/s at 2 x 10/sup -8/ Torr. A light bake at 75°C in- 
creased this to nearly 500 1/s at 5 x 10/sup -8/ Torr. After exposure 
to atmosphere the speed was reduced to nil at these pressures but 
subsequently recovered, without bakeout, by glow discharge clean- 
ing. 


54686 Lifetime and performance of NSLS storage rings. 
Halama, H.J. (Brookhaven National Laboratory, Upton, NY 
11973). AIP (American Institute of Physics) Conference Pro- 
ceedings; 171: No. 1, 227-235(30 Sep 1988). (CONF- 
880552—). 

From Topical conference on vacuum design of advanced 
and compact synchrotron light sources; Upton, NY, USA (16 May 
1988). : 

The performance of synchrotron light sources is measured 
primarily in terms of beam lifetime, beam size, and the recovery of 
normal operation after a section of the machine has been brought to 
atmospheric pressure. 


54687 Vacuum considerations for a heavy-ion storage 
ring with synchrotron light source attachment. Halama, H.; 
Johnson, B.; Jones, K.W.; Meron, M.; Schuchman, J. 
(Brookhaven, National Laboratory, Upton, New York 
11973). AIP (American Institute of Physics) Conference Pro- 
ceedings; 171: No. 1, 275-283(30 Sep 1988). (CONF- 
880552—). 

From Topical conference on vacuum design of advanced 
and compact synchrotron light sources; Upton, NY, USA (16 May 
1988). 

The combination of a heavy-ion storage ring with the intense 
photon beams from a synchrotron light source present new oppor- 
tunities for research in in atomic physics. At Brookhaven a design 
for such a facility has been proposed as the basis of a comprehen- 
sive National Atomic Physics Facility. Vacuum considerations are 
an important factor in its performance since the storage time of the 
heavy ions in the ring is vacuum-dependent. A vacuum system 
design for attainment of pressure of order 10/sup -11/ Torr in the 
heavy-ion ion storage ring is discussed. The photon source will be 
the x-ray ring of the National Synchrotron Light Source, and the 
heavy-ion source will be the BNL Tandem Van de Graaff Accel- 
erators. Differential pumping between components of the facility 
will allow for different pressures in the ion source, accelerators, 
transfer lines, and storage rings. For some experiments it may be 
useful to have gas jet or vapor targets in experimental sections 
viewed by detector systems that are not suitable for use in ultrahigh 
vacuum systems. Possible solutions to wide range of vacuum prob- 
lems are discussed. 
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54688 —Ss Insertion device vacuum system designs. Hoyer, E. 
(Lawrence Berkeley Laboratory, University of California, 
Berkeley, CA 94720). AIP (American Institute of Physics) 
Conference Proceedings; 171: No. 1, 291-302(30 Sep 1988). 
(CONF-880552—). 

From Topical conference on vacuum design of advanced 
and compact synchrotron light sources; Upton, NY, USA (16 May 
1988). 

Synchrotron light source insertion device vacuum systems 
now in operation and systems proposed for the future are reviewed. 
An overview of insertion devices is given and four generic vacuum 
chamber designs, transition section design and pumping consider- 
ations are discussed. Examples of vacuum chamber systems are pre- 
sented. 


54689 Design of vacuum chambers downstream of NSLS 
x-ray ring insertion devices. Schuchman, J.C.; Sharma, S. 
(National Synchrotron Light Source Brookhaven National 
Laboratory, Upton, New York, USA). AIP (American Insti- 
tute of Physics) Conference Proceedings; 171: No. 1, 311- 
317(30 Sep 1988). (CONF-880552—). 

From Topical conference on vacuum design of advanced 
and compact synchrotron light sources; Upton, NY, USA (16 May 
1988). 

As part of the NSLS Phase II project three insertion devices 
are planned for the beamlines X-1, X-17, and X-25, namely, a soft 
X-ray undulator, a superconducting wiggler, and a hybrid wiggler. 
The effect of these insertion devices on the design of vacuum 
chambers downstream of these devices is the subject of this paper. 
(AIP) 


54690 Measurements of a prototype synchrotron radi- 
ation pumped absorber for future light sources. Chou, T.S.; 
Foerster, C.L.; Halama, H.; Lanni, C. (Brookhaven National 
Laboratory, Upton, NY 11973). AIP (American Institute of 
Physics) Conference Proceedings; 171: No. 1, 334-341(30 Sep 


1988). (CONF-880552—). 

From Topical conference on vacuum design of advanced 
and compact synchrotron light sources; Upton, NY, USA (16 May 
1988). 

In the new generation of advanced synchrotron light 
sources, the conventional concept of distributed pumping is no 
longer suitable for removing the gas load caused by photon stimu- 
lated desorption (PSD). A new concept using a combination of 
photon absorber and pumping station has been designed, construct- 
ed, and installed in the U10B beam line at the VUV ring of the Na- 
tional Synchrotron Light Source. The system consists of an electri- 
cally insulated water cooled copper block, a titanium sublimation 
pump, calibrated BA gauges, a calibrated RGA, and a known con- 
ductance. A photon beam 10 milliradian wide and 3.26 milliradian 
high, having critical energy of 500 eV, is directed on the absorber. 
PSD yield is studied as a function of total beam dose and absorber 
surface preparation. The results from this experiment, pump charac- 
teristics, design of an absorber pump for future light sources, and 
the pressure improvement factors will be presented. 


54691 Thermal performance of the SSRL beam line 6—2 
upstream beryllium window. Youngman, B.P.; Arthur, J 
(Stanford Synchrotron Radiation Laboratory Stanford, CA 
94309). AIP (American Institute of Physics) Conference Pro- 
ceedings; 171: No. 1, 342-349(30 Sep 1988). (CONF- 
880552—). 

From Topical conference on vacuum design of advanced 
and compact synchrotron light sources; Upton, NY, USA (16 May 
1988). 

This paper describes results of an infra-red measurement of 
the temperature distribution on the upstream, 0.254 millimeter thick 
beryllium window on SSRL Beam Line 6—2, illuminated by a 1.89 
meter long 54 pole wiggler. The temperature field observed in the 
test was analyzed using finite element analysis and the total ab- 
sorbed power determined. The analysis technique was verified by 
calculating the temperature field produced by a known heat load in 
a test conducted at the Lawerence Livermore National Laboratory. 
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54692 Closing Remarks: A perspective from the advanced 
synchrotron light source conference on the vacuum design of 
advanced and compact synchrotron light sources. Johnson, 
E.D. (Brookhaven National Laboratory, NSLS, Upton New 
York 11973). AIP (American Institute of Physics) Conference 
Proceedings; 171: No. 1, 376-380(30 Sep 1988). (CONF- 
880552—). 

From Topical conference on vacuum design of advanced 
and compact synchrotron light sources; Upton, NY, USA (16 May 
1988). 

The scope and breadth of the conference are reviewed form 
the personal perspective of the author. The need for additional de- 
sorption data and more rapid development and testing of prototype 
vacuum system components for the next generation facilities are 
highlighted. 
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54693 (IC—88/105) History and the future of the optical 
fibre communication in China. Liu Zhenyuan. (International 
Centre for Theoretical Physics, Trieste (Italy)). Jun 1988. 
Sp. NTIS (US Sales Only), PC A02/MF AOl. Order 
Number DE88704216/JAW. 

In this paper, the history and the future of the optical fibre 
communication in China are described. (author). 3 refs. 


(OAEP—1-104) Absolute efficiency of the Nal 
CH 6 tisheD tan anteater ak ele aes amity baa 
panyawong, S. (Office of Atomic Energy for Peace, Bang- 
kok (Thailand)). Dec 1983. 9p. (In Thai). NTIS (US Sales 
—- PC A02/MF AOl. Order Number DE88704307/ 
AW. 

Absolute efficiency of the Nal(T1) 5 inch x 5 inch counter 
for a round filter paper was calculated using standard radioactive 
sources cesium-137, manganese-54 and cobalt-60. The calculated ef- 
ficiency can be used in determining the activity of the mentioned 
radioisotopes in the air filtering through the 10.4 cm. diameter filter 
paper. The activity of the other radioisotopes can be determined by 
the same methods. The mentioned efficiency is the peak efficiency. 
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REFER ALSO TO CITATION(S) 53592, 53592, 53655, 53815, 53817, 53817, 
53818, 53819, 53839, 54330, 54542, 54808, 54922, 55071, 55072, 55073, 55074, 
55075, 55076, 55079, 55089, 55090, 55091, 55092, 55230, 55922 


54695 (AD-A—195443/7/XAB) PECVD (Plasma En- 
hanced Chemical Vapor Deposition) diamond thin films for 
research instrumentation. Final report, 9 January 1987-30 
April 1988, Peters, M.G.; Pinneo, J.M.; Ravi, K.V.; Plano, 
L.S. (Crystallume, Menlo Park, CA (USA)). 1988. 37p. 
NTIS, PC A03/MF AOI. 

Natural diamond exhibits several properties that indicate its 
utility as a semiconducting material. It is environmentally robust 
and an excellent thermal conductor, characteristics which would 
allow it to operate under temperature and radiation conditions that 
would render useless more commonly used semiconductors such as 
silicon and GaAs. In addition, it has optical properties that suggest 
its use as a short-wavelength turnable laser. Several materials issues 
have prevented the development of diamond as a semiconductor in 
device, laser, and related applications. Natural diamond is expensive 
to obtain in useful sizes. The impurity and defect levels can vary 
dramatically from one sample to the next, making potential product 
reproducibility difficult to achieve. It is unavailable in thin film 
form. High-pressure synthetic diamond is also unsuitable for the 
foregoing applications because of impurities and inability to 
produce thin films. 


54696 (ANSTO/M—117) Radioactivity determination by 
coincidence counting. Part 1: Setting up the equipment and 
the standardisation of cobalt-60. Wyllie, H.A. (Australian 
Nuclear Science and Technology Organisation, Lucas 
Heights). Nov 1987. 18p. NTIS (US Sales Only), PC A03/ 
MF AO1. Order Number DE88703097/JAW. 
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The 4 a B-y coincidence counting equipment used in the 
Lucas Heights radioisotope standards laboratory for international 
comparisons is described in detail. A radioactivity standard is a 
method rather than a material object; as such it can be specified 
clearly only by discussing fully the setting-up and operation of one 
particular set of equipment. This manual is written for persons who 
are setting up such equipment for the first time. 


54697 (BNL—41645) Maximum information with mini- 
mum complexity from a coincidence assay system. Zucker, 
M.S. (Brookhaven National Lab., Upton, NY (USA)). 1988. 
Contract AC02-76CH00016. 5p. (CONF-880910—1). NTIS, 
PC A02/MF AO1. Order Number DE88016573/JAW. 

From Industrial radiation and radioisotope measurement ap- 
plications; Pinehurst, NC, USA (7 Sep 1988). 

ere are nuclear based assay situations where measurement 

of coincident radiation is possible and also appropriate because the 
coincidence requirement serves to decrease background and more- 
over may be particularly characteristic of the material being as- 
sayed. In these cases, besides the basic coincidence response, the 
coincidence system can be made to furnish additional useful infor- 
mation, to reduce the sensitivity of the measurement to detection 
efficiency, provide a continuous test of system performance, and in 
some instances, signal the presence of environmental noise or nucle- 
ar interferences. This paper discusses this coincidence system fur- 
ther. 3 refs., 1 fig. 


54698 (CEA-R—5431) IMPECC, new 4 7 B y coinci- 
dence system. Bouchard, J.; Chauvenet, B.; Vatin, R. (CEA 
Centre d'Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette 
(France). Office des Rayonnements Ionisants). May 1988. 
68p. (In French). NTIS (US Sales Only), PC A04/MF AO1. 
Order Number DE88754998/JAW. 

The new 4 a B y coincidence system IMPECC which uses 
an extensible dead time circuit common to both channels is de- 
scribed. Correction formulae which take into account the particu- 
larities of the electronics are also presented. The use of two ADC’s 
and the symmetry in the two channels gives us a very powerful in- 
strument when measuring complex decay scheme radionuclides. 


54699 (CERN-EP—88-57) Application of silicon-detector 
technology to the space-laboratory experiment Astro-Mag. 
Barbiellini, G. (European Organization for Nuclear Re- 
search, Geneva (Switzerland)). 20 May 1988. 8p. (CONF- 
8710241—2). NTIS (US Sales Only), PC A02; 1; GPO Dep. 
Order Number DE88013864/JAW. 

From International forum on scientific uses of the space sta- 
tion; Venice, Italy (4 Oct 1987). 

Silicon detectors (SDs) have been used in nuclear physics 
for a long time. The typical field of application of SDs is the meas- 
urement of the energy loss (dE/dx) and of the total energy E of 
highly ionizing particles. Recently SDs have been introduced in el- 
ementary-particle physics for short-lifetime measurements and for 
precision-tracking determination. The fast development of very 
large scale integration (VLSI) electronics now allows large solid 
angle coverage for tracking with an accuracy of a few microns. 
More recently, SDs have been used in calorimeters that measure 
the electron or photon energy by counting the particles generated 
in the electromagnetic shower development. The first prototype of 
a hadron calorimeter is now being constructed by the SI-CA-PO 
Collaboration to verify experimentally in a test beam the possibility 
of producing equal response (or equal energy deposited in the SD 
of the calorimeter) for hadrons or electrons of the same incident 
energy (e/h = 1). 5 refs., 7 figs. 


54700 (CONF-8710276—5) Expectations for direct 
photon physics from Fermilab experiment E705. Wagoner, 
D.E.; Arenton, M.; Chen, T.Y.; Conetti, S.; Cox, B.; Del- 
champs, S.; Etemadi, a; Fortney, L.; ; Guffey, K,; ; Haire, M. 
(Prairie View A and M ‘Univ., TX (USA)). Nov 1987. Con- 
tract AS05-76ER03065. 13p. NTIS, PC A03/MF AOl; 1; 
GPO Dep. Order Number TI88016552/JAW. 

From Advanced research workshop on QCD hard hadronic 
processes; St. Croix, Virgin Islands, U.S. (8 Oct 1987). 

The E705 scintillation glass/lead glass electromagnetic calo- 
rimeter is described. The trigger used for recording high transverse 
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momentum direct photon signals from 300 GeV/c 2/sup {minus}/, 
a*, {bar p}, p interactions in a Li’ target is explained. Preliminary 
results on the response of this direct photon trigger and electro- 
magnetic calorimeter and expected event sensitivities are presented. 
14 refs., 9 figs., 2 tabs. 


54701 (FNAL-TM—1537) Proposed design of SAMUS 
[small angle muon spectrometer] toroid and its magnetic field 
calculation. Yamada, R. (Fermi National Accelerator Lab., 
Batavia, IL (USA)). 9 Jun 1988. Contract AC02- 
76CH03000. 10p. NTIS, PC A02/MF AOl; 1; GPO Dep. 
Order Number DE88016747/JAW. 

Presently the D{null} detector has three big toroidal mag- 
nets; one Central Toroid (CF) and two End Wall Toroids (EF). 
The EF toroids have central openings 72” x 72”. Originally, this 
opening was meant for possible future end-plug calorimeters. In- 
stead we are now designing Small Angle Muon Spectrometer 
(SAMUS) for the opening. The major component will be built at 
Serpukhov. The design of the toroid magnets and its magnetic field 
calculations is being done by exchanging information between Ser- 
pukhov and Fermilab. 2 refs., 4 figs., 1 tab. 


54702 (GKSS—86/E/71) Multiwire proportional counter 
for neutron radiography. Wrobel, M.; Buenemann, D.; 
Greim, L. (GKSS-Forschungszentrum Geesthacht 
G.m.b.H., Geesthacht-Tesperhude (Germany, F.R.)). 1986. 
8p. (CONF-8606235—). Special print from: J.P. Barton, G. 
Farny, J.L. Person, H. Roettger (eds.): Neutron Radiogra- 
phy, Proceedings of the Second World Conference, p. 829- 
836. Dordrecht: Reidel, 1986. 

From 2. world conference on neutron radiography; Paris, 
France (16 Jun 1986). 

Neutron radiography with a position sensitive multiwire pro- 
portional counter enables testing at low intensity neutron beams. 
The sensitive area of the described multiwire counter is 250 mm . 
250 mm. Three planes of wires are provided, two cathodes and one 
anode. Readout of position is done by charge division. The neu- 
trons are detected by the /sup 3/He(n,p)T reaction in the gas fill- 
ing. The detector efficiency for thermal neutrons is about 50%. 
Neutron radiographic images of some test objects are shown and 
discussed with respect to contrast and resolution. 


54703 (IAEA-R—3006-F) Design of nuclear spectroscopy 
electronics based on the EUROsystem standard. Final report 
for the period December 1981 - December 1987. Pahor, J 
(Institut Jozef Stefan, Ljubljana (Yugoslavia)). (International 
Atomic Energy Agency, Vienna (Austria)). Nov 1987. 56p. 
NTIS (US Sales Only), PC A04/MF AOl1. Order Number 
DE88703144/JAW. 

The development of modular nuclear instruments in the 
EUROcard system has been continued by the design of a staircase 
generator; such an instrument is needed for accurate testing of spec- 
troscopy amplifiers. The generator provides very precisely defined 
steps with the period between them varying from 8 to 50 microse- 
conds, the output voltage continuously variable from 2 to 5 V, and 
attenuated ion steps between 1 and 100. Great care was taken that 
individual steps exhibit no overshot, thus providing a very clean 
signal to the input of a tested amplifier. The circuitry is kept 
simple, and it can be easily constructed in any electronics laborato- 
ry. Figs. 


54704 (IFVE-OEA/OEIUNK—87-74) Data acquisition 
and processing system of on-line experimental setup for me- 
thodical investigations on the IHEP accelerator. Bityukov, 
S.I; Dzhelyadin, R.I.; Zelepukin, S.A. and others. (Gosu- 
darstvennyj Komitet po Ispol’'zovaniyu Atomnoj Ehnergii 
SSSR, Serpukhov. Inst. Fiziki Vysokikh \Ehnergij). 1987. 
1lp. (in Russian). NTIS (US Sales Only), PC A03/MF AO1. 
Order Number DE88703180/JAW. 

SM-4 mini-computer- and ‘Electronika-60’ micro-computer- 
base software and hardware, designed for acquisition, accumulation 
and processing of data obtained during methodical investigations 
into multichannel calorimetric and track detecors are described. 
The system is characterized by a modulus structure, which allows 
one to rapidly adapt it to concrete experimental equipment. Micro- 
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computer software is written in 'MODULA-2’ language. FOR- 
TRAN language is used to write down programs for data process- 
ing and representation. 7 refs.; 4 figs. 


54705 (IFVE-ONF—87-159) Fast proportional chamber 
with freon-14 and isobutane mixture. Kostromin, P.P.; Kras- 
nokutskij, R.N.; Kurchaninov, L.L.; Skripachev, O.V.; Fe- 
dyakin, N.N.; Shuvalov, R.S.; Metelev, A.G.; Tikhonov, 
V.V. (Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj 
Ehnergii SSSR, Serpukhov. Inst. Fiziki Vysokikh Ehnergij; 
Moskovskij Inzhenerno-Fizicheskij Inst. (USSR)). (Gosu- 
darstvennyj Komitet po Ispol’'zovaniyu Atomnoj Ehnergii 
SSSR, Serpukhov. Inst. Fiziki Vysokikh Ehnergij). 1987. 
8p. (In Russian). NTIS (US Sales Only), PC A02/MF AO1. 
Order Number DE88704249/JAW. 

Submitted to the journal Instrum. Exp. Tech. . 

The multiwire proportional chamber with a diameter of 12 
cm is shown to be able to operate at very high counting rates of 
0.5x10/sup 6/ particles/s per wire (or 5x10/sup 7/ particles/s per 
10 cm/sup 2/ of the chamber area),. This performance was achieved 
with gas mixtures of CF/sub 4/ and isobutane i-C/sub 4/H/sub 10/ 
(80%-20%) at atmospheric pressure with a small anode-cathode dis- 
tance of 4 mm. The equivalent noise charge of the preamplifier- 
shaping system is ~ electrons 10/sup 3/. Such a low equivalent 
noise charge allows to operate at gas gains of about 10/sup 3/ and 
to reduce space charge effects. 4 refs.; 4 figs. 


54706 (INFN/AE—88/3) A Cherenkov ring imaging 
device for particle identification in a B{bar B} factory detec- 
tor. Bacchetta, N.; Bisello, D.; Castro, A.; Wyss, J. (Pauda 
Univ. (Italy). Dipt. di Fisica). 18 Mar 1988. 15p. (CONF- 
871261—3). NTIS (US Sales Only), PC A03. Order Number 
DE88017089/JAW. 

From Workshop on B-meson factory; Courmayeur, Italy (14 
Dec 1987). 

During the past years a great interest has emerged for 
bottom physics. In particular the origin of the CP violation might 
be identified if intense sources of B mesons were available. Howev- 
er bottom physics is characterized by a small efficiency in full 
event reconstruction. To enhance this capability unambiguous parti- 
cle identification and very low gamma energy measurement must 
be assured over the whole solid angle. In the following a particle 
identification device based on the Cherenkov Ring Imaging tech- 
nique is presented. The device parameters are optimized for ELISA 
project, the proposed italian B{bar B} factory. 11 refs., 12 figs., 2 
tabs. 


54707 (INIS-BR—1257) Digital computerized eletrome- 
tric system for radiation dosimetry with electrets. Cruvinel, 
P.E.; Mascarenhas, S.; Rodrigues, A.R.D.; Farias, M.A.C. 
(Empresa Brasileira de Pesquisa Agropecuaria, Sao Carlos 
(Brazil)). (Universidade Estadual de Campinas (Brazil)). 
1985. 19p. (In Portuguese). (CONF-8509458—). NTIS (US 
Sales Only), PC A03/MF AOl. Order Number 
DE88704143/JAW. 

From 9. Brazilian congress on biomedical engineering; Cam- 
pinas, Brazil (3 Sep 1985). 

A Digital Computerized Eletrometric System for radiation 
dosimetry with electrets is presented. The measurement of the 
charge on the dosimeter and corresponding dose as well as the 
identification of up to 1024 users are reported. The operation in 
automatic and manual mode such as the use of the system as ‘clock 
register’ are described. (M.A.C.). 


54708 (INIS-mf—11309, pp 50-51) Improved one-dimen- 
sional correlation experiments. Hall, L.D.; Norwood, T-.J. 
(Cambridge Univ. (UK); Addenbrooke’s Hospital, Cam- 
bridge (UK)). 1988. NTIS (US Sales Only), PC A09/MF 
yer Order Number DE88704029/JAW. (CONF-8805190— 


From 9. European experimental NMR conference; Bad 
Aussee, Austria (16 May 1988). 
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54709 (INIS-mf—11309, pp 49) Determination of heter- 
onuclear long-range coupling constants by soft-H,C-COSY. 
Kessler, H.; Anders, U.; Gemmecker, G. (Frankfurt Univ. 
(Germany, F.R.). Inst. fuer Organische Chemie). 1988. 
NTIS (US Sales Only), PC A09/MF AOl. Order Number 
DE88704029/JAW. (CONF-8805190—). 

From 9. European experimental NMR conference; Bad 
Aussee, Austria (16 May 1988). ‘ 


54710 (INIS-mf—11309, pp 45-46) ADPT (Adiabatic Po- 
larization Transfer) - new polarization transfer mechanism, 
which does not depend on J-constant value. Zaloznikh, V.M.; 
Fedorov, L.A. 1988. NTIS (US Sales Only), PC A09/MF 
A01. Order Number DE88704029/JAW. (CONF-8805190— 


) 
From 9. European experimental NMR conference; Bad 
Aussee, Austria (16 May 1988). 


54711 (INIS-mf—11309, pp 43-44) HOMOTANGO - an 
alternative to INADEQUATE?. Zaloznikh, V.M.; Fedorov, 
L.A. 1988. NTIS (US Sales Only), PC A09/MF AO1. Order 
Number DE88704029/JAW. (CONF-8805190—). 


From 9. European experimental NMR conference; Bad 
Aussee, Austria (16 May 1988). 


54712 (INIS-mf—11309, pp 42) Phase coherence and sol- 
vent suppression in rotating-frame experiments. Esposito, G.; 
Gibbons, W.A.; Bazzo, R. (Eniricerche spa, Roma (Italy); 
London Univ. (UK); Oxford Univ. (UK). Dept. of Bio- 
chemistry). 1988. NTIS (US Sales Only), PC A09/MF AO1. 
Order Number DE88704029/JAW. (CONF-8805190—). 

From 9. European experimental NMR conference; Bad 
Aussee, Austria (16 May 1988). 


54713 (INIS-mf—11309, pp 41) Transient nutations for 
pulsed r.f. fields. Schaefer, A.; Ziessow, D. (Technische 
Univ. Berlin (Germany, F.R.)). 1988. NTIS (US Sales 
Only), PC A09/MF AOl. Order Number DE88704029/ 
JAW. (CONF-8805190—). 


From 9. European experimental NMR conference; Bad 
Aussee, Austria (16 May 1988). 


54714 (INIS-mf—11309, pp 40) Digital quadrature detec- 
tion in NMR spectroscopy. Rydzy, M.; Ziessow, D.; Keller, 
T. (Technische Univ. Berlin (Germany, F.R.); Bruker Ana- 
lytische Messtechnik, Rheinstetten (Germany, F.R.)). 1988. 
NTIS (US Sales Only), PC A09/MF A011. Order Number 
DE88704029/JAW. (CONF-8805190—). 


From 9. European experimental NMR conference; Bad 
Aussee, Austria (16 May 1988). 


54715 (INIS-mf—11309, pp 39) Optimation of polariza- 
tion transfer experiments taking into account transversal re- 
laxation. Bauer, A.; Mueller, N. (Johannes Kepler Universi- 
ty, Institute of Chemistry, Linz (Austria)). 1988. NTIS (US 
Sales Only), PC AO09/MF AOl. Order Number 
DE88704029/JAW. (CONF-8805190—). 

From 9. European experimental NMR conference; Bad 
Aussee, Austria (16 May 1988). 


54716 (INIS-mf—11309, pp 38) New approaches to the 
computer analysis of two dimensional NMR spectra. Meier, 
B.U.; Boentges, S.; Madi, Z.L.; Ernst, R.R. (Eidgenoes- 
sische Technische Hochschule, Zurich (Switzerland)). 1988. 
NTIS (US Sales Only), PC A09/MF A0O1. Order Number 
DE88704029/JAW. (CONF-8805190—). 


From 9. European experimental NMR conference; Bad 
Aussee, Austria (16 May 1988). 
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54717 (INIS-mf—11309, pp 37) Soft pulses applied to 2D 
NMR experiments. Brueschweiler, R.; Griesinger, C.; Soer- 
ensen, O.W.; Ernst, R.R. (Eidgenoessische Technische 
Hochschule, Zurich (Switzerland)). 1988. NTIS (US Sales 
Only), PC A0O9/MF AOl. Order Number DE88704029/ 
JAW. (CONF-8805190—). 

From 9. European experimental NMR conference; Bad 
Aussee, Austria (16 May 1988). 


54718 (INIS-mf—11309, pp 36) Pulse shaping and selec- 
tive excitation: the effect of scalar coupling. Bazzo, R.; Boyd, 
J.; Soffe, N. (Oxford Univ. (UK). Dept. of Biochemistry). 
1988. NTIS (US Sales Only), PC A09/MF AOl. Order 
Number DE88704029/JAW. (CONF-8805190—). 

From 9. European experimental NMR conference; Bad 
Aussee, Austria (16 May 1988). 


54719 (INIS-mf—11309, pp 34-35) DEPT based heteron- 
uclear correlations with improvements. Batta, G.; Koever, 
K.E. (L. Kossuth University, Debrecen (Hungary); Biogal 
Pharmaceutical Works, Debrecen (Hungary)). 1988. NTIS 
(US Sales Only), PC A09/MF AOl. Order Number 
DE88704029/JAW. (CONF-8805190—). 

From 9. European experimental NMR conference; Bad 
Aussee, Austria (16 May 1988). 


54720 (INIS-mf—11309, pp 33) Speculations on rotating 
frame heteronuclear NOE experiments. Batta, G.; Koever, 
K.E. (L. Kossuth University, Debrecen (Hungary); Biogal 
Pharmaceutical Works, Debrecen (Hungary)). 1988. NTIS 
(US Sales Only), PC A09/MF AOl. Order Number 
DE88704029/JAW. (CONF-8805190—). 

From 9. European experimental NMR conference; Bad 
Aussee, Austria (16 May 1988). 


54721 (INIS-mf—11309, pp 32) Various applications of 
NMR imaging methods outside the medical field. Sauzade, 
M. 1988. NTIS (US Sales Only), PC A09/MF AO1. Order 
Number DE88704029/JAW. (CONF-8805190—). 

From 9. European experimental NMR conference; Bad 
Aussee, Austria (16 May 1988). 


54722 (INIS-mf—11309, pp 31) High resolution NMR 
on organic conductors. Mehring, M.; Helmle, H.; Hentsch, 
F.; Koengeter, D.; Rempel, U. 1988. NTIS (US Sales Only), 
PC A09/MF AOl. Order Number DE88704029/JAW. 
(CONF-8805190—). 

From 9. European experimental NMR conference; Bad 
Aussee, Austria (16 May 1988). 


54723 (INIS-mf—11309, pp 30) Nonlinear incoherent 
spectroscopy. Bluemich, B.; Paff, J. (Max-Planck-Institut 
fuer Polymerforschung, Mainz (Germany, F.R.)). 1988. 
NTIS (US Sales Only), PC A09/MF AO1. Order Number 
DE88704029/JAW. (CONF-8805190—). 

From 9. European experimental NMR conference; Bad 
Aussee, Austria (16 May 1988). 


54724 (INIS-mf—11309, pp 29) Pulse spectroscopy with 
a quantized field. Jeener, J. (Universite Libre de Bruxelles 
(Belgium)). 1988. NTIS (US Sales Only), PC A09/MF AO1. 
Order Number DE88704029/JAW. (CONF-8805190—). 

From 9. European experimental NMR conference; Bad 
Aussee, Austria (16 May 1988). 


54725 (INIS-mf—11309, pp 27-28) Self diffusion meas- 
urements, spatial localization and signal suppression by use of 
rf field inhomogeneity. Canet, D.; Boudot, D.; Belmajdoub, 
A. (Nancy-1 Univ., 54 (France)). 1988. NTIS (US Sales 
Only), PC A09/MF AOl. Order Number DE88704029/ 
JAW. (CONF-8805190—). 


From 9. European experimental NMR conference; Bad 
Aussee, Austria (16 May 1988). 
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54726 (INIS-mf—11309, pp 26) Multidimensional corre- 
lation spectroscopy. Freeman, R.; Friedrich, J.; Davies, S. 
(Cambridge Univ. (UK)). 1988. NTIS (US Sales Only), PC 
A09/MF A0O1. Order Number DE88704029/JAW. (CONF- 
8805190—). 

From 9. European experimental NMR conference; Bad 
Aussee, Austria (16 May 1988). 


54727 (INIS-mf—11309, pp 25) 3D NMR - prospects 
and limits. Armitage, H.; Ziessow, D. (Technische Univ. 
Berlin (Germany, F.R.)). 1988. NTIS (US Sales Only), PC 
A09/MF AOl1. Order Number DE88704029/JAW. (CONF- 
8805190—). 


From 9. European experimental NMR conference; Bad 
Aussee, Austria (16 May 1988). 


54728 (INIS-mf—11309, pp 24) Non-trivial effects of re- 
laxation in two-dimensional NMR y. Wimperis, 
S.; Boehlen, J.M.; Limat, D.; Dalvit, C.; Pfaendler, P.; Eg- 
genberger, U.; Bodenhausen, G. (Lausanne Univ. (Switzer- 
land). Inst. de Chimie Organique). 1988. NTIS (US Sales 
Only), PC A09/MF AOl. Order Number DE88704029/ 
JAW. (CONF-8805190—). 

From 9. European experimental NMR conference; Bad 
Aussee, Austria (16 May 1988). 


54729 (INIS-mf—11309, pp 23) New twists to some old 
experiments. Bax, A.; Marion, D.; Lerner, L.; Tschudin, R. 
(National Institutes of Health, Bethesda, MD (USA)). 1988. 
NTIS (US Sales Only), PC A09/MF AO1. Order Number 
DE88704029/JAW. (CONF-8805190—). 

From 9. European experimental NMR conference; Bad 
Aussee, Austria (16 May 1988). 


54730 (INIS-mf—11309, pp 21) Procedures for disentan- 
gling complex 2D NMR spectra. Radloff, C.; Madi, Z.L.; 
Griesinger, C.; Meier, B.U.; Soerensen, O.W.; Ernst, R.R. 
(Eidgenoessische Technische Hochschule, Zurich (Switzer- 
land)). 1988. NTIS (US Sales Only), PC AO9/MF AOI1. 
Order Number DE88704029/JAW. (CONF-8805190—). 


From 9. European experimental NMR conference; Bad 
Aussee, Austria (16 May 1988). 


54731 (INIS-mf—11309, pp 20) SEMUT spectral editing, 
calibration of rf field strengths, and TOSS at high spinning 
speeds in /sup 13/C CP/MAS NMR of solids. Nielsen, N.C.; 
Bildsoee, H.; Jakobsen, H.J.; Soerensen, O.W. (Aarhus 
Univ. (Denmark); Eidgenoessische Technische Hochschule, 
Zurich (Switzerland)). 1988. NTIS (US Sales Only), PC 
A09/MF A0O1. Order Number DE88704029/JAW. (CONF- 
8805190—). 


From 9. European experimental NMR conference; Bad 
Aussee, Austria (16 May 1988). 


54732 (INIS-mf—11309, pp 19) Towards high resolution 
NMR of any nucleus in solids: SMAQ: Super Magic Angles 
for Quadrupole (and other) interaction(s). Llor, A.; Virlet, J. 
(CEA Centre d’Etudes Nucleaires de Saclay, 91 - Gif-sur- 
Yvette (France)). 1988. NTIS (US Sales Only), PC A09/ 
MF AOl. Order Number DE88704029/JAW. (CONF- 
8805190—). 


From 9. European experimental NMR conference; Bad 
Aussee, Austria (16 May 1988). 


54733 (INIS-mf—11309, pp 18) Rotational resonance in 
spin-pair systems in solids. Levitt, M.H.; Raleigh, D.P.; Kol- 
bert, A.C.; Oas, T.G.; Griffin, R.G. (M.1.T., Cambridge 
(USA)). 1988. NTIS (US Sales Only), PC A09/MF AOl. 
Order Number DE88704029/JAW. (CONF-8805190—). 


From 9. European experimental NMR conference; Bad 
Aussee, Austria (16 May 1988). 
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54734 (INIS-mf—11309, pp 17) Two dimensional NMR 
techniques for studying molecular structure and dynamics of 
solids. Spiess, H.W. (Max-Planck-Institut fuer 
Polymerforschung, Mainz (Germany, F.R.)). 1988. NTIS 
(US Sales Only), PC A09/MF AOl. Order Number 
DE88704029/JAW. (CONF-8805190—). 
From 9. European experimental NMR conference; Bad 
Aussee, Austria (16 May 1988). 


54735 (INIS-mf—11309, pp 16) Solid state NMR imag- 
ing with magic angle saree Veeman, W.S.; Cory, D.G-.; 
Os, J.W.M. van; Reichwein, A 


. (Katholieke Univ. Nijmegen 
(Netherlands)). ‘1988. NTIS (US Sales Only), PC A09/MF 


A01. Order Number DE88704029/JAW. (CONF-8805190— 


ds 
From 9. European experimental NMR conference; Bad 
Aussee, Austria (16 May 1988). 


54736 (INIS-mf—11309, pp 15) 1.Phase in quantum 
measurement 2.New angles in sample spinning. Pines, A. 
(California Univ., Berkeley (USA)). 1988. NTIS (US Sales 
Only), PC ‘A09/MF A0Ol. Order Number DE88704029/ 
JAW. (CONF-8805190—). 

From 9. European experimental NMR conference; Bad 
Aussee, Austria (16 May 1988). 


54737 (INIS-mf—11309, pp 14) Utility and manipulation 
of NOEs in paramagnetic molecules. La Mar, G.N.; Thana- 
bal, V.; Dugad, L.M. (California Univ., Davis (USA). Dept. 
of Chemistry). 1988. NTIS (US Sales Only), PC A09/MF 
A01. Order Number DE88704029/JAW. (CONF-8805190— 


). 
From 9. European experimental NMR conference; Bad 
Aussee, Austria (16 May 1988). 


54738 (INIS-mf—11309, pp 13) Strategies for NMR 
studies of dilute aqueous solutions. Lallemand, J.Y. (Centre 
National de la Recherche Scientifique, 91 - Gif-sur-Yvette 


(France). Inst. de Chimie des Substances Naturelles). 1988. 
NTIS (US Sales Only), PC A09/MF A011. Order Number 
DE88704029/JAW. (CONF-8805190—). 

From 9. European experimental NMR conference; Bad 
Aussee, Austria (16 May 1988). 


54739 (INIS-mf—11309, pp 9) Some rotating frame ex- 
periments in solution. Kessler, H. (Frankfurt Univ. (Germa- 
ny, F.R.). Inst. fuer Organische Chemie). 1988. NTIS (US 
Sales Only), PC A09/MF AOl. Order Number 
DE88704029/JAW. (CONF-8805190—). 

From 9. European experimental NMR conference; Bad 
Aussee, Austria (16 May 1988). 


54740 (INIS-mf—11309, pp 2-3) Localized MR spectros- 
copy in humans. Segebarth, C.; Luyten, P.; Hollander, J. 
den. (Erasme Hospital, Brussels (Belgium); Philips Medical 
Systems, Best (Netherlands)). 1988. NTIS (US Sales Only), 
PC A09/MF AOl. Order Number DE88704029/JAW. 
(CONF-8805190—). 

From 9. European experimental NMR conference; Bad 
Aussee, Austria (16 May 1988). 


54741 (INIS-mf—11309, pp 118) /sup 23/Na NMR in 
solids. Larsson, K.M.; Dobson, C.M.; Cooper, S.R. (Oxford 
Univ. (UK). Inorganic Chemistry Lab.). 1988. NTIS (US 
Sales Only), PC AO9/MF AOl. Order Number 
DE88704029/JAW. (CONF-8805190—). 

From 9. European experimental NMR conference; Bad 
Aussee, Austria (16 May 1988). 


54742 (INIS-mf—11804, pp 77-99) High-sensitivity pro- 
portional counter tube for underground radiation measure- 
ment. Fischer, U. (FAG Kugelfischer Georg Schaefer 
K.G.a.A., Erlangen (Germany, F.R.)). 1987. (In German). 
NTIS (US Sales Only), PC A09/MF A0O1. Order Number 
DE88754838/JAW. (CONF-8705328—). 
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From 5. symposium on nuclear reactor remote monitoring; 
Karlsruhe, F.R. Germany (4 May 1987). 

This permanently filled proportional detector is capable of 
rapidly detecting any changes in local dose/local dose rate at short 
measuring cycles, thus allowing to correlate clearly a change in de- 
tector response with a change in ambient radiation level. Its design, 
electronics and detector characteristics are described briefly. Field 
measurements showed that local and large-aréa metereological data 
need to be considered in cases of local-dose-rate changes of up to 
30%. 


54743 (INIS-SU—33/A, pp 40-48) Technique for spectra 
reconstruction and neutron radiation kinetics from the meas- 
urements on two time-of-flight bases. Kuryakin, V.F.; Stase- 
vich, A.A. 1987. (In Russian). NTIS (US Sales Only), PC 
A05/MF AO1. Order Number DE88780175/JAW. 

Voprosy Atomnoj Nauki i Tekhniki.; no. 1. 

In Methods and programs for numerical solution of mathe- 
matical physics problems. Scientific and technical collection. 

The procedure of radiation spectrum and kinetics restoration 
by measurements on two time-of-flight bases without using pulse 
characteristics of measuring equipment is determined using specific 
feature of time-of-flight measurements. It is proved that approxi- 
mated solution is uniformly reduced to the precise one; the class of 
functions, for which the procedure is theoretically feasible, is men- 
tioned. Numerical calculations exhibit practical applicability of the 
method and its advantages. 


54744 (INIS-SU—59/A, pp 73-74) Automated system on 
the base of SM-4 computer for simultaneous neutron experi- 
ments on structure and dynamics of solids by the time-of- 
flight method using the IML software. Gerasimov, V.F.; 
Guseva, E.V.; Isakov, S.L.; Pastukhov, A.N.; Ponomarev, 
V.V. 1987. (in Russian). NTIS (US Sales Only), PC A05/ 
MF AO1. Order Number DE89780006/JAW. 

Voprosy atomnoj nauki i tekhniki.; no.4(40). 

In General and nuclear physics. Scientific-technical collec- 
tion. 


54745 (INIS-SU—59/A, pp 74-75) System for automated 
measuring the effect of space parity nonconservation during 

ion of a beam of longitudinally polarized resonance 
neutrons through non-polarized targets. Biryukov, S.A.; Ger- 
asimov, V.F.; Gusev, E.V.; Danilin, B.V.; Pastukhov, A.N.; 
Ponomarev, V.V. 1987. (In Russian). NTIS (US Sales 
— PC A05/MF AOl. Order Number DE89780006/ 
JAW 


" Voprosy atomnoj nauki i tekhniki.; no.4(40). 
In General and nuclear physics. ’Scientific-technical collec- 
tion. 


54746 (INIS-SU—59/A, pp 75) CAMAC time-to-ampli- 
tude spectrometer controlled by IVK-60. Vanina, T.L.; 
Vasil’ev, A.I.; Gerasimov, V.F.; Danilin, B.V.; Ivanov, 
A.N.; Mikhajlov, IL; Pastukhov, A.N.; Ponomarev, V.V. 
1987. (in Russian). NTIS (US Sales Only), PC A05/MF 
A01. Order Number DE89780006/JAW. 

Voprosy atomnoj nauki i tekhniki.; no.4(40). 

In General and nuclear physics. ’Scientific-technical collec- 
tion. 


54747 (INIS-SU—59/A, pp 76-77) Automated system of 
data acquisition storage and processing for the time-of-flight 
neutron spectrometer. Parshin, P.P.; Grishin, V.A.; Zhukov, 
V.F.; Irodova, A.V.; Pastukhov, A.N.; Ponomarev, V.V.; 
Tyugin, A.B.; Smirnov, A.V. 1987. (In Russian). NTIS (US 
Sales Only), PC AO5/MF AOl. Order Number 
DE89780006/JAW. 

Voprosy atomnoj nauki i tekhniki.; no.4(40). 

In General and nuclear physics. 'Scientific-technical collec- 
tion. 


54748 (INIS-SU—59/A, pp 81-82) Alpha spectra proc- 
essing by means of a computer. Rodionov, Yu.F.; Yashin, 
Yu.A. 1987. (In Russian). NTIS (US Sales Only), PC A05/ 
MF AOl1. Order Number DE89720006/JAW. 
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Voprosy atomnoj nauki i tekhniki.; no.4(40). 
In General and nuclear physics. Scientific-technical collec- 
tion. 


54749 (INIS-SU—59/A, pp 88) Fast-response 12-digit 
analog-to-digital converter. Ivanov, A.N.; Mikhajlov, I.1.; 
Pastukhov, A.N. 1987. (In Russian). NTIS (US Sales Only), 
PC A05/MF AO1. Order Number DE89780006/JAW. 
Voprosy atomnoj nauki i tekhniki.; no.4(40). 
In General and nuclear physics. Scientific-technical collec- 
tion. 


54750 (INIS-SU—59/A, pp 89-90) Experience in using 
the fast-response differential amplifiers in neutron studies 
with a pulsed source. Mozolev, G.V.; Dement’ev, V.N. 1987. 
(In Russian). NTIS (US Sales Only), PC AOS/MF AOl. 
Order Number DE89780006/JAW. 

Voprosy atomnoj nauki i tekhniki.; no.4(40). 

In General and nuclear physics. Scientific-technical collec- 
tion. 


54751 (INIS-SU—59/A, pp 90) Generator for spectro- 
metric unit tuning and testing. Mazurov, I.B.; Sibiryak, 
Yu.G. 1987. (In Russian). NTIS (US Sales Only), PC A05/ 
MF AO1. Order Number DE89780006/JAW. 

Voprosy atomnoj nauki i tekhniki.; no.4(40). 

In General and nuclear physics. Scientific-technical collec- 
tion. 


54752 (INIS-SU—59/A, pp 75-76) KORRELYaTOR-2 
hard- and software complex. Afonin, A.I.; Vershinskij, A.G.; 
Kuvshinnikov, A.A. 1987. (In Russian). NTIS (US Sales 
Only), PC A0OS5/MF A0Ol. Order Number DE89780006/ 
JAW. 


Voprosy atomnoj nauki i tekhniki.; no.4(40). 
In General and nuclear physics. Scientific-technical collec- 
tion. 


54753 (INIS-SU—59/A, pp 76) Automation system on 
the installation for X-ray computerized tomography simula- 
tion. Sinyanskij, O.V.; Avaev, A.V.; Artem’ev, A.N. 1987. 
(In Russian). NTIS (US Sales Only), PC AO5/MF AOl1. 
Order Number DE89780006/JAW. 

Voprosy atomnoj nauki i tekhniki.; no.4(40). 

In General and nuclear physics. Scientific-technical collec- 
tion. 


54754 (INIS-SU—59/A, pp 91-92) Unit of analog di- 
vides. Mozolev, G.V. 1987. (In Russian). NTIS (US Sales 
Only), PC AO5/MF AOl. Order Number DE89780006/ 
JAW. 


Voprosy atomnoj nauki i tekhniki.; no.4(40). 
In General and nuclear physics. Scientific-technical collec- 
tion. 


54755 (INIS-SU—59/A, pp 92-93) Multiscalar regime in 
the NOKIA LP4900 analyzer without LPH4913 standard 
unit using. Sinyanskij, O.V.; Avaev, A.V.; Artem’ev, A.N.; 
Krupin, S.V. 1987. (in Russian). NTIS (US Sales Only), PC 
A05/MF A01. Order Number DE89780006/JAW. 

Voprosy atomnoj nauki i tekhniki.; no.4(40). 

In General and nuclear physics. Scientific-technical collec- 
tion. 


54756 (INPE—4234) Mathematics applied to nuclear 
geophysics. Pereira, E.B.; Nordemann, D.J.R. (Instituto de 
Pesquisas Espaciais, Sao Jose dos Campos (Brazil)). 1987. 
17p. (In Portuguese). (PRE—1109). NTIS (US Sales Only), 
PC A03/MF AO1. Order Number DE88703922/JAW. 

One of the powerful auxiliary to nuclear geophysics is the 
obtention and interpretation of the alpha and gamma radiation spec- 
tra. This work discuss, qualitative and quantitative, the lost infor- 
mation problem, motivated by the noise in the process of informa- 
tion codification. The decodification process must be suppield by 
the appropriate mathematical model on the measure system to re- 
covery the information from nuclear source. (C.D.G.). 
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54757 (ITEP—204(1987)) Test and calibration setup for 
mass-produced proportional chambers. Burov, S.; Galak- 
tionov, Yu.; Kamyshkov, Yu. and others. (Gosudarstvennyj 
Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Moscow. Inst. Teoreticheskoj i Ehksperimental’noj Fiziki). 
1987. 26p. NTIS (US Sales Only), PC A03/MF A0O1. Order 
Number DE88703927/JAW. 

The L3 experiment, presently being installed at (CERN) will 
use a 300 Hadron Calorimeter made of depleted uranium plates in- 
terleaved with about 8.000 proportional chambers. The review of 
experience in the use of gamma radioactivity of depleted uranium 
for the test of the chambers which are now being built at ITEP is 
given. The depleted uranium radioactivity and the response of a 
proportional chamber are discussed. A description of the test setup 
is given and a method to test the uniformity of the chamber re- 
sponse is discussed. Finally, a procedure for the L3 hadron calorim- 
eter calibration in situ using uranium radioactivity is proposed. 13 
refs. 


54758 (JINR-R—3-87-832) Physical specific features of 
the ultracold neutron gravity spectrometer operation. Ignato- 
vich, V.K.; Nikitenko, Yu.V. (Joint Inst. for Nuclear Re- 
search, Dubna (USSR). Lab. of Neutron Physics). 1987. 
1lp. (in Russian). NTIS (US Sales Only), PC A03/MF AO1. 
Order Number DE88704302/JAW. 

Submitted to the journal Sov. J. Nucl. Phys. . 

Diffusion of ultracold neutrons (UCN) along the 7-like 
elbow held at an angle with respect to the gravitational field is con- 
sidered. A new approach to diffusion along composite neutron 
guides together with the solution for UCN diffusion in the gravita- 
tional field are used. It is shown that the form of integral spectral 
curves obtained with this spectrometer strongly depends on spec- 
trometer parameters. The results of numerical calculations carried 
out with different experimentally observed integral spectrum 
curves. 10 refs.; 5 figs. 


54759 (LBL—25520) Fabrication of detectors and transis- 
tors on high-resistivity silicon. Holland, S. (Lawrence Berke- 
ley Lab., CA (USA)). Jun 1988. Contract AC03-76SF00098. 
17p. (CONF-8805193—1). NTIS, PC A03/MF AOl1. Order 
Number DE88016240/JAW. 

From Workshop on pixel detectors; Leuven, Belgium (31 
May 1988). 

A new process for the fabrication of silicon p-i-n diode radi- 
ation detectors is described. The utilization of backside gettering in 
the fabrication process results in the actual physical removal of det- 
rimental impurities from critical device regions. This reduces the 
sensitivity of detector properties to processing variables while 
yielding low diode reverse-leakage currents. In addition, gettering 
permits the use of processing temperatures compatible with inte- 
grated-circuit fabrication. P-channel MOSFETs and silicon p-i-n 
diodes have been fabricated simultaneously on 10 kN {center—dot}c 
m<100> silicon ‘using conventional integrated-circuit processing 
techniques. 25 refs., 5 figs. 


54760 (LBL—25576) Progress and prospects in soft x-ray 
holographic microscopy. Howells, M.R.; Jacobsen, C.; Kirz, 
J.; McQuaid, K.; Rothman, S.S. (Lawrence Berkeley Lab., 
CA (USA)). Dec 1987. Contract AC03-76SF00098;AC02- 
76CHO00016. 19p. (CONF-8712108—1). NTIS, PC A03/MF 
A01. Order Number DE88016638/JAW. 

From British Biophysical Society conference on modern mi- 
croscopies; Chester, UK (20 Dec 1987). 

e report some of the latest developments in x-ray hologra- 
phy experiments and make some speculations about the limits of 
performance of the approaches currently in use. We also make 
some suggestions about where the technique can (and cannot) go in 
the future. 32 refs., 5 figs., 1 tab. 


54761 (PNL—6624) Hanford radiological protection sup- 
port services annual report for 1987. Lyon, M.; Fix, J.J.; 
Kenoyer, J.L.; Leonowich, J.A.; Palmer, H.E.; Sula, M.J. 
(Pacific Northwest Lab., Richland, WA (USA)). Aug 1988. 
Contract AC06-76RL01830. 80p. NTIS, PC A05/MF AOl1; 
1; GPO Dep. Order Number DE88016532/JAW. 
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This report documents the performance of certain radiologi- 
cal protection sitewide services during calendar year (CY) 1987 by 
Pacific Northwest Laboratory in support of the US Department of 
Energy-Richland Operations Office (DOE-RL) and contractor ac- 
tivities on the Hanford Site. The routine program for each service 
is discussed along with any significant program changes and tasks, 
investigations, and studies performed in support of each program. 
Other related activities such as publications, presentations, and 
memberships on standards or industry committees are also dis- 
cussed. The programs covered provide services in the areas of: ex- 
ternal dosimetry, internal dosimetry, in vivo measurements, instru- 
ment calibration and evaluation, calibration of radiation sources 
traceable to the National Bureau of Standards, and radiological 
records. 21 refs., 10 figs., 12 tabs. 


54762 (PNL-SA—15004, pp 65-95) Portable tissue 
equivalent survey meter for monitoring mixed beta/gamma ra- 
diation fields. Martz, D.E.; Rich, B.L.; Johnson, L.O. (idaho 
National Engineering Lab., Idaho Falls (USA)). Sep 1987. 
NTIS, PC A1l2/MF AOl. Order Number DE88004068/ 
JAW. (CONF-860149—). 

From Department of Energy workshop on beta measure- 
ments; Albuquerque, NM, USA (23 Jan 1986). 

A tissue equivalent survey meter that is capable of monitor- 
ing the D(.07), D(.3) and D(10) dose rates in mixed beta/gamma 
fields has been designed and constructed. The very thin plastic scin- 
tillator detector closely simulates the critical skin tissue layer lying 
between 5 mg/cm? and 10 mg/cm? in actual geometry and in the 
tissue equivalent response to both betas and photons. Data will be 
presented to show that the angular response of an extrapolation 
chamber and the TE meter are similar, while most ion chamber 
survey meters lack the essential response to off-axis betas. The re- 
sults of field tests indicate close agreement between the INEL TE 
meter and extrapolation chamber readings on a wide variety of ra- 
diation fields. 


(PNL-SA— 15004, De 115-125) Beta-particle do- 
simetry with thin graphite-backed TLDS(a). Simons, G.G. 
(Kansas State Univ., Manhattan (USA)). Sep 1987. NTIS, 
PC A12/MF AOl. Order Number DE88004068/JAW. 
(CONF-860149—). 

From Department of Energy workshop on beta measure- 
ments; Albuquerque, NM, USA (23 Jan 1986). 

One approach to reducing energy dependent systematic 
errors in beta-particle dose measurements is to utilize a thin element 
dosimeter. To test the validity and the feasibility of this concept, a 
variety of dosimeters, having a unique design, were fabricated by 
bonding a thin surface layer of solid TL material to a thicker back- 
ing material. For personnel dosimetry applications, graphite backed 
dosimeters with a thin layer of 7LiF:Mg:Ti were designed in such a 
manner that they could be processed using existing commercial 
TLD analyzers and the Kansas State University TL photon count- 
ing analyzer. Dosimeter design, characteristics, and beta-particle 
energy response results for these thin wafer LiF TLDs with TL 
layer thicknesses ranging upward from 12 mg/cm? are considered. 


54764 (PNL-SA—15004, pp 127-137) Recent progress in 
laser heating technology for thermoluminescence 

Tetzlaff, W.; Braunlich, P.F., Swinth, K.L. (International 
Sensor Technology, Pullman, WA (USA)). Sep 1987. NTIS, 
PC Al2/MF AOl. Order Number DE88004068/JAW. 
(CONF-860149—). 

From Department of Energy workshop on beta measure- 
ments; Albuquerque, NM, USA (23 Jan 1986). 

The authors discuss the present state of laser heating tech- 
nology in thermoluminescence dosimetry (TLD). The experimental 
laser thermoluminescent dosimeter reader they have constructed 
heats 3 x 3 mm? CaSQ,:Dy dosimeters of various thicknesses be- 
tween 2 and 10 mg/cm? with approximately 200-ms-long CO: laser 
pulses of uniform intensity profile. The power delivery to the 
sample can be time-shaped by computer control to facilitate pre- 
and post-anneal treatment and to minimize background signals 
caused by incandescence emission. The performance characteristics 
of this reader are demonstrated, and the results obtained with beta 
exposures from '47Pm, 7*TI, and ®Sr sources are presented. 
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54765 (PNL-SA—15004, pp 153-161) Preliminary results 
using a new solid state beta dosimeter. Sanders, J.M. (Cana- 
dian Astronautics Limited, Ottawa, Ontario). Sep 1987. 
NTIS, PC Al2/MF A0Ol. Order Number DE88004068/ 
JAW. (CONF-860149—). 
From Department of Energy workshop on beta measure- 
ments; anna, NM, USA (23 Jan 1986). 
metal oxide semiconductor field effect transistor 
QeosrET) has been developed for gamma and X-ray dosimetry. 
The application of this sensor to beta dosimetry is being investigat- 
ed and preliminary results indicate that it has good potential. The 
sensitivity of MOSFETs to beta particles of different energies has 
been measured for various encapsulation (window) thicknesses in 
order to establish the optimum window thickness for energy inde- 
pendence. A proposed system based on this technology is discussed. 


54766 (PNL-SA—15004, pp 169-173) Status of beta-par- 
ticle calibration studies at NBS. Soares, C.; Pruitt, J. (Na- 
tional Bureau of Standards, Gaithersburg, MD (USA)). Sep 
1987. NTIS, PC Ai2/MF AOl. Order Number 
DE88004068/JAW. (CONF-860149—). 

From Department of Energy workshop on beta measure- 
ments; Albuquerque, NM, USA (23 Jan 1986). 

A calibration facility for beta-particle instruments and 
sources used in radiation protection has been established at the Na- 
tional Bureau of Standards (NBS). The facility consists of standard- 
ized beta-particle sources and extrapolation ionization chambers for 
the accurate measurement of beta-particle absorbed dose. The facili- 
ty also includes a series of nearly monoenergetic electron beams for 
measurement of instrument response functions. A service which has 
been established for the calibration of beta-particle sources and 
transfer-quality ionization chambers is described. The latest im- 
provements to the monoenergetic electron facility are also dis- 
cussed. 


54767 (PNL-SA—15004, pp 209-220) Beta response of 
selected instruments. Swinth, K.L.; Rathbun, L.A.; Hooker, 
C.D.; Roberson, P.L.; Kenoyer, J.L. Sep 1987. NTIS, PC 
Oe) Order Number DE88004068/JAW. (CONF- 
860149—). 

From Department of Energy workshop on beta measure- 
ments; Albuquerque, NM, USA (23 Jan 1986). 

Selected instruments were tested for their response to beta 
radiation as a function of energy, angle of incidence, and measure- 
ment accuracy. The response was highly variable for most commer- 
cial instruments. Prototype instruments designed for beta measure- 
ments and a single commercial instrument had acceptable responses. 


54768 (PNL-SA— 15004, pp 221-234) Improving the ac- 
curacy of beta survey instruments. Graham, C.L. (Lawrence 
Livermore National Lab., CA (USA)). Sep 1987. NTIS, PC 
A12/MF AO1. Order Number DE88004068/JAW. (CONF- 
860149—). 

From Department of Energy workshop on beta measure- 
ments; Albuquerque, NM, USA (23 Jan 1986). 

The energy and directional dependence of most beta survey 
instruments are not satisfactory for accurate beta dose measure- 
ments, but simple modifications to many existing instruments can 
greatly improve the response of those instruments. This paper de- 
scribes the modifications of two instruments and presents their re- 
sponse to large- and small-area beta sources with energies ranging 
from 0.29 MeV to 2.3 MeV. Instruments that are designed as sug- 
gested in this paper can easily be used in the field and can have an 
accuracy approaching that of the extrapolation chamber. 


54769 (PNL-SA—15004, pp 235-237) Development and 
use of a semi-portable automated extrapolation chamber 
system. Scannell, M.J.; Darois, E.L.; Poeton, R.W. (Yankee 
Atomic Electric Company, Framingham, MA (USA)). Sep 
1987. NTIS, PC Al2/MF AOl. Order Number 
DE88004068/JAW. (CONF-860149—). 

From Department of Energy workshop on beta measure- 
ments; Albuquerque, NM, USA (23 Jan 1986). 

The hardware, software and system configuration of the 
automated extrapolation chamber system developed at Yankee 
Atomic will be presented. The system consists of a unique design 
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extrapolation chamber with interchangeable collecting electrodes, a 
Keithly 617 programmable electrometer, stepping motors and pe- 
ripherals for micrometer and bias supply potentiometer adjustments, 
and a Hewlett Packard 71B hand-held computer. The measurement 
system excluding the extrapolation chamber is packaged within a 
carrying case measuring 20” x 20” x 12" which can be carried with 
one hand. The software is designed to perform multiple user-input 
coulomb integrations for each plate spacing where the integration 
interval is a user-defined variable. The electrode bias is automatical- 
ly adjusted to maintain a constant voltage gradient for each plate 
spacing. The cost of materials required for the automated feature of 
this system is less than $2000.00 resulting in a tremendous man-hour 
and man-rem reduction in support of measurements performed with 
this system at Yankee Atomic. 


54770 (PNL-SA—15004, pp 239-242) Perturbation ef- 
fects of large area beta sources on extrapolation chamber 
measurements. Darois, E.L.; Scannell, M.J.; Poeton, R.W. 
(Yankee Atomic Electric Company, Framingham, MA 
(USA)). Sep 1987. NTIS, PC A12/MF A01. Order Number 
DE88004068/JAW. (CONF-860149—). 

From Department of Energy workshop on beta measure- 
ments; Albuquerque, NM, USA (23 Jan 1986). 

Extensive measurements have been made of large area beta 
sources with the Yankee Atomic unique-designed extrapolation 
chamber. This chamber has interchangeable collecting electrodes 
with diameters ranging from 1.0 to 6.0 cm with a minimum guard 
ring width of 1.0 cm. The beta sources are approximately 25 cm in 
diameter with the radionuclide uniformly distributed within an 
epoxy matrix having a thickness greater than the range of E/sub B/ 
(max). Additionally, a 2*T1 water source of similar dimensions was 
evaluated. Measurements were made within 2 mm from the surface 
of each source for each collecting electrode. Absorption measure- 
ments were also made in order to extrapolate the measured dose 
rates to the source surfaces. The variation of measured dose rate 
with electrode diameter is shown for sources of *7Pm, Tc, TI, 
and *Sr/Y. These results are also compared against the calculated 
surface dose rate based on energy spatial equilibrium calculated 
value by as much as 40% for **TI1. This effect is hypothesized to 
be a perturbation effect as presented by Dr. Bohm for the Amer- 
sham/PTB sources. These results point to the need for further re- 
search with these source types in order to develop methods to ca!- 
culate or measure perturbation correction factors since large area 
sources may better represent actual field conditions. 


54771 (PNL-SA—15004, pp 243-257) Portable beta spec- 
trometer for tissue data measurement. Martz, D.E.; Rich, 
B.L.; Johnson, L.O. (Idaho National Engineering Lab., 
Idaho Falls (USA)). Sep 1987. NTIS, PC A1l2/MF Al. 
Order Number DE88004068/JAW. (CONF- -860149—). 

From Department of Energy workshop on beta measure- 
ments; ees NM, USA (23 Jan 1986). 

A method of measuring the D(0.07) and D(10) dose rates to 
tissue in a mixed beta/gamma radiation field using a tissue equiva- 
lent detector and portable multichannel analyzer has been devel- 
oped and field tested. Two energy spectra are collected for each 
measurement, an open window spectrum representing the tissue 
equivalent detector response to both betas and photons, and a 
second spectrum behind a 1 cm lucite filter cap to remove the beta 
counts. Because the detector is tissue equivalent, the D(10) dose 
rate can be calculated directly from the filtered Compton electron 
spectrum using the calibrated energy deposition. Direct channel by 
channel stripping yields a close approximation to the incident beta 
spectrum. The D(0.07) dose rate is calculated by multiplying net 
beta counts in each channel by an experimentally derived beat 
energy deposition function, and summing the products for the skin 
dose rate. 


54772 (PNL-SA—15004, pp 259-271) Double ionization 
chamber survey meter for the separate measurement of pene- 
trating and non-penetrating dose. Lucas, A.C. (Victoreen, 
Inc., Cleveland, OH (USA)). Sep 1987. NTIS, PC A12/MF 
A01. Order Number DE88004068/JAW. (CONF-860149—). 
From Department of Energy workshop on beta measure- 
ments; i uerque, NM, USA (23 Jan 1986). 
ull capabilities of an advanced 8-bit microprocessor 
have oa utilized in construction of a wide range, multiplexing 
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survey meter based on dual electrometers and ionization chambers. 
The ionization chambers are constructed of modular conducting 
and non-conducting parts in such a way that the angular depend- 
ence for measurement of beta radiation is controlled by design. Dis- 
play functions for the high range instrument include logarithmic or 
linear analog display, digital display of rate or dose, SI or English 
units, optionally for either total, penetrating, or non-penetrating 
dose. The instrument is presently configured to operate in the range 
0.1 R/hr to 50,000 R/hr in support of the requirements of Regula- 
tory Guide 19.7. 


54773 (PNL-SA—15004, pp 273-276) Beta-particle spec- 
troscopy with active gamma-ray discrimination (a). Simons, 
G.G. (Kansas State Univ., Manhattan (USA)). Sep 1987. 
NTIS, PC Ai2/MF AOl. Order Number DE88004068/ 
JAW. (CONF-860149—). 

From Department of Energy workshop on beta measure- 
ments; Albuquerque, NM, USA (23 Jan 1986). 

Beta-particle spectroscopy with active gamma-ray discrimi- 
nation was investigated. The technique selected was coincident 
signal registration. This involved development of several two-detec- 
tor devices that were very insensitive to gamma rays and highly 
sensitive to incident beta particles and electrons. Due to its known 
and proven response, a thick organic scintillator functioned as the 
total energy-absorption detector. A specially designed gas-flow pro- 
portional counter, mounted above the thin window of the scintilla- 
tor, provided the required beta-particle sensor pulse. 


54774 (RCNP-P—95, > PP 1-13) Lasers in nuclear physics. 
Inamura, T.T. (Institute of Physical and Chemical Research, 
Wako, Saitama (Japan)). 1988. NTIS (US Sales Only), PC 
A09/MF ote Order Number DE89780003/JAW. (CONF- 
8712117—). 

From Workshop on lasers in nuclear physics; Ibaraki, Japan 
(8 Dec 1987). 

The hyperfine interaction has been reviewed from a point of 
view of nuclear physics. Recent progress of nuclear spectroscopy 
with lasers is presented as one of laser studies of fundamental phys- 
ics currently pursued in Japan. Especially, the hyperfine anomaly is 
discussed in connection with the origin of nuclear magnetism. 


54775 (RCNP-P—95, pp 122-126) Ion traps and high- 
resolution mass and laser spectroscopy. Fujioka, M. (Tohoku 
Univ., Sendai (Japan). Cyclotron and Radioisotope Center). 
1988. (In Japanese). NTIS (US Sales Only), PC A09/MF 
A01. Order Number DE89780003/JAW. (CONF-8712117— 
3 


From Workshop on lasers in nuclear physics; Ibaraki, Japan 
(8 Dec 1987). 

The principle of Penning and RF ion traps is described, and 
a recent successful high-resolution mass measurement of trapped ra- 
dioisotopes made by the Mainz group is introduced. The planning 
of laser spectroscopy on trapped radioisotopes at Tohoku/Kyoto 
Collabaration is outlined. 


54776 (RCNP-P—95, pp 127-135) Ion traps for high res- 
olution spectroscopy. Wada, M. (Tohoku Univ., Sendai 
or Dept. of Physics). 1988. (In Japanese). NTIS (US 
S Only), PC AO9/MF AOl. Order Number 
DE89780003/JAW. (CONF-8712117—). 

From Workshop on lasers in nuclear physics; Ibaraki, Japan 
(8 Dec 1987). 

As applications of ion traps, direct mass measurement and 
laser spectroscopy are reported. The advantages of ion traps for 
high resolution spectroscopy are mentioned. Double resonance 
method for hfs measurement and problems on ion injection into 
trap are explained. The planning of laser and microwave spectros- 
copy, using an ion trap and ISOL at Tohoku cyclotron, is de- 
scribed 


54777 (RCNP-P—95) Reports of the work op on lasers in 
nuclear physics. (Osaka Univ., Ibaraki (Japan). Research 
Center for Nuclear Physics). 1988. Vp. (CONF-8712117—). 
NTIS (US Sales Only), PC A09/MF A0O1. Order Number 
DE89780003/JAW. 
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-From Workshop on lasers in nuclear physics; Ibaraki, Japan 
(8 Dec 1987). 

The individual papers in this workshop have been abstracted 
any indexed separately. 


54778 (SSI—87-15) Industrial nuclear gauges. Benner- 
stedt, T. (National Inst. of Radiation Protection, Stockholm 
(Sweden)). 17 Nov 1986. 20p. NTIS (US Sales Only), PC 
A03/MF A01. Order Number DE88754499/JAW. 

A great number of industrial nuclear gauges are used in 
Sweden. The administrative routines for testing, approval and li- 
censing are briefly described. Safety standards, including basic 
ICRP criteria, are summarized and a theoretical background to the 
various measuring techniques is given. Numerous practical exam- 
ples are given. 


(UCRL—53861-Vol.2) Operations guide for 
GRPANL [GRouP ANaLysis]: A suite of computer programs 
for analyzing complex Ge and alpha-particle detector spectra: 
Volume 2. Gunnink, R.; Ruhter, W.D.; Niday, J.B. (Law- 
rence Livermore National Lab, CA (USA)). May 1988. 
Contract W-7405-ENG-48. 63p. NTIS, PC A04/MF AOl1. 
Order Number DE89000401/JAW. 

We use a suite of programs to analyze and interpret regions 
of germanium and alpha-particle pulse-height spectra. GRPANL 
(GRouP ANaLysis) is the main peak-fitting program in this suite. 
Several other programs are used in support of or in conjunction 
with GRPANL. Some of these programs define parameters used in 
the analysis process. Determining these parameters is part of the 
calibration procedure for a gamma-ray spectrometry system, de- 
scribed briefly in this report. 3 refs., 1 fig. 


54780 Gas scintillation drift chamber as a hard X-ray de- 
tector. Parsons, A.; Sadoulet, B.; Weiss, S.; Smith, D.; 
Hurley, K.; Lin, R.P.; Smith, G. (Physics artment and 
Space Sciences Laboratory, University of California, Berke- 
ley). AIP (American Institute of Physics) Conference Proceed- 
ings; 170: No. 1, 478-483(25 Sep 1988). (CONF-871245—). 

From Workshop on nuclear spectroscopy of astrophysical 
sources; Washington, DC, USA (14 Dec 1987). 

Gas scintillation chambers have excellent energy resolution, 
but so far have been limited to small areas and low pressures be- 
cause of the window used to collect the scintillation light. 


54781 Gamma-Ray Imaging Spectrometer (GRIS) instru- 
ment and plans for serving SN 1987A. Tueller, J.; Barthelmy, 
S.; Gehrels, N.; Teegarden, B.J.; Leventhal, M.; MacCal- 
lum, C.J. (Goddard Space Flight Center, Greenbelt, MD 
20771). AIP (American Institute of Physics) Conference Pro- 
ceedings; 170: No. 1, 439-443(25 Sep 1988). (CONF- 
871245—). 

From Workshop on nuclear spectroscopy of astrophysical 
sources; Washington, DC, USA (14 Dec 1987). 

The Gamma-Ray Imaging Spectrometer (GRIS) is a power- 
ful second-generation high-resolution gamma-ray spectrometer. It 
consists of an array of seven large (typically >200 cm*) n-type 
Germanium detectors surrounded by a thick (15 m) Nal active 
shield. Its energy range is 0.02 to 10 MeV. A new detector segmen- 
tation technique will be employed to reduce the detector back- 
ground. The B-decay background component, which is expected to 
be dominant in the 0.2—2 MeV range, will be suppressed by rough- 
ly a factor of 20. The 3o0 GRIS sensitivity to a narrow Fe line at 
847 keV (expected to be the most intense from a supernova) will be 
~2 x 10-‘ photons/cm?-s for an 8 hr observation of the LMC over 
Alice Springs, Australia with unsegmented detectors. The instru- 
ment in simplified form will be ready to observe SN 1987A in early 
1988. 


54782 Pulse shape discrimination for background reduc- 
tion in germanium detectors. Smith, D.M.; Shapshak, M.; 
Campbell, R.; Primbsch, J.H.; Lin, R.P.; Luke, P.N.; 
Madden, N.W.; Pehl, R.H. (Space Sciences Laboratory, 
University of California, Berkeley, CA 94720). AIP (Ameri- 
can Institute of Physics) Conference Proceedings; 170: No. 1, 
484-489(25 Sep 1988). (CONF-871245—). 

From Workshop on nuclear spectroscopy of astrophysical 
sources; Washington, DC, USA (14 Dec 1987). 
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We report the results of laboratory tests of a pulse shape dis- 
crimination technique for reducing B~ -decay background in germa- 
nium detectors. The technique distinguishes single-site from multi- 
ple-site energy deposits in the detector through differences in the 
shape of the collected current pulse. At 816 keV, >83% of single- 
site events can be rejected, while retaining ~70% of typical photon 
events. ‘ 


54783 Performance of a five-segment coacial n-type ger- 
manium detector. Varnell, L.S.; Ling, J.C.; Mahoney, W.A.; 
Pehl, R.H.; Cork, C.P.; Landis, D.A.; Luke, P.N.; Madden, 
N.W.; Malone, D.F. (Jet Propulsion Laboratory, Pasadena, 
CA 91109). AIP (American Institute of Physics) Conference 
mee 170: No. 1, 490-497(25 Sep 1988). (CONF- 

From Workshop on nuclear spectroscopy of astrophysical 
sources; Washington, DC, USA (14 Dec 1987). 

A five-segment n-type coacial detector with associated test 
cryostat and electronics has been fabricated and tested. Measure- 
ments were made of detector efficiency as a function of the number 
of segments in which interactions occur and the energy threshold 
of the segment discriminators. The performance of the detector 
agrees well with predictions. A second detector is now being fabri- 
cated along with a rugged mount, flight cryostat, and electronics 
for use in a future balloon flight. 
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REFER ALSO TO CITATION(S) 52971, 53140, 53785, 53800, 53890, 53897, 
54365, 54367, 54387, 54537, 54557, 54666, 54931, 55387, 55748 


54784 (AD-A—194501/3/XAB) Binning spectral images 
in a charge-coupled device (CCD). Technical report. Epper- 
son, P.M.; Denton, M.B. (Arizona Univ., Tucson (USA). 
Dept. of Chemistry). 4 Feb 1988. 41p. (TR—52). NTIS, PC 
A03/MF AOI. 

A charge-coupled device (CCD) can selectively combine 
photogenerated charge from several detector elements into a single 
charge packet by a charge-readout mode called binning. This arti- 
cle focuses on the use of charge binning in a two-dimensional CCD 
for increasing the sensitivity and dynamic range of spectroscopic 
measurements. Binning allows the effective detector element size to 
be matched to the size of the slit image. Equations describing the 
signal to noise ration and dynamic range of the binned readout of 
spectral lines are developed. Results of binning to increase the sen- 
sitivity of atomic emission and molecular fluorescence measure- 
ments are presented. An intraspectral dynamic range of 500,000 is 
achieved by mixing binned and normal readout modes of a Hg 
atomic emission spectrum. Practical factors related to binning spec- 
tral images including spectral line orientation, readout speed, and 
blooming are discussed. 


54785 (BDX—613-3986) Infrared temperature monitoring 
and control of final solder-joint temperature on flat flex 
cables. Harte, C.G. (Allied-Signal, Inc., Kansas City, MO 
(USA)). Sep 1988. Contract AC04-76DP00613. 58p. NTIS, 
PC A04/MF AO1. Order Number DE89000409/JAW. 

This work outlines an infrared monitoring and control strate- 
gy to automatically control soldering temperatures regardless of the 
thermal mass being soldered. The operational theory, equipment, 
and control circuitry are discussed. The performance of the infra- 
red radiometric microscope as a solder joint temperature controller 
is determined by measuring the temperature repeatability. This re- 
peatability is compared to the temperature repeatability attained 
with no infrared temperature feedback and with average tempera- 
tures attained by five experienced production operators. The results 
indicate that superior temperature coutrol can be attained with in- 
frared temperature feedback. 5 refs., 20 figs., 5 tabs. 


54786 (BNL—41688) Characterization of imperfections in 
thin-film multilayer devices. Saxena, A.M. (Brookhaven Na- 
tional Lab., Upton, NY (USA)). 1988. Contract AC02- 
76CH00016. 8p. (CONF-880887—11; BIO—4469). NTIS, 
PC A02/MF AOl. Order Number DE88016733/JAW. 
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From 32. international technical symposium on optical and 
opto-electronic applied sciences and engineering; San Diego, CA, 
USA (14 Aug 1988). 

The fabrication of high reflectivity multilayer monochroma- 
tors usually involves depositing a greater number of bilayers than 
the calculated number for perfect multilayers. This deviation from 
ideal behavior occurs due to the presence of imperfections in 
layers. The imperfections are strongly dependent on the deposition 
process employed and the parameters during deposition. An under- 
standing of the types of imperfections present may lead to attempts 
to minimize them. The imperfections should be taken into consider- 
ation for determining the sequence of d-spacing for making a super- 
mirror. 11 refs., 4 figs., 2 tabs. 


54787 (EGG—10617-5005) Mach-Zehnder interferometer- 
based recording system for WACO. nt R. (EG and G 
Energy Measurements, Inc., Los Alamos, NM (USA). Los 
Alamos Operations). Jun 1988. Contract AC08-88NV 10617. 
lip. NTIS, PC A03/MF AO1. Order Number DE88013027/ 
JAW. 

EG and G Energy Measurements, Inc., Los Alamos Oper- 
ations (LAO) designed and built a Mach-Zehnder-interferometer- 
based recording system to record low-bandwidth pulses. This work 
was undertaken at the request of the Los Alamos National Labora- 
tory, P-14 Fast Transient Plasma Measurement group. The system 
was fielded on WACO and its performance compared with that of 
a conventional recording system fielded on the same event. The re- 
sults of the fielding showed that for low bandwidth applications 
like the WACO experiment, the M-Z-based system provides the 
same data quality and dynamic range as the conventional oscillo- 


scope system, but it is far less complex and uses fewer recorders. 4 
figs. 


54788 (INIS-SU—59/A, pp 71) Software for the 
ANALIZ-1 system. Solov’ev, V.A. 1987. (In Russian). NTIS 
(US Sales Only), PC A05/MF AOl. Order Number 
DE89780006/JAW. 

Voprosy atomnoj nauki i tekhniki.; no.4(40). 

In General and nuclear physics. Scientific-technical collec- 
tion. 


54789 (INIS-SU—59/A, pp 72) Automation of the 
system for vacuum ultraviolet spectroscopy in the M channel 
of the SIBIR-1 storage ring. Katalev, Yu.V.; Lipilin, A.V.; 
Samorukov, M.M. and others. 1987. (In Russian). NTIS (US 
Sales Only), PC AO5/MF AOl. Order Number 
DE89780006/JAW. 

Voprosy atomnoj nauki i tekhniki.; no.4(40). 


In General and nuclear physics. Scientific-technical collec- 
tion. 


54790 (INIS-SU—59/A, pp 86) Thermostat for the 
CAMAC-VECTOR equipment. Shovkun, V.Ya. 1987. (In 
Russian). NTIS (US Sales Only), PC A0S/MF A01. Order 
Number DE89780006/JAW. 

Voprosy atomnoj nauki i tekhniki.; no.4(40). 

In General and nuclear physics. Scientific-technical collec- 
tion. 


54791 (INIS-SU—59/A, pp 86-87) Device of magnetic 

field gradient control for NMR tomograph. Markov, D.A.; 

Tsitovich, A.P. 1987. (In Russian). NTIS (US Sales Only), 

PC A05/MF AO1. Order Number DE89780006/JAW. 
Voprosy atomnoj nauki i tekhniki.; no.4(40). 


In General and nuclear physics. ‘Scientific-technical collec- 
tion. 


54792 (INIS-SU—59/A, pp 87) Direct access controller 
for the EhLEKTRONIKA-60 microcomputer. Dorofeeva, 
N.I.; Yakovlev, V.V. 1987. (In Russian). NTIS (US Sales 
ou) PC A0O5/MF A0Ol. Order Number DE89780006/: 
Voprosy atomnoj nauki i tekhniki.; no.4(40). 
In General and nuclear physics. Scientific-technical collec- 


tion. 
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54793 (INIS-SU—59/A, pp 88-89) Spectrometric devices 
for the NMR-tomograph. Sotnikov, S.K.; Somov, B.S.; No- 
vikov, V.E. 1987. (In Russian). NTIS (US Sales Only), PC 
A05/MF AO01. Order Number DE89780006/JAW. 

Voprosy atomnoj nauki i tekhniki.; no.4(40). 

In General and nuclear physics. Scientific-technical collec- 
tion. 


54794 (INIS-SU—59/A, pp 91) N-306 plotter in the 
FRAGMENT measuring system. Kukushkin, 1.A.; Mol- 
chanov, Yu.D.; Otroshchenko, G.A. 1987. (In Russian). 
NTIS (US Sales Only), PC A0S/MF AO1. Order Number 
DE89780006/JAW. 

Voprosy atomnoj nauki i tekhniki.; no.4(40). 

In General and nuclear physics. Scientific-technical collec- 
tion. 


54795 (INIS-SU—59/A, pp 91) Interface unit for a plot- 
ter. Grudin, V.V.; Korneev, S.V.; Makashin, I.N. 1987. (In 
Russian). NTIS (US Sales Only), PC AOS/MF AO1. Order 
Number DE89780006/JAW. 

Voprosy atomnoj nauki i tekhniki.; no.4(40). 

In General and nuclear physics. Scientific-technical collec- 
tion. 


54796 (KFKI—1988-29/E) Neutron physical properties of 
a multidisc velocity selector. Rosta, L. (Hungarian Academy 
of Sciences, Budapest. Central Research Inst. for Physics). 
1988. 16p. (CONF-880715—8). NTIS (US Sales Only), PC 
A03. Order Number DE88016023/JAW. 

From 4. international conference on neutron scattering 
(ICNS '88); Grenoble, France (12 Jul 1988). 

Neutron physical parameters of a multidisc velocity selector 
were studied in the time-of-flight set-up of a small angle scattering 
spectrometer. Transmission, wavelength--rotation frequency, resolu- 
tion--rotor tilt angle as well as resolution--beam divergence charac- 
teristics were determined. 5 refs., 6 figs., 2 tabs. 


54797 (LA—11423-MS) Three-dimensional imaging using 
tagged 14.7-MeV neutrons. Ussery, L.E.; Hollas,“C.L.; But- 
terfield, K.B.; Morgado, R.E. (Los Alamos National Lab., 
NM (USA)). Oct 1988. Contract W-7405-ENG-36. 39p. 
NTIS, PC A03/MF A0Ol. Order Number DE88017201/ 
JAW. 

We describe an “associated particle’ method for producing 
three-dimensional images. Based on the t(d,n)*He reaction, the 
method requires access to only one side of the object being imaged. 
A major advantage of the technique is that it is possible to produce 
separate images for individual chemical elements in the material 
under observation. Studies were performed to select alpha-particle 
and gamma-ray detectors, to optimize experimental parameters, and 
to evaluate the effect of intervening materials between the neutron 
sources and the object under observation. 9 refs., 22 figs., 5 tabs. 


54798 (PNL-SA—16192) Fiber-optic spectrochemical 
emission sensors. Griffen, J.W.; Matson, B.S.; Olsen, K.B.; 
Nelson, D.A.; Eschbach, P.A. (Pacific Northwest Lab., 
Richland, WA (USA)). Sep 1988. Contract AC06- 
76RL01830. 15p. (CONF-8809105—2). NTIS, PC A03/MF 
AO1. Order Number DE88017175/JAW. 

From SPIE O-E Lase: international symposium and exhibi- 
tion on fiber optics, optoelectronics and laser applications; Boston, 
MA, USA (6 Sep 1988). 

A new class of fiber optic chemical sensor is presently under 
development at the Pacific Northwest Laboratory. The new probe 
type, termed fiber optic spectrochemical emission sensor (FOSES), 
implements either electrical spark or radio frequency excitation (via 
helium plasma) of analyte species at the probe tip for remote in situ 
detection. The two excitation modes offer complementary chemical 
detection methods suitable for vapors, aerosols, or liquid samples. 
The new probe concept offers the potential for multi-point real- 
time field sampling and mapping of groundwater. contamination 
plumes or airborne chemical contamination. This paper addresses 
probe designs, probe characteristics and performance, detection 
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limits, and future concepts for multi-point sampling systems. 14 
refs., 15 figs. 


54799 (SAND—88-2194) Volumetric radar cross section 
of single tree calculated from far-field S-band measurements. 
Hicks, M.J. (Sandia National Labs., Albuquerque, NM 
(USA)). Aug 1988. Contract AC04-76DP00789. 45p. NTIS, 
PC A03/MF AOl; 1; GPO Dep. Order Number 
DE88016497/JAW. 

Backscatter radar cross section per unit volume of a single 
tree was calculated from far-field S-band measurements of radar 
cross section. The measurements were made at the SCATTER fa- 
cility at Sandia National Laboratories, Albuquerque, New Mexico. 
The trees measured were an 11-ft (3.4-m) Austrian pine and a 22-ft 
(6.7-m) budding Modesto ash. Radar cross section of the pine was 
also measured after the needles had been stripped from the tree. 
The mean radar cross section per unit volume of the pine was -12 
dBsm/m*, the absence of needles had no significant effect on this 
result. The mean radar cross section per unit volume of the Modes- 
to ash was -18 dBsm/m*. 4 refs., 19 figs. 


54800 (UCRL—98483) Application of Fabry--Perot velo- 
cimeter to high-speed experiments. Chau, H.H.; McMillan, 
C.F.; Osher, J.E. (Lawrence Livermore National Lab., CA 
(USA)). 1 Aug 1988. Contract W-7405-ENG-48. 7p. 
(CONF-8808103—3). NTIS, PC A02/MF AOl. Order 
Number DE88016269/JAW. 

From 18. international congress on high-speed photography 
and photonics; Xian, China (28 Aug 1988). 

The Fabry--Perot (F--P) velocimeter is a useful instrument 
for measuring the velocity of objects at speeds ranging from frac- 
tions of a kilometer per second to a few tens of kilometers per 
second and up. Because of its immunity to electromagnetic interfer- 
ence and its velocity resolution, it has become the prime diagnostic 
tool in our electric-gun facility. Examples of its application to high- 
speed experiments include the following areas: Electric-gun flyer 
studies; Spallation of materials under high-speed impact; Momen- 
tum-transfer studies; Pressure pulse created by high-velocity 
impact; Detonation-wave studies in high-explosive experiments. The 
F--P velocimeter at Lawrence Livermore National Laboratory 
(LLNL) includes a long-pulse laser amplifier, two-channel record- 
ing capability, air or fiber-optic transport of laser light, light en- 
hancement through the F--P proper, and an electronic streaking 
camera with microchannel-plate intensifier. Data reduction includes 
a digitizing system that employs a video camera and a personal 
computer for manipulating fringe curves and calculating velocities. 
Software corrects distortions from the streak camera used to gener- 
ate the record. Our system yields a velocity measurement with an 
accuracy of 1 to 2%. 11 refs., 7 figs. 


54801 Efficient monochromator to isolate VUV light gen- 

erated by four-wave mixing techniques. VonDrasek, W.A.; 

Okajima, S.; Hessler, J.P. (Argonne National Laboratory, 

Chemistry Division, 9700 South Cass Avenue, Argonne, II- 

98) 60439). Applied Optics; 27: No. 19, 4057-4061(1 Oct 
8). 

The lateral chromatic aberration from a LiF lens, which is 
positioned off-axis with respect to the incident light beams, is used 
to isolate the VUV light generated by the four-wave mixing tech- 
nique from the intense pump light. The transmittance of the mon- 
ochromator at the VUV wavelength is limited by the transmittance 
of a single lens. The ratio of transmitted-to-incident pump energy is 
3.3 x 10/sup -6/. A single monochromator with two interchange- 
able lenses can be used for either tightly focused or collimated 
pump beams. 


54802 Rise—fall ambiguities and their removal from fre- 
quency-domain nonlinear-optical techniques. Trebino, R.; 
Barker, C.E.; Kostenbauder, A.G. (Combustion Research 
Facility, Sandia National Laboratories, Livermore, Califor- 
nia 94550). Optics Letters; 13: No. 10, 865-867(Oct 1988). 
Most frequency-domain nonlinear-optical techniques measure 
only the magnitude of the Fourier transform of a temporal response 
and, hence, do not uniquely determine the response. We show that, 
for the commonly used response, h(t) = A exp(-t/tau/sub f/)+B 
exp(-t/tau/sub s/), where Aequivalenttau/sub f/ and Bequivalent(1- 
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a)/tau/sub s/, the spectral line shape can always be fitted by two 
different values of a. A measurement of the optical Kerr transient 
of carbon disulfide illustrates this ambiguity. We also demonstrate a 
single-scan method that is free from such ambiguities. It involves 
adding coherent background with a nonzero quadrature-phase com- 
ponent, obtained simply by proper choice of probe wavelength. 


54803 Monte Carlo model for the pulsed neutron activa- 
tion method of flow measurement. Gardner, R.P.; Hag, W.; 
Verghese, K. Transactions of the American Nuclear Society; 
55: 711-712(1987). (CONF-8711195—). 

From American Nuclear Society winter meeting; Los Ange- 
les, CA, USA (15 Nov 1987). 

A useful noninvasive method for the measurement of fluid 
flow rates in large pipes is the pulsed neutron activation (PNA) 
method. In PNA, a suitable radioisotope is generated at a definite 
location within the fluid by neutron activation using a pulsed 
source, and the radioisotope is subsequently detected downstream. 
The transit time from the activation point to the detection point is 
directly related to the mean flow velocity of the fluid. For the 
design and use of PNA systems, it is desirable to have an accurate 
predictive model describing the neutron activation, the transport 
and dispersion of the radioisotope within the fluid, and the detec- 
tion of the emitted radiation. Perez-Griffo et al. reported on a cal- 
culational scheme for describing a PNA measurement system at the 
loss-of-flow test (LOFT) facility that combines Monte Carlo simu- 
lation (for the activation and detection parts) with the solution of 
partial differential equations that describe the transport and a dis- 
persion of the activated radioisotope. Their scheme, while valid, is 
cumbersome to use since it involves three distinctly separate calcu- 
lations. Here a Monte Carlo model is presented that treats the 
entire process in one continuous step. It is easy to use and very effi- 
cient computationally. 


4404 Well Logging Instrumentation 


REFER ALSO TO CITATION(S) 53427, 54943 
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54804 (AD-A—194533/6/XAB) Object discrimination via 
bulk temperature/velocity filtering. Phase 1. Final technical 
report, 14 August 1987-14 February 1988. Kendall, W.B. 
(Space Computer Corp., Santa Monica, CA (USA)). 12 Apr 
1988. 66p. (SCC-R—102-3). NTIS, PC A04/MF AO1. 

This report describes work on the velocity filter approach to 
target detection and tracking, including its application to kinetic kill 
debris rejection. Results are presented of theoretical studies deriv- 
ing the optimum (maximum-likelihood) filter for detecting a target 
moving through a sequence of N passive sensor-image frames with 
a known, assumed or estimated vector velocity in which the target 
and background observations are modeled as independent Poisson 
processes and where both uniform and nonhomogeneous back- 
grounds are considered. Also presented are the results of algorithm 
simulation experiments conducted with (a) digital imagery recorded 
by the 30-inch Quad-Camera optical telescope and (b) simulated 
target imagery. Finally, a study of alternative approaches to proces- 
sor implementation is presented. The implementation study includes 
consideration of a fine-grained, massively-parallel associative proc- 
essor. 


4501 Chemical 


REFER ALSO TO CITATION(S) 54328, 54800 


54805 (AD-A—194618/5/XAB) Effect of water content 
on the predictions of the Cloud Rise Module of DELFIC. 
Master’s thesis. Minor, B.M. (Air Force Inst. of Tech., 
Wright-Patterson AFB, OH (USA). School of Engineering). 
Mar 1988. 100p. (AFIT/GNE/ENP—88M-7). NTIS, PC 
A05/MF AO1. 

The effect of water content on the predictions of the Cloud 
Rise Module (CRM) of the Defense Land Fallout Information 
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Code, (DELFIC) was examined. Problems with the theory of the 
CRM were found, especially how it handled the cloud’s water con- 
tent. The source code of the CRM was also found to have some 
contradictions with its documentation. All of the problems found 
with the CRM were addressed and a new version of DELFIC was 
created. This new version was then used to examine the predicted 
nuclear cloud height and volume for different humidity profiles and 
surface-water mass loading of the cloud. Increasing the atmospheric 
humidity resulted in a higher stabilized cloud top altitude and 
larger volume; increasing the surface water loading resulted in a 
lower stabilized cloud top and a smaller cloud volume. The effect 
of soil loading was examined, and found to produce only slight 
changes in the stabilized cloud top and volume. Results found with 
the revised CRM were compared to the results found using the 
original CRM. Both versions followed the same trends as the hu- 
midity profiles were changed, but the results found for the surface 
water loading case were very divergent. The differences in the re- 
sults of the two versions suggest the results of the revised CRM are 
more valid. 


54806 (AD-A—194693/8/XAB) Testing of an inertial-ref- 
erence system concept to measure blast-induced displacements 
of vehicles. Final contract report, 23 March-23 July 1987. 
Ethridge, N.H.; Dixon, L.A.; Jackson, W.F. (Tech Reps, 
Inc., Aberdeen, MD (USA). Aberdeen Research Center). 
Nov 1987. 168p. (ARC—87-104). NTIS, PC A08/MF A0Ol1. 

This work is the first phase of a project to develop an iner- 
tial-reference system to measure the displacement of military vehi- 
cles exposed to a blast wave in large shock tubes or high-explosive 
simulations of nuclear weapons. Experimental data describing the 
movement of military vehicles by blast is required for survivability 
assessments of such vehicles and for validation of computer models 
predicting their movement. The sensor array selected for tracking 
six degrees-of-freedom vehicle movement consisted of three linear 
accelerometers and three angular rate sensors. For a preliminary 
evaluation of an inertial reference system using such a sensor array, 
the capability of two accelerometers and one rate sensor to track 
displacement and rotation in a plane was investigated. A test facili- 
ty was designed and constructed to simulate the overturning of a 
vehicle by blast. Off-the-shelf gages were obtained and placed on 
the rotating component of the test facility, and overturning tests 
were conducted. A data reduction program was written to predict 
the trajectory of the sensor array from the gage readings for com- 
parison with that which actually occurred. The results showed that 
such a sensor array tracked overturning through 90° and displace- 
ment for about two meters with acceptable errors. 


54807 (LA-UR—88-2533) MK-82 bomb characterization 
for the sympathetic detonation study. Lucht, R.A.; Hantel, 
L.W. (Los Alamos National Lab., NM (USA)). 1988. Con- 
tract W-7405-ENG-36. 18p. (CONF-880891—3). NTIS, PC 
A03/MF A0O1. Order Number DE88016225/JAW. 

From 23. DOD explosives safety seminar; Atlanta, GA, 
USA (9 Aug 1988). 

Optical, radiographic, and electronic pin techniques were 
used to evaluate the fragmentation of tail- and side-initiated MK-82 
MOD 1 general purpose bombs. They were found to contain large 
voids, randomly located from bomb to bomb, in the Tritonal explo- 
sive fill. Characteristics of the void-side performance of the bomb 
were found to be as much as 10% different from the nonvoid side 
and were much less reproducible than the characteristics of the 
nonvoid side. The data collected will be useful in evaluating sympa- 


thetic detonation mitigation systems designed for use with the 
bombs. 12 figs., 3 tabs. 


54808 (LA-UR—88-2758) The detection of bulk explo- 
sives using nuclear-based techniques. Morgado, R.E.; Gozani, 
T.; Seher, C.C. (Los Alamos National Lab., NM (USA)). 
1988. Contract W-7405-ENG-36. 13p. (CONF- 8808119—1). 
— PC A03/MF AOl. Order Number DE88016164/ 

From International congress on applied criminology; Gent, 
Belgium (29 Aug 1988). 

In 1986 we presented a rationale for the detection of bulk 
explosives based on nuclear techniques that addressed the require- 
ments of civil aviation security in the airport environment. Since 
then, efforts have intensified to implement a system based on ther- 





ERA-13/23 / 7542 


mal neutron activation (TNA), with new work developing in fast 
neutron and energetic photon reactions. In this paper we will de- 
scribe these techniques and present new results from laboratory and 
airport testing. Based on preliminary results, we contended in our 
earlier paper that nuclear-based techniques did provide sufficiently 
penetrating probes and distinguishable detectable reaction products 
to achieve the FAA operational goals; new data have supported 
this contention. The status of nuclear-based techniques for the de- 
tection of bulk explosives presently under investigation by the US 
Federal Aviation Administration (FAA) is reviewed. These include 
thermal neutron activation (TNA), fast neutron activation (FNA), 
the associated particle technique, nuclear resonance absorption, and 
photoneutron activation. The results of comprehensive airport test- 
ing of the TNA system performed during 1987-88 are summarized. 
From a technical point of view, nuclear-based techniques now rep- 
resent the most comprehensive and feasible approach for meeting 
the operational criteria of detection, false alarms, and throughput. 9 
refs., 5 figs., 2 tabs. 


4502 Nuclear 
REFER ALSO TO CITATION(S) 53317, 54928 


54809 (AD-A—194375/2/XAB) Deterrence: potential for 
failure. Student report. Scott, R.E. (Air Command and Staff 
Coll., Maxwell AFB, AL (USA)). Apr 1988. 23p. (ACSC— 
88-2360). NTIS, PC A03/MF AOl1. 

Having been exposed to the threat of nuclear annihilation all 
their lives, many of the post-war generation have adopted fatalistic 
attitudes about survival in a nuclear war. The premise that the 
world stands defenseless against these ultimate weapons is often ac- 
cepted at face value. This same generation is now beginning to take 
the reins of power and must face the nuclear dilemma head-on and 
answer the question, Can the strategy that has served the nation so 
well during this era of assured destruction continue to protect the 
nation’s security interests in the foreseeable future. The problem 
with deterrence is it’s all or nothing nature. Deterrence is designed 
only to maintain peace. Should the strategy fail, it offers no guid- 
ance for the prosecution of war. This paper attempts to highlight 
the fragility of deterrence by identifying certain real-world factors 
that could cause the strategy to crumble. Perhaps the one factor 
having the most potential to bring about such a failure is the never- 
ending advance of science and technology - the same technology 
that made a possible defense against such weapons. Strategists and 
leaders must recognize the danger of continuing to rely on a strate- 
gy that is by no means foolproof. New alternatives for credible 
strategies must be considered today if the USA is to insure its secu- 
rity in the future. 


54810 (AD-A—194491/7/XAB) Chinese nuclear policy: 
past, present, future. Student report. Leininger, R.L. (Air 
Command and Staff Coll., Maxwell AFB, AL (USA)). Apr 
1988. 59p. (ACSC—88-1555). NTIS, PC A04/MF AO1. 
China's nuclear policy can be described as minimal deter- 
rence plus leverage. Review of scholarly research and Chinese pro- 
nouncements indicates behavior consistent with a rational-actor 
model based on state interests and state power. China sees itself as a 
major actor in a global balance of power. China regards its nuclear 
force as a means of deterring threats to its existence, and as a means 
of deterring nuclear blackmail against actions it may find necessary 
to take in its national interest. In addition, the nuclear force en- 
hances China's prestige. For the foreseeable future, China's objec- 
tives are to maintain a peaceful international environment favorable 
to its economic development, and to increase its international influ- 


ence to support its desired status as an independent global and re- 
gional actor. 


54811 (AD-A—194496/6/XAB) Finite difference crater- 
ing support. Analysis of regional data from cratering and non- 
cratering nuclear explosions. Final technical report. Gupta, 
I.N.; McLaughlin, K.L.; Wagner, R.W. (Teledyne Geotech, 
Alexandria, VA (USA)). Feb 1988. 57p. (TGAL—85-5). 
NTIS, PC A04/MF AO1. 

A comparison of regional phases generated by contained and 
cratering nuclear explosions is made by examining the amplitudes of 
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various phases and by spectral analyses. Using Ringdal’s maximum- 
likelihood method, in which one can also make use of clipped read- 
ings as well as noise measurements, amplitudes of the regional 
phases Pn, Pg, Lg (corrected for spatial attenuation) and the ratio 
Pmax/Pa (where Pmax is the largest amplitude in the first 5 sec of 
Pn and where Pa refers to the a phase) were plotted against the 
known yields of explosions. No systematic distinction could be ob- 
served, at regional distances, between cratering and noncratering 
explosions at Nevada Test Site; the excitation of various regional 
phases appears to depend more on conditions at or near the source 
than on whether the shot produced a crater or not. The authors 
also examined the spectra of Pn on KN-UT records of several 
Pahute Mesa explosions covering a wide range of scaled depths. 
The observed modulation of Pn spectra agreed with that expected 
due to cancellation by pP in only a few instances. A comparison of 
the Pn spectra of closely spaced explosions suggested that the pP 
arrivals are probably severely distorted by the effects of inelastic 
processes in the source region of large explosions and scattering 
due to large lateral variations. These two effects may, in most 
cases, be strong enough not only to obliterate any definite evidence 
of the classical pP arrival but also mask any differences between 
cratering and contained explosions recorded at regional distances. 


54812 (AD-A—194682/1/XAB) Comparative analysis of 
passive-communications satellites employing the shf and hf 
spectrum for use in a strategic role. Master's thesis. Donadio, 
G. (Naval Postgraduate School, Monterey, CA (USA)). 
Mar 1988. 82p. NTIS, PC A0OS/MF AO1. 

Passive-communications satellites were instrumental in the 
evolution of todays satellite communications networks. However, 
ever since the successful deployment of the first geostationary satel- 
lite, research and development into passive-communications satel- 
lites has almost come to a halt. In addition to examining the charac- 
teristics of the historic passive satellites, this thesis evaluates the ca- 
pabilities of a new design approach for a passive system. The pas- 
sive backscatter array, which was initially proposed by Joseph 
Yater, was intended to provide an effective communications satel- 
lite with a large radar cross section. Primary emphasis is placed 
upon this system’s survivability within a nuclear-stressed environ- 
ment. The effects of a nuclear burst upon the propagation of an 
electromagnetic signal are evaluated so as to assess systems surviv- 
ability. 


54813 (AD-A—195467/6/XAB) Computer programs for 
generation of NASTRAN and VIBRA-6 aircraft models. 
Final report, December 1985-December 1986. Harrison, S.G. 
(Anamet Labs., Inc., Hayward, CA (USA)). Apr 1988. 94p. 
NTIS, PC A05/MF AO1. 

This report describes a series of computer programs de- 
signed to aid the analyst in preparing input data for aircraft models 
to be analyzed using NASTRAN and/or VIBRA-6. The programs 
permit creation of either beam or plate-type models of aircraft, sub- 
sequent postprocessing of NASTRAN OUTPUT?2 files, and cre- 
ation of VIBRA-6 AERO, IMOD and LOAD fixed data decks. In 
addition, the analyst may specify use of either the Ritz procedure 
or standard NASTRAN eigensolvers to derive normal modes of 
the aircraft for use in the VIBRA-6 vulnerability assessment. A 
command procedure is provided to orchestrate the execution of the 
various programs, to keep track of file assignments and to maintain 
a history of program use. 


54814 (LA-UR—88-1452) Auditing nuclear weapons qual- 
ity programs at Los Alamos. Davis, A.H. (Los Alamos Na- 
tional Lab., NM (USA)). 1988. Contract W-7405-ENG-36. 
Tp. (CONF-881077—1). NTIS, PC A02/MF A0O1; 1; GPO 
Dep. Order Number DE88010955/JAW. 

From 15. annual national Energy Division conference; San 
Antonio, TX, USA (23 Oct 1988). 

Some of the problems involved in introducing quality assur- 
ance on a broad scale in a national laboratory are discussed. A phi- 
losophy of how QA can be utilized beneficially in research and de- 
velopment activities is described briefly, and our experiences at Los 
Alamos in applying QA to nuclear weapons activities are outlines. 
The important role of audits is emphasized; audits are used not 
merely to determine the effectiveness of QA programs but also to 
explain and demonstrate the usefulness of QA to a generally scepti- 
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cal body of engineers and scientists. Finally, some ways of easing 
the application of QA in the future are proposed. 1 ref. 


4503 Explosion Detection 


54815 (AD-A—194247/3/XAB) Effects of tectonic re- 
lease on broadband regional-distance bodywaves. Final report, 
January 1985-January 1987. Wallace, T.C.; Holt, W.E.; Jun- 
kyoung, K. (Arizona Univ., Tucson (USA)). 1 Nov 1987. 
69p. NTIS, PC A04/MF AOI. 

Although the distortion of explosion long-period waves is 
documented at upper mantle distances, the signature is much more 
subtle at regional and near-field distances. The robustness of the ob- 
servation of sP in underground-nuclear-explosion waveforms of 
events that have large F factors are documented here. Although 
slapdown has not been added to the synthetic seismograms, the 
strong azimuthal variation can be explained by the simple addition 
of a double couple (tectonic release). Also, the size of tectonic re- 
lease is calibrated for 18 Pahute Mesa events by comparing their 
SH waves with those of two western United States earthquakes. In 
general, the signature of tectonic release appears to be strongly fre- 
quency-dependent. We performed a moment tensor inversion at 
three Pahute Mesa events (CHESIRE, FARM and POOL) in dif- 
ferent frequency bands in an attempt to isolate the dispersion of the 
deviatoric component of the moment tensor. Although the apparent 
size of tectonic release source decreases, the orientation appears to 
be constant. The moments of the tectonic release at regional dis- 
tance also are inconsistent with near-field estimates. A model was 
developed for near-field tectonic release, which requires a distribut- 
ed source (shear dislocation takes place at the elastic radius). Using 
BOXCAR and HALFBREAK waveforms, a constrained moment 
tensor inversion was performed to obtain the tectonic release orien- 
tation. This near-field orientation is in excellent agreement with the 
far-field results. 


54816 (AD-A—195468/4/XAB) Discrimination studies 
using short-period P waves at upper mantle distances. Annual 
report, January 1986-January 1987. Given, J.W.; Ihnen, 
S.M.; Mellman, G.R.; Tucker, W.C. (Sierra Geophysics, 
Inc., Kirkland, WA (USA)). Jan 1988. 82p. (SGI-R—88- 
136). NTIS, PC AOS/MF AO1. 

This report reviews the properties of seismograms recorded 
at upper mantle distances in stable continental region such as north- 
west Eurasia in order to examine how well current models predict 
the general behavior of the observations and to see how much un- 
modeled energy, or noise, is present. In general The proposed 
models for the region predict the major arrivals observed in the 
data. For explosions, there are few distinct arrivals that are not as- 
sociated with some predicted upper mantle phase. However, noise 
levels (or code amplitudes), are large, since each arrival has a code 
associated with it that adds constructively at the receiver. Use pre- 
dicted coda amplitudes, in a Pearce algorithm to discriminate on 
the basis of focal mechanism. Given good azimuthal coverage of an 
event (e.g., 3 of 4 quadrants), the observed complexity of the explo- 
sion seismograms is incompatible with that predicted for earth- 
quakes at depth using simple models for the reflection of the depth 
phases pP and sP. These results are similar to previous findings that 
considered teleseismic data. 
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54817 (IC—88/98) Mathematical correlation between 
variations in solar radiation parameters. 2. Global radiation, 
air temperature and specific humidity. Njau, E.C. (Interna- 
tional Centre for Theoretical Physics, Trieste (Italy)). Jun 
1988. 16p. NTIS (US Sales Only), PC A03/MF AO1. Order 
Number DE88704209/JAW. 

We derive from first principles, an equation which expresses 
global radiation as a function of specific humidity and air tempera- 
ture at screen height. The practical validity of this equation is 
tested by using humidity, air temperature and global radiation data 
from Tanzania. It is shown that global radiation values calculated 
on the basis of the derived equation agree with measured radiation 
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values to within +- 8% as long as the prevalent (horizontal) winds 
are either calm or light. It is noted that the equation is equally valid 
at times of strong horizontal winds provided that the temperature 
and humidity measuring site is sufficiently shielded from the winds. 
This implies that meteorological stations that are (for some un- 
avoidable reasons) unable to stock pyranometers can still procure 
reasonable estimates of local global radiation as long as they can, at 
least, stock the relatively cheaper barometers and wet- and dry-bulb 
psychrometers. (author). 12 refs, 1 fig., 4 tabs. 


5001 Basic Studies 
REFER ALSO TO CITATION(S) 54475, 54834, 54840, 54842 


54818 (Juel—2144) Computer simulation of the tropo- 
sphere. Holzapfel, C. (Kernforschungsanlage Juelich 
G.m.b.H. (Germany, F.R.). Inst. fuer Chemie der Belasten- 
den Atmosphaere). Jul 1987. 132p. (In German). NTIS (US 
Sales Only), PC AO7/MF AOl. Order Number 
DE88754638/JAW. 

This paper describes a one-dimensional time dependent pho- 
tochemical model of the troposphere under consideration of verti- 
cal turbulent transport. By means of this model the influence of 
light intensity of summer and wintertime on the diurnal and season- 
al variation of O/sub 3/ and HNO/sub 3/ is discussed. Below 2-3 
km the model of the polluted troposphere O/sub 3/ shows strong 
diurnal variation in summertime with an increase at daytime due to 
the photochemistry of hydrocarbons and NO/sub x/ and a decrease 
at night. The concentration is strongly affected by NO-emission. 
The HO/sub 2/-concentration at noon-time shows a maximum in 
the summer due to the photodissociation of O/sub 3/ to O(/sup 1/ 
D) which is the source of OH and HO/sub 2/. In the winter the 
photodissociation of O/sub 3/ to O(/sup i1/D) is less because of the 
higher zenit angle of the sun resulting in less UV-light. HNO/sub 
3/ shows diurnal variation with opposite behaviour in summer and 
winter. The HNO/sub 3/-balance is controlled by production from 
N/sub 2/O/sub 5/ with H/sub 2/0 at night and from NO/sub 2/ 
with OH during the daytime, and by deposition and rainout. There- 
fore the HNO/sub 3/-concentration strongly depends on water 
content and on precipitation in the troposphere. 


54819 (PNL—6279-Vol.8) Hanford Meteorological Sta- 
tion computer codes: Volume 8, The REVIEW computer 
code. Andrews, G.L.; Burk, K.W. (Pacific Northwest Lab., 
Richland, WA (USA)). Aug 1988. Contract AC06- 
76RL01830. 132p. NTIS, PC AO7/MF A0O1. Order Number 
DE88015958/JAW. 

The Hanford Meteorological Station (HMS) routinely col- 
lects meteorological data from sources on and off the Hanford Site. 
The data are averaged over both 15 minutes and 1 hour and are 
maintained in separate databases on the Digital Equipment Corpo- 
ration (DEC) VAX 11/750 at the HMS. The databases are trans- 
ferred to the Emergency Management System (EMS) DEC VAX 
11/750 computer. The EMS is part of the Unified Dose Assessment 
Center, which is located on on the ground-level floor of the Feder- 
al building in Richland and operated by Pacific Northwest Labora- 
tory. The computer program REVIEW is used to display meteoro- 
logical data in graphical and alphanumeric form from either the 15- 
minute or hourly database. The code is available on the HMS and 
EMS computer. The REVIEW program helps maintain a high 
level of quality assurance on the instruments that collect the data 
and provides a convenient mechanism for analyzing meteorological 
data on a routine basis and during emergency response situations. 


54820 (UCRL—98139) Field validation of dispersion 
models for dense-gas releases. Ermak, D.L. (Lawrence 
Livermore National Lab., CA (USA)). Aug 1988. Contract 
W-7405-ENG-48. 18p. (CONF-880927—3). NTIS, PC A03/ 
MF AO1. Order Number DE88016270/JAW. 

From 17. NATO/CCMS international technical meeting on 
air pollution modelling and its application; Cambridge, UK (19 Sep 
1988). 

: The evaluation of atmospheric dispersion models has been an 
active concern of the atmospheric science community for the past 
two decades. During this period, investiagors were principally in- 
terested in how well an air quality model simulated dispersion of 
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trace gas emissions. Interest in the evaluation of heavier-than-air 
vapor dispersion models is a more recent development. A variety of 
statistical techniques and other measures for assessing the perform- 
ance of air quality models have been proposed. We have conducted 
a review of the validation techniques used within the US meteoro- 
logical and atmospheric science communities and a review of the 
specific comparison parameters used in recent heavy-gas dispersion 
model validation studies. Following these reviews, a methodology 
based upon comparisons with field scale experiments was devel- 
oped for evaluating models used to predict the atmospheric disper- 
sion from continuous releases of denser-than-air toxic gases. This 
paper summarizes the findings from this study. 14 refs., 2 figs. 


54821 Climatic response to large atmospheric smoke in- 
jections: Sensitivity studies with a tropospheric general circu- 
lation model. Ghan, S.J.; MacCracken, M.C.; Walton, J.J. 
(Atmospheric and Geophysical Sciences Division, Law- 
rence Livermore National Laboratory, University of Cali- 
fornia, Livermore). Journal of Geophysical Research; 93: No. 
D7, 8315-8337(20 Jul 1988). 

A tropospheric general circulation model is coupled with a 
Lagrangian trace species transport and removal model to determine 
the climatic response to continental-scale smoke injections arising 
from fires generated following a hypothetical nuclear war. The hy- 
drological response is found to be particularly sensitive, with signif- 
icant reductions in precipitation over land areas occurring for 
smoke injections that yield only modest cooling. This sensitivity is 
traced to the suppression of surface evaporation caused by a smoke- 
induced reduction in the convective mixing of boundary layer and 
upper tropospheric air. A variety of sensitivity experiments is con- 
sidered, including the sensitivity to smoke injection mass, location, 
day, season, duration and altitude of injection, and smoke composi- 
tion and size distribution. For modest injections the land surface 
cooling in the first few weeks is found to be proportional to the 
smoke loading while for larger injections the amount of smoke af- 
fects only the duration of the surface cooling. After several weeks 
the northern hemisphere land surface cooling for an April injection 
is found to be comparable to that for a July injection. ~ 


54822 Global-scale Lagrangian trace species model of 
transport, transformation, and removal processes. Walton, 
J.J.; MacCracken, M.C.; Ghan, S.J. (Atmospheric and Geo- 
physical Sciences Division, Lawrence Livermore National 
Laboratory, University of California, Livermore). Journal of 
Geophysical Research; 93: No. D7, 8339-8354(20 Jul 1988). 

A Lagrangian model has been developed to treat the global- 
scale transport, transformation, and removal of trace species in the 
atmosphere. The model uses prescribed velocity fields (either from 
observations or from Eulerian dynamical models) to advect con- 
stant-mass parcels of air. These constant-mass air parcels can con- 
tain varying amounts of aerosols, such as dust and smoke, or vary- 
ing amounts of trace gases, such as ozone methane, or nitrogen di- 
oxide. Because advection operates on the air parcels, rather than on 
the trace species, the computational efficiency of the approach im- 
proves, in contrast to Eulerian approaches, as the number of trace 
species increases. Numerical diffusion is also much less than in typi- 
cal Eulerian models, permitting a wide range of spatial distributions 
of species to be advected with minimal dispersion. The Lagrangian 
method is particularly well suited to species that are chemically 
active because deviations from chemical equilibrium associated with 
advection are greatly reduced. Additional processes presently rep- 
resented in the model include precipitation scavenging, dry deposi- 
tion, aerosol coagulation, gravitational settling, local mixing with 
nearby parcels, vertical mixing by moist convection, and horizontal 
and vertical mixing associated with eddy mixing on scales finer 
than the prescribed velocity field grid. The model can operate in 
either a passive or an interactive mode. In the passive mode the 
meteorological flow is assumed to be unaffected by the trace spe- 
cies. In this mode a wide variety of sensitivity experiments using 
the same meteorology can readily be conducted. 
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54823 ~ Hemispheric surface air temperature variations: 
Recent trends and an uptate to 1987. Jones, P.D. (Climatic 
Research Unit, School of Environmental Sciences, Universi- 
ty of East Anglia, Norwich, United Kingdom). Journal of 
Climate; 1: No. 6, 654-660(Jun 1988). 

The hemispheric mean land-surface air temperature series de- 
veloped for both hemispheres by Jones et al. are updated through 
1987. The global temperature estimate for 1987 is the third warmest 
on record, 1858--1987. Recent warming over the last 20 years 
(1967--86) is shown to be centered on middle latitude belts in both 
hemispheres. 
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REFER ALSO TO CITATION(S) 52980, 53582, 53583, 54096, 54102, 54114, 
54167, 54398, 54444, 54798, 54930, 54958, 54997, 55031, 55035, 55039, 55042, 
55109, 55110, 55242, 55271, 55318, 55319, 55321, 55322, 55323 


54824 (AD-A—195125/0/XAB) Effect of acid deposition 
on potentially sensitive soil-plant systems at Vandenberg 
AFB, California. Final report, 1 September 1984-1 September 
1987. Zedler, P.H.; Marion, G. (San Diego State Univ., CA 
(USA). Dept. of Biology). 30 Apr 1988. 162p. NTIS, PC 
A08/MF AOl1. 

The objectives of this study were to assess the impact of the 
acid deposition expected from rocket launches on natural coastal 
vegetation and soils. Interest was directed primarily toward the 
longer-term and more-subtle effects of acidity, and the degree of 
sensitivity of different soil-plant systems. A study area was estab- 
lished along a topographic chronosequence that ranged from stabi- 
lized dunes to residual soils over bedrock. Soils and plants were 
collected from this region and used in three main studies. A leach- 
ing study measured the changes in chemical properties of four soils 
subjected to repeated acid additions. A second study treated seeds 
of wide variety of native or spontaneous species with HC1 on the 
four soils to establish the sensitivity of the vegetation to deposition 
events during the fall to winter germination pulse characteristic of 
California coastal ecosystems. A third study examined the effect of 
acid treatments on the growth of and competition between two 
common woody plants -- Artemisia californica and Pinus muricata. 
A fourth study partially supported by this grant studied the inva- 
sion of an exotic species in a recently burned site on one of the four 
study soils. The studies collectively show that, although the soil- 
plant systems are well buffered against moderate and low inputs of 
acidity, the effect of acid additions differed among soil types and 
from species to species. Overall the hypothesis that acidic deposi- 
tion could affect plant-plant and soil-plant interactions was support- 
ed, but some of these effects are subtle and not all appear to be del- 
eterious. 


54825 (CONF-8703286—, pp 205-226) Determination of 
polycyclic aromatic hydrocarbons in the soil. Liphard, K.G. 
1987. (In German). NTIS (US Sales Only), PC A15. Order 
Number DE88770407/JAW. 

From 11. Aachen seminar on sludges, landfills, old waste 
sites: probing, sampling, analysis; Roetgen, F.R. Germany (19 Mar 
1987). 

Gewaesserschutz, Wasser, Abwasser.; no. 99. 

High PAH concentration levels in the soil may be expected 
above all in old sites of gas works and coking plants. The paper 
describes sampling of soils, sample preparation and analysis of 19 
representative PAH’s using HPLC and gas chromatography. HPLC 
in particular, is an analysis method which allows to determine PAH 
in the soil in a toluene extract in a rapid, comprehensive, accurate 
and cost-effective way. 


54826 (CONF-8709235—, pp 183-212) Review of berylli- 
um monitoring data at ROF Cardiff. Cogbill, G. 19 Feb 
1988. NTIS, PC A 16. Order Number DE88009550/JAW. 

From Beryllium science: US/UK agreement on the use of 
atomic energy for mutual defense; Livermore, CA, USA (22 Sep 
1987). 

An extensive sampling program is run to ensure the safety of 
the staff employed in the facility. The work utilizes a combination 
of static and personal air samplers together with smear testing for 
assessing surface contamination levels. Several years data are re- 
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viewed and the results from various work areas are compared. 25 
figures. 


54827 (CONF-8709235—, pp 213-224) Experience with 
ultralow-level Be analysis. Nathans, M.W. (Lawrence Liver- 
more National Lab., CA (USA)). 19 Feb 1988. NTIS, PC A 
16. Order Number DE88009550/JAW. 

From Beryllium science: US/UK agreement on the use of 
atomic energy for mutual defense; Livermore, CA, USA (22 Sep 
1987). 

Emphasis is placed on the analysis of large filters used for 
sampling of environmental Be around Livermore and Site-300. 
After digestion and filtration, the samples are brought to 100 mL 
and analyzed in an AAS with electrothermal atomization in pre- 
coated graphite tubes. Concentrations are mostly in the 0.5 - 10 ng/ 
mL range. Spike recoveries (2.0 ppb) are erratic, but recoveries of 
spikes of Be-7 tracer are about 100%. Standard additions usually 
yield more satisfactory results. It was also found that the residues 
contained quantities of Be of the same order of magnitude as the 
filtrate. Results by standard additions again were quite different. An 
attempt was made to correlate this phenomenon with the presence 
of other environmental elements present in the solutions. 11 figures. 


54828 (CRIEPI-T—86094) An objective method for as- 
sessing monitoring network. Kato, H. (Central Research Inst. 
of Electric Power Industry, Tokyo (Japan)). 1987. vp. (In 
Japanese). Central Research Institute of Electric Power In- 
dustry, Tokyo, Japan. 

In order to improve the efficiency of monitoring the atmos- 
pheric environment, a new method for the setting of a monitoring 
network system was proposed. The method used in this study is 
based on a series of multi-variate analysis; principal component 
analysis and cluster analysis (Kato and Nishinomiya 1944, 1985). In 
the first step, a model area is divided into some regions based on 
the similarity of temporal variation for SO. (or NOx) concentra- 
tion. After the division of the area, one representative point (obser- 
vation station) is selected in each divided region in the second step. 
By this method, the observation points which are strongly influ- 
enced by the local environment can be removed. Three analyses 
were taken in some areas using this method, and the appropriate- 
ness of the model to these cases were investigated. In each case the 
proper network systems were proposed for the monitoring of the 
general atmospheric environment and of the stack gas from the 
power plant for both SO2 and NOx. In these cases using the stand- 
ard numbers of observation stations (Japan Public Health Associa- 
tion, 1973), the total number of selected observation stations for the 
new monitoring network system decrease comparing with that 
presently used, in all three cases. 


54829 (DOE/ER/60530—T1) Toxic organic compounds 
from energy production: Progress report. Hites, R.A. (Indi- 
ana Univ., Bloomington (USA). School of Public and Envi- 
ronmental Affairs). Aug 1988. Contract FG02-87ER60530. 
30p. NTIS, PC A03. Order Number DE88017286/JAW. 
The theme of this program has been identifying potentially 
toxic organic compounds associated with various combustion ef- 
fluents, following the fates of these compounds in the environment, 
and improving the analytical methodology for making these meas- 
urements. The following have been accomplished: As part of out 
continuing study of the fate of dioxins we are currently measuring 
atmospheric concentration of polychlorinated dioxins and polychlo- 
rinated furans in the atmosphere of Bloomington, Indiana, and to a 
lesser extent in Northern Wisconsin and in Indianapolis; we recent- 
ly completed a project on the photochemistry of polycyclic aro- 
matic hydrocarbons adsorbed on fly ash, and we are using this 
same approach to study the atmospheric photochemistry of dioxins 
adsorbed on fly ash; we have carried out a modest study of fifteen 
homes with the goal of identifying the semi-volatile organic pollut- 
ants in the homes and measuring their concentrations; we have 
begun working in the area of human dosimetry. By measuring the 
levels of chemicals present in human tissue, one is able to get the 
best measurement of human exposure. The analysis of polycyclic 
aromatic hydrocarbons with molecular weights much above 300 is 
very difficult with gas chromatography. We are also studying the 
use of tandem mass spectrometry to interpret the structure of ions 
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produced by polycyclic aromatic hydrocarbons. 54 refs. 10 figs., 3 
tabs. 


54830 (DOE/ER/60635—22) Study of atmospheric pollu- 
tion scavenging: Twenty-second progress report. Semonin, 
R.G.; Bowersox, V.C.; Stensland, G.J.; Peden, M.E.; Gatz, 
DF: Bachman, S.R.; Su, J. (illinois State Water Survey, 
Urbana (USA)). Aug 1988. Contract FG02-88ER60635. 49p. 
(COO—1199-66). NTIS, PC A03/MF A0O1. Order Number 
DE88016484/JAW. 

A cooperative project to measure the chemistry and physics 
of convective storms was conducted during the period 1 May-30 
June 1988 in an 80 km x 80 km area of east-central Illinois near 
Champaign-Urbana. An organization named the Cloud Chemistry 
and Cloud Physics Organization, or 3CPO, coordinated the project, 
which was hosted by the Illinois State Water Survey. To achieve 
the objectives, the following projects were undertaken and are de- 
scribed: a description of the sequential chemistry of rain experiment 
-- 1988; procedures for the analysis of aqueous hydrogen peroxide 
in rain samples collected during SECORE-88; preliminary data for 
SECORE-88; research summary report; a modified successive cor- 
rections method that meets statistical goals; dry deposition flux esti- 
mates for large-particle elements from dry-bucket measurements; 
spatial relationships between acid rain, air quality, and visibility 
data; and synthetic precipitation reference samples. Individual 
projects are processed separately for the data bases. (CBS) 


54831 (ECN—210) A fog chamber for the study of chemi- 
cal reactions. An evaluation of the chamber and investigations 
into dark reactions of NO/sub x/, SO/sub 2/ and O/sub 3/. 
Arends, B.G.; Mallant, R.K.; Van Wensveen, E.; Gouman, 
J.M. (Netherlands Energy Research Foundation, Petten). 
Jun 1988. 3lp. NTIS (US Sales Only), PC A03/MF AOl. 
Order Number DE88754631/JAW. 

A well-stirred continuous fog chamber for the study of at- 
mospheric chemical reactions is described. Concentrations of com- 
pounds like SO/sub 2/, SO/sub 3//sup 2-/ or NO/sub x/, NO/sub 
2//sup -/, NO/sub 3//sup -/ can be measured in gas- and aqueous 
phase. Therefore, mechanisms and kinetics of reactions at the gas/ 
water interface can be investigated. The results will be used to im- 
prove chemical models of atmospheric reactions in fog and clouds. 
Examples of reactions studied in the fog chamber are: 1. the oxida- 
tion of SO/sub 2/ in water by H/sub 2/O/sub 2/; 2. the influence 
of fog on the oxidation of NO/sub 2/ by O/sub 3/; 3. the H/sub 2/ 
O/sub 2/ formation in water by O/sub 3/; 4. the aqueous phase ox- 
idation of SO/sub 2/ by NO/sub 2/. Though there are some limita- 
tions for the use of a fog chamber it is an essential instrument, espe- 
cially for the measurement of reactions in which mass transport 
limitations play an important role. 


54832 (EPRI-CS—5998) Continuous emission monitoring 
guidelines: Update: Final report. Eggleston, T.E.; Gray, 
W.C. Jr. (Electric Power Research Inst., Palo Alto, CA 
(USA); Kilkelly Environmental Associates, Inc., Raleigh, 
NC (USA)). Sep 1988. 302p. Research Reports Center, Box 
50490, Palo Alto, CA 94303. Order Number T1I89000250/ 
JAW. 

Various federal and state regulations establish continuous 
emission monitoring (CEM) requirements that affect the electric 
utility industry. These regulations continue to expand in scope and 
applicability, requiring more and more utility companies to operate 
and maintain complex and maintenance-intensive CEM systems. 
The complexity and diversity of the various CEM systems that are 
available, along with general unfamiliarity with the systems, have 
historically created problems for many utility users. This Guideline 
Manual was developed to assist current and future utility users in 
the selection, installation, operation, and maintenance of CEM sys- 
tems. In addition, a regulatory decision path is provided to assist in 
determining which, and to what extent, monitoring regulations 
apply to a specific steam generating unit. This manual is designed 
to be flexible and to serve both as a comprehensive primer and as a 
reference manual for CEM systems. To assist in the procurement of 


CEM systems, a Request for Proposal preparation package is in-- 


cluded. This package includes both suggested Terms and Condi- 
tions and recommended Technical Specifications, along with in- 
structions for site-specific completion of the package. 4 refs., 11 
figs. 
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54833 (GKSS—87/E/66) Polychromator for measure- 
ment of atmospheric carbon dioxide and water vapor by 
Raman-lidar. Voss, E. (GKSS-Forschungszentrum Geesth- 
acht G.m.b.H., Geesthacht-Tesperhude (Germany, F.R.). 
Inst. fuer Physik). (GKSS-Forschungszentrum Geesthacht 
G.m.b.H., Geesthacht-Tesperhude (Germany, F.R.); GKSS- 
Forschungszentrum Geesthacht G.m.b.H., Geesthacht-Te- 
sperhude (Germany, F.R.). Inst. fuer Physik). 1987. 12p. (In 
German). (CONF-8705329—). Reprint from: MIOP ‘87, 
microwave technology and optoelectronics. Proceedings, 
Vol. 3, Network G.m.b.H, Hagenburg (Germany, F.R.), 
1987, p. 10A-5. 

From Congress fair on ultra high frequency range: micro- 
wave technology and optoelectronics (MIOP); Wiesbaden, F.R. 
Germany (19 May 1987). 

The optical arrangement and the properties of a polychro- 
mator designed for a three-channel Raman lidar are described. For 
main dispersion an R2 echelle grating with 316 grooves/mm is op- 
erated in 17th order. A plane holographic grating with a groove 
density of 2400 grooves/mm is used in first order for cross disper- 
sion to separate overlapping orders. Both the collimator and the 
camera mirror are off-axis parabolas of 479 mm focal length. The 
whole equipment is optimized for 320.7 nm, the wavelength of the 
CO/sub 2/ channel. In this channel the transmission is measured to 
be 4.2% for unpolarized light. The linear dispersion is 5.2 mm/nm. 
With 0.58 mm-diameter holes for both entrance and exit slit the 
bandpass is 0.094 nm. In this case the residual stray light of the 
(Mie and Rayleigh scattered) primary line is found to be 8 x 10/sup 
-7/, the perturbation of the CO/sub 2/ signal by the neighbouring 
O/sub 2/ band amounts to less than 3%. 


54834 (GSF-BPT—3/88) Seasonal and latitudinal vari- 
ations of the temporal variance of ozone and of the potential 
temperature. Final report. Roeth, E.P. (Gesellschaft fuer 
Strahlen- und Umweltforschung m.b.H. Muenchen, Neuher- 
berg (Germany, F.R.). Bereich Projekttraegerschaften; 
Bundesministerium fuer Forschung und Technologie, Bonn 
(Germany, F.R.)). 1988. 74p. (In German). NTIS (US Sales 
Only), PC A04/MF AOl. Order Number DE88754637/ 
JAW. 


Applying the method of the equivalent displacement height 
(EDH), developed by Ehhalt et al., the temporal variance of strato- 
spheric gases was used to derive transport parameters of the lower 
stratosphere. The 18 years series of measurements of ozone and of 
the potential temperature observed by the Meteorological Observa- 
tory Hohenpeissenberg (FRG) and the LIMS-measurements from 
the NIMBUS-7-satellite were analyzed. From the Hohenpeissen- 
berg data the seasonal variation of the EDH as well as of the hori- 
zontal and vertical displacements could be derived. The satellite 
measurements gave the latitudinal variations of these parameters for 
the observation period from November 1978 to May 1979. It could 
be shown that the equivalent displacement height is an extraordi- 
nary powerful parameter to describe the transport effects in the 
lower stratosphere. (orig.) With 10 refs., 30 figs. 


54835 (LIS—74) Possibilities and limits of the use of air 
qualitiy data based on random sampling according to the 
Clean Air Technical Guide (TA Luft). Beier, R.; Buck, M. 
(Landesanstalt fuer Immissionsschutz des Landes Nordr- 
hein-Westfalen, Essen (Germany, F.R.)). 1988. 65p. (In 
German). NTIS (US Sales Only), PC A03/MF AO1. Order 
Number DE88754640/JAW. 

The use of air-quality data based on random sampling is lim- 
ited by the statistical uncertainties of these data. These uncertainties 
can be assessed by standard deviations. Rules are given to calculate 
them, for yearly mean values as well as for 98-percentiles. The rela- 
tions between these standard deviations and the sample abundance 
is analysed by bootstrap methods. Based on this knowledge, special 
air-quality parameters for planning purposes can be given in order 
to show compliance with a given limit value at a predetermined 
confidence level. In addition, the uncertainties of plotting small 
scale isopleths are discussed. It is shown that the standard deviation 
of an isopleth derived from random sampling in a regular grid of 
1x1 km according to the Clean Air Technical Guide (TA-Luft) 
(N=52) is of the order of half the grid width (0,5 km). 
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54836 ~ (ORNL/M—463, pp 12-19) European community 
(EC) research on heavy metals in the environment. Sors, A.L; 
Sabbioni, E. (Commission of the E Communities, 
Brussels (Belgium)). 1987. CEP Consultants, Ltd. 26 
Albany St., Edinburgh EH! 3QH, UK. Order Number 
T188006131/JAW. (CONF-870937—Vol.1). 

From 6. international conference on heavy metals in the en- 
vironment; New Orleans, LA, USA (15 Sep 1987). 

Since 1973, the European Community has pursued an active 
environmental policy, supported by Community level R & D in the 
field of the Environment. This policy is entering into a new phase, 
with the integration of the environmental dimensions into the 
Community's economic, industrial and agricultural policies. Within 
this overall framework, extensive research on heavy metals pollu- 
tion has been carried out at EC level. This paper outlines EC envi- 
ronmental policy and environmental research and provides an over- 
view of past, present and possible future work on heavy metals in 
the environment. 


54837 (ORNL/M—463, pp 20-25) Atmospheric emis- 
sions of As, Cd, Pb, and Zn from industrial sources in 
Europe. Pacyna, J.M.; Muench, J. (Norwegian Institute for 
Air Research, Lillestroem). 1987. CEP Consultants, Ltd., 26 
Albany St., Edinburgh EH1 3QH, UK. Order Number 
T1I88006131/JAW. (CONF-870937—Vol.1). 

From 6. international conference on heavy metals in the en- 
vironment; New Orleans, LA, USA (15 Sep 1987). 

Emission factors of atmospheric As, Cd, Pb and Zn for vari- 
ous source categories are discussed on the basis of information on: 
1) impurities of raw materials used in the European plants, 2) pro- 
duction technology, and 3) control equipment employed in the Eu- 
ropean industries. The emission factors were then used together 
with statistics on the production of industrial goods and the con- 
sumption of fuels and ores in 1984 to calculate atmospheric emis- 
sions of the metals. The emission estimates are spatially distributed 
in a grid system of 150 km x 150 km. Pyrometallurgical production 
of nonferrous metals is a major source of the As, Cd and Zn emis- 
sion in Europe, particularly in Easter Europe. A growing increase 
of the As, Cd and Zn emissions from waste incinerators is observed 
in Western Europe. Restrictions on the use of Pb in gasoline have 
resulted in a lowering of the Pb emissions in some Western Europe- 
an countries, but this source is still a dominant contributor to the 
anthropogenic emissions of Pb in Europe. 


54838 (ORNL/M—463, pp 26-28) Simulations of the at- 
mospheric transport and deposition of heavy metals. Krell, 
U.; Roeckner, E. (Universitaet Hamburg (Germany, F.R.)). 
1987. CEP Consultants, Ltd., 26 Albany St., Edinburgh 
EH1 3QH, UK. Order Number TI88006131/JAW. (CONF- 
870937—Vol.1). 

From 6. international conference on heavy metals in the en- 
vironment; New Orleans, LA, USA (15 Sep 1987). 

The atmospheric transport and deposition of particulate lead 
and cadmium is simulated by a three-dimensional trajectory-model 
based on the Monte Carlo method. The calculated wet deposition 
corresponds with measurements within a factor of two whereas the 
air concentration during the winter month is underestimated. A 
steep decrease of the total deposition and air concentration is found 
from land to sea. 


54839 (ORNL/M—463, pp 30-32) Mercury levels in the 
atmosphere near a geochemical anomaly: influence of temper- 
ature on the degassing processes. Ferrara, R.; Maserti, B.E. 
(Istituto de Biofisica, Pisa (Italy)). 1987. CEP Consultants, 
Ltd., 26 Albany St., Edinburgh EH1 3QH, UK. Order 
Number T188006131/JAW. (CONF-870937— Vol. 1). 

From 6. international conference on heavy metals in the en- 
vironment; New Orleans, LA, USA (15 Sep 1987). 

A study on gaseous mercury levels in air in a large mineral- 
ized area is reported. A relationship between ambient temperature 
and mercury concentration in air has been observed; this relation is 
evident in both daily and seasonal behavior of the metal. 
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54840 (ORNL/M—463, pp 33-35) Vapor-particle ratios 
for airborne mercury, arsenic and selenium at urban sites in 
Illinois. Sweet, C.W.; Gatz, D.F. (Illinois State Water 
Survey, Champaign (USA)). 1987. CEP Consultants, Ltd., 
26 Albany St., Edinburgh EH! 3QH, UK. Order Number 
T188006131/JAW. (CONF-870937—Vol.1). 

From 6. international conference on heavy metals in the en- 
vironment; New Orleans, LA, USA (15 Sep 1987). 

Vapor-phase concentrations of mercury, arsenic and seleni- 
um were measured at one rural and two urban sites in Illinois. The 
vapor-phase of these metals was defined operationally as that mate- 
rial which passed through filters capable of retaining particles 
larger than 0.5m in diameter and was trapped on back-up absor- 
bents. Concentrations of particulate mercury and selenium were de- 
termined by x-ray fluorescence, and particulate arsenic was deter- 
mined by neutron activation analysis. Mercury vapor was deter- 
mined by a cold vapor atomic absorption technique; volatile arsenic 
and selenium were determined by neutron activation. Significant 
quantities of all three volatile elements were found in the vapor 
traps. Mercury is the most volatile of these elements; and for some 
samples, the majority was found in the vapor trap. Lesser percent- 
ages of arsenic and selenium were present as vapor in the samples. 


54841 (ORNL/M—463, pp 44-48) Lead and cadmium 
deposition rates and temporal patterns in Central Hungary. 
Meszaros, A.; Friedland, A.J.; Haszpra, L.; Meszaros, E.; 
Lasztity, A.; Horvath, Zs. (Institute of Atmospheric Physics 
(Hungary)). 1987. CEP Consultants, Ltd., 26 Albany St., 
Edinburgh EH! 3QH, UK. Order Number T188006131/ 
JAW. (CONF-870937—Vol.1). 

From 6. international conference on heavy metals in the en- 
vironment; New Orleans, LA, USA (15 Sep 1987). 

The concentration of Pb and Cd in air and in precipitation 
was measured in Central Hungary as part of an air pollution moni- 
toring program. Lead and Cd were measured in wet-only deposi- 
tion samples from 1983 to 1986 and in aerosol samples from 1981 to 
1986. Deposition velocities were obtained from experimental values 
published in the literature and total Pb and Cd deposition rates (wet 
+ dry) were estimated at 11.9 mg m~? yr™! and 0.73 mg m™? yr7}, 
respectively. During individuals years, Pb and Cd deposition pat- 
terns were not correlated with each other but both were varied and 

to reach a maximum in the winter months. In 1986, forest 
floor (the organic horizon of soil overlying the mineral soil) was 
collected from a pine forest adjacent to the precipitation monitoring 
site. For the total Pb and Cd content of the forest floor, and the 
number of years of accumulation of soil, average Pb and Cd accu- 
mulation rates were estimated at 5.0 mg m~? yr™* and 0.13 mg m™? 
yr, respectively, over the past eighteen years. The difference be- 
tween the two estimates could represent changes in annual deposi- 
tion over time or imprecision in the methods. 


54842 (ORNL/M—463, pp 121-123) Identification of 
pollution sources of total suspended air particulates over the 
Zhongguancun area of Beijing, China. Mengwei, Z.; 
Demeng, K. 1987. CEP Consultants, Ltd., 26 Albany St., 
Edinburgh EH! 3QH, UK. Order Number T188006131/ 
JAW. (CONF-870937—Vol.1). 

From 6. international conference on heavy metals in the en- 
vironment; New Orleans, LA, USA (15 Sep 1987). 

The concentrations of twenty six elements were determined 
by instrumental neutron activation analysis for samples of air partic- 
ulates collected over a twelve month period in the Zhongguancun 
area of Beijing. This set of data is analyzed for underlying structure 
by the method of common factor analysis. The data can be inter- 
preted of the basis of four common factors accounting for 90.3% of 
the total variance in the system. These factors are attributed to var- 
ious sources of particulate material by noting the dependence of the 
factors on the elements. 


54843 (ORNL/M—463, pp 124-126) Types and sources 
of iron-bearing minerals in Cairo atmosphere. Hindy, K.T. 
(National Research Centre, Cairo (Egypt)). 1987. CEP Con- 
sultants, Ltd., 26 Albany St., Edinburgh EH1 3QH, UK. 
Order Number T188006131/JAW. (CONF-870937— Vol. 1). 

From 6. international conference on heavy metals in the en- 
vironment; New Orleans, LA, USA (15 Sep 1987). 
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Two iron-bearing minerals could be identified in the dust 
particles which fall off Cairo atmosphere. Infrared spectroscopy, X- 
ray diffraction and differential thermal analysis (D.T.A.) revealed 
the presence of appreciable quantities of iron oxide, most of which 
is present in the form of ferric oxide gel (amorphous form), in the 
investigated dustfall samples. Small amount of iron-bearing biotite 
could be also identified to be of minor contribution in the same 
samples. The two minerals were found to be mostly associated with 
the small air-borne particles which lie within the breathable size 
range. 


54844 (ORNL/M—463, pp 127-130) Trace metals and 
air particulate pollution in Ponce, P.R. Acosta, I.L.; Carras- 
quillo, A.; Infante, R. (Catholic Univ. of Puerto Rico, 
Ponce). 1987. CEP Consultants, Ltd., 26 Albany St., Edin- 
burgh EH1 3QH, UK. Order Number T188006131/JAW. 
(CONF-870937— Vol. 1). 

From 6. international conference on heavy metals in the en- 
vironment; New Orleans, LA, USA (15 Sep 1987). 

This report examines the results obtained during three years 
of an air monitoring program that included measurement of total 
suspended particulate and trace metal composition for the city of 
Ponce, PR during the years 1983, 1984, and 1985. In addition, parti- 
cle size measurements and elemental distribution were done during 
1985. Samples were collected from five representatives areas 
around the city. Elemental analysis of suspended particulate were 
made for Fe, Zn, Pb, Cu, Ca, Mg, Na, V., and Al. Their seasonal 
variations and possible pollution sources were investigated, as well 
as their levels compared to that found for other major cities in the 
world. 


54845 (ORNL/M—463, pp 131-133) Composition of am- 
bient aerosols above the North Sea. Dedeurwaerder, H.L.; 
Artaxo, P. (Urije Universiteit Brussel (Belgium)). 1987. CEP 
Consultants, Ltd. 26 Albany St., Edinburgh EH1 3QH, 
UK. Order Number TI88006131/JAW. (CONF-870937— 
Vol.1). 

From 6. international conference on heavy metals in the en- 
vironment; New Orleans, LA, USA (15 Sep 1987). 

To study the composition of the tropospheric aerosol of the 
southern Bight of the North Sea, the authors conducted from 1980 
till 1985 sampling campaigns. The samples were analyzed for Na, 
Al, Fe, Mn, Pb, ZN, Cu, and Cd and were subsequently examined 
by multivariate statistical methods. 


54846 (ORNL/M—463, pp 134-137) Spectrographic 
study of heavy metals in an industrial area in North Cairo. 
Hindy, K.T.; Farag, S.A.; El-Taieb, N.M.; Rizk, H.F.; Ibra- 
him, J.M. (National Research Centre, Cairo (Egypt)). 1987. 
CEP Consultants, Ltd., 26 Albany St., Edinburgh EH1 
3QH, UK. Order Number T188006131/JAW. (CONF- 
870937—Vol.1). 

From 6. international conference on heavy metals in the en- 
vironment; New Orleans, LA, USA (15 Sep 1987). 

Analysis study of total suspended particulate (TSP) in Shou- 
bra El-Kheima which is a big industrial area in north Cairo was 
done by emission spectrography. The spectra of 14 samples taken 
during different daytimes and at night indicated the presence of Al, 
Ti, V, Cr, Mn, Fe, Ni, Co, Cu, Zn, Sn and Pb. Maximum concen- 
tration of the detected heavy metals varies from 1 ppm for Sn to 1 
million ppm for Al and Fe. The results show: a) strong relationship 
between sampling duration and metal concentration; b) similar con- 
centrations during day and night; and c) different concentrations 
during morning and afternoon. 


54847 (ORNL/M—463, pp 137-139) Atmespheric geo- 
chemistry of cadmium over the remote North Pacific. Patter- 
son, T.L.; Duce, R.A. (Univ. of Rhode Island, Narragansett 
(USA)). 1987. CEP Consultants, Ltd., 26 Albany St., Edin- 
burgh EH1 3QH, UK. Order Number T188006131/JAW. 
(CONF-870937—Vol.1). 

From 6. international conference on heavy metals in the en- 
vironment; New Orleans, LA, USA (15 Sep 1987). 

The concentration of cadmium over the remote North Pacif- 
ic during the late spring and early summer of 1986 ranged from 1.5 
pg/SCM to 29 pg/SCM. Cd concentrations were well correlated 
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with those of Pb (r? = 0.97) and Al (r? = 0.86) suggesting a pri- 
marily pollutant source somewhere on the continent of Asia. 


54848 (ORNL/M—463, pp 140-142) Investigation about 
the presence of heavy metals in the Arctic environment. 
Fanaki, F.H. (Atmospheric Environment Service, Downs- 
view, Ontario (Canada)). 1987. CEP Consultants, Ltd., 26 
Albany St., Edinburgh EH1 3QH, UK. Order Number 
T188006131/JAW. (CONF-870937—Vol.1). 

From 6. international conference on heavy metals in the en- 
vironment; New Orleans, LA, USA (15 Sep 1987). 

The Northern Oil and Gas Action Plan established a pro- 
gram in the Arctic region with the objective of assessing the envi- 
ronmental impact of air pollutant emissions. As an integrated part 
of this study, concentration and size distribution of the trace ele- 
ments Al, Br, Ca, Cl, I, Mn, Na and V were determined in the air, 
during two weeks in the summer and two weeks during the winter. 
Detectable concentrations were reported for all the elements. A 
comparison between the summer and winter observations was 
made. 


54849 (ORNL/M—463, pp 143-145) Intoxication of air 
by heavy metals from road surface dust. Kwapulinski, J; 
Miroslawski, J. 1987. CEP Consultants, Ltd., 26 Albany St., 
Edinburgh EH! 3QH, UK. Order Number T188006131/ 
JAW. (CONF-870937—Vol.1). 

From 6. international conference on heavy metals in the en- 
vironment; New Orleans, LA, USA (15 Sep 1987). 

This work reports the results of metal contents in the dust 
resuspension from the road sites. The concentration of Pb, Cd, Cu, 
Zn, Ni, Cr, Fe and Mn in the particles suspended in the air in the 
dustfall were determined. The metals were also determined for each 
fraction of size selecting dust use of atomic absorption spectropho- 
tometry with air-acetylene flame and a single beam AA-6DA 
Varian Techtron. Coefficient of the atmospheric self-cleaning of 
these metals coming from secondary dust emission was established 
for several roads in various atmospheric conditions. 


54850 (ORNL/M—463, pp 146-147) Heavy metals con- 
tent in suspended particles and vapor phase released from 
urban waste incinerators. Gallorini, M.; Orvini, E.; Rolla, 
A.; Tittarelli, P. (CNR Centre of Radiochemistry and Acti- 
vation Analysis, Pavia (Italy)). 1987. CEP Consultants, Ltd., 
26 Albany St., Edinburgh EH! 3QH, UK. Order Number 
T188006131/JAW. (CONF-870937—Vol.1). 

From 6. international conference on heavy metals in the en- 
vironment; New Orleans, LA, USA (15 Sep 1987). 

The release of heavy metals and trace elements in both sus- 
pended particles and the associated vapor phases of two different 
urban incinerator plants has been investigated. A special sampling 
equipment was developed and applied to collect the volatile ele- 
ments free of any contamination and in a reproducible way. The 
quantitative evaluation of trace metals was performed using NAA 
and AAS. 


54851 (ORNL/M—463, pp 183) Changes of lead, cadmi- 
um, zinc and copper concentrations in Antarctic ice during 
the last 30,000 years. Boutron, C.F. (Domaine Universitaire, 
St. Margin D’Heres (France)). 1987. CEP Consultants, Ltd., 
26 Albany St., Edinburgh EH1 3QH, UK. Order Number 
T188006131/J AW. (CONF-870937—Vol.1). 

From 6. international conference on heavy metals in the en- 
vironment; New Orleans, LA, USA (15 Sep 1987). 

Concentrations of lead, cadmium, copper ‘and zinc have been 
measured in fourteen sections of the antarctic dome C 905 m deep 
in ice core which integrates the last 32,000 years. For each core 
section, a series of veneer layers was mechanically chiseled in se- 
quence from the outside toward the center of the core using ultra- 
clean procedures. Each of these veneer layers and the remaining 
inner core so obtained were analyzed separately for lead, cadmium, 
copper and zinc by flameless atomic absorption spectrometry, after 
preconcentration by slow evaporation in FEP teflon beakers. 
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54852 (ORNL/M—463, pp 184-186) Two years record 
of lead and manganese aerosol concentration in a coastal Ant- 
arctic region. Goerlach, U.; Wagenbach, D.; Muennich, 
K.O. (Institut fuer Umweltphysike Heidelberg (Germany, 
F.R.)). 1987. CEP Consultants, Ltd., 26 Albany St., Edin- 
burgh EH1 3QH, UK. Order Number 188006131/JAW. 
(CONF-870937—Vol.1). 

From 6. international conference on heavy metals in the en- 
ire 2! New Orleans, LA, USA (15 Sep 1987). 

e beginning of 1983 a clean air laboratory was estab- 
lished in the vicinity of the German antarctic research station. 
Since then contamination-controlled high volume aerosol samples 
were taken continuously. Aliquots from these filters were analyzed 
by flameless atomic absorption spectrometry for lead and manga- 
nese. This long-term documentation of trace metal concentrations, 
the first in coastal antarctic aerosol, is being presented and dis- 
cussed. 


54853 (ORNL/M—463, pp 187) Geographic relation- 
ships between sources of industrial lead emissions and Eolian 
deposition fluxes around the globe. Patterson, C.C.; Settle, 
D.M. (California Institute of Technology, Pasadena (USA)). 
1987. CEP Consultants, Ltd., 26 Albany St., Edinburgh 
EH1 3QH, UK. Order Number T188006131/JAW. (CONF- 
870937—Vol.1). 

From 6. international conference on heavy metals in the en- 
vironment; New Orleans, LA, USA (15 Sep 1987) 

About 90% of industrial lead emission - the global atmos- 
phere are introduced into the Northern Hemisphere Westerlies 
from North America, Europe and Japan, with most of the remain- 
der being introduced into the Southern Hemisphere Westerlies from 
Brazil, South Africa, Australia and New Zealand across meridional 
tropospheric circulation cells because their convergence barriers re- 
strict latitudinal mixing. Atmospheric lead concentrations in a pole 
to pole strip across the central Pacific show a decline in lead within 
meridional cells on either side of the Northern Westerlies. This 
hemispheric set contains higher lead concentrations on the whole 
than does the corresponding set of meridional cells in the Southern 
Hemisphere because of the isolating effect of the equatorial mixing 
barrier. In the Southern Hemisphere the Westerlies cell again con- 
tains higher lead concentrations that adjacent meridional cells, with 
the Antarctic cell being the least polluted portion of the earth's at- 
mosphere. It now contains only ten times more lead than it did in 
preindustrial times and contains about a million-fold less lead than 
is found in typical city air. 


54854 (ORNL/M—463, pp 188-190) Comparisons of 
predicted and measured dry deposition velocities of trace 
metals onto natural surfaces. Harrington, J.R.; Davidson, 
C.I. (Carnegie Mellon Univ., Pittsburgh, PA (USA)). 1987. 
CEP Consultants, Ltd., 26 Albany St., Edinburgh EH1 
3QH, UK. Order Number T188006131/JAW. (CONF- 
870937—Vol.1). 

From 6. international conference on heavy metals in the en- 
vironment; New Orleans, LA, USA (15 Sep 1987). 

Size distributions for 12 trace metals are used with several 
deposition models to predict dry deposition velocities into a variety 
of natural surfaces. Results are in rough agreement with field data. 
Both predicted and measured deposition velocities show generally 
increasing values with increasing mass medium aerodynamic diame- 
ter. 


54855 (ORNL/M—463, pp 191-193) Collection, analysis 
and geochemistry of aluminum in precipitation. Tramontano, 


J.M.; Roberts, J.; Church, T.M.; Powell, D. (Univ. of Dela- 
ware, Newark (USA)). 1987. CEP Consultants, Ltd., 26 
Albany St., Edinburgh EH! 3QH, UK. Order Number 
T188006131/JAW. (CONF-870937—Vol.1). 

From 6. international conference on heavy metals in the en- 
vironment; New Orleans, LA, USA (15 Sep 1987). 

A method is described for the automated collection and anal- 
ysis of Al in precipitation samples collected at Lewes, DE, USA 
and High Point, Bermuda. The Al concentration in precipitation 
samples were analyzed by a fluorometric technique and direct fur- 
nace atomic adsorption (AA) spectrophotometry with matrix modi- 
fication. The furnace AA technique gives consistently higher re- 
sults, than fluorescence and more closely estimates total Al concen- 
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trations. Weighted annual mean concentration of total Al in precipi- 
tation for 1983 were 31.57 and 15.44 g/l for Lewes and Bermuda, 
respectively, with maxima in volume weighted monthly variable 
average concentration correlated to land use and meteorological 
factors. Wet deposition of Al was estimated to be approximately 
one half of the total flux. Enrichment factors (EF) as ratios to Al 
estimated relative to crustal abundances indicate a common order 
of trace element enrichment which exists at Lewes and Bermuda as 
well as the remote South Pacific. 


54856 (ORNL/M—463, pp 194-196) Wet deposition of 
trace metals in Sweden. Ross, H.B. (Univ. of Stockholm 
(Sweden)). 1987. CEP Consultants, Ltd., 26 Albany St., Ed- 
inburgh EH1 3QH, UK. Order Number TI88006131/JAW. 
(CONF-870937— Vol. 1). 

From 6. international conference on heavy metals in the en- 
vironment; New Orleans, LA, USA (15 Sep 1987). 

Since 1984, trace metals in atmospheric precipitation have 
been routinely monitored in Sweden. Trace metal concentrations 
are highest in southern Sweden and decrease northward. Seasonal 
trends are also seen, with Cd, Pb and Zn concentrations highest 
during February, March and April while Cu, Fe and Mn concen- 
trations are highest in May, June and July. Enrichment factors, rel- 
ative to crustal material, indicate that Cd, Pb and Zn are primarily 
from anthropogenic sources. However, Cd and Zn emissions in 
Sweden are 2-3 times smaller than wet deposition fluxes. Therefore, 
to explain the high spatial and temporal correlation in Cd, Pb and 
Zn concentrations, it is concluded that their wet deposition is 
mainly governed by long range transport of anthropogenic emis- 
sions from other European countries. 


54857 (ORNL/M—463, pp 198-200) Studies of the wet 
and dry deposition of ecotoxicological heavy metals from the 
atmosphere to the Southern Bight of the North Sea. Dedeur- 
waerder, H.L.; Dehairs, F.A.; Baeyens, W.F. (Urije Univer- 
siteit Brussel (Belgium)). 1987. CEP Consultants, Ltd., 26 
Albany St., Edinburgh EH1 3QH, UK. Order Number 
T188006131/JAW. (CONF-870937—Vol.1). 

From 6. international conference on heavy metals in the en- 
vironment; New Orleans, LA, USA (15 Sep 1987). 

From 1980 till 1985, the authors have conducted a series of 
sampling campaigns in order to gain a better insight in the deposi- 
tion mechanism of some ecotoxicological heavy metals to the 
Southern Bight of the North Sea. Both wet and dry fluxes were 
collected; on the other hand, they were modelized. The results of 
these evaluations suggest that for the south of the North Sea, the 
wet flux is the predominant one. Furthermore, for some elements, 
the total atmospheric deposition may exceed the river inputs. 


54858 (ORNL/M—463, pp 201-203) Regional differ- 
ences and temporal trends in heavy metal deposition from the 
atmosphere studied by analyses of ombrotrophic peat. 
Hvatum, O.0.; Steinnes, E.; Boelviken, B. 1987. CEP Con- 
sultants, Ltd., 26 Albany St., Edinburgh EH1 3QH, UK. 
Order Number T188006131/JAW. (CONF-870937—Vol.1). 

From 6. international conference on heavy metals in the en- 
vironment; New Orleans, LA, USA (15 Sep 1987). 

Peat cores from 21 ombrotrophic bogs distributed all over 
Norway have been investigated with respect to vertical distribution 
of Cr, Co, Ni, Cu, Zn, As, Se, Cd, Sb, Hg and Pb. Results for sur- 
face peat samples indicate about ten times higher atmospheric depo- 
sition rates for As, Cd, Sb and Pb in the southern areas of the coun- 
try than in the far north. Similar but less pronounced S-N gradients 
are apparent for the other elements. Surface concentrations of the 
above four elements in southern bogs are more than 20 times higher 
than those at 50 cm depth, and their depth distribution profiles are 
very similar, indicating strong atmospheric supply from a common 
source region during industrial times. Data for Se suggest atmos- 
pheric supply both from natural and anthropogenic sources. 


54859 (ORNL/M—463, pp 256-258) Complete physico- 
chemical speciation of deposited and atmospheric alkyllead. 
Radojevic, M.; Allen, A.; Hewitt, C.N. (UMIST, Manches- 
ter (England)). 1987. CEP Consultants, Ltd., 26 Albany St., 
Edinburgh EH1 3QH, UK. Order Number T188006131/ 
JAW. (CONF.870937—-Vol. 1). 
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From 6. international conference on heavy metals in the en- 
vironment; New Orleans, LA, USA (15 Sep 1987). 

Concentrations of alkyllead compounds have been deter- 
mined simultaneously in atmospheric gas, aerosol and deposition 
samples at a semirural site in the U.K. Alkyllead compounds in at- 
mospheric aerosols were present at ca. 0.1% of the gas phase con- 
centration, and alkyllead/Pb™ ratios were in the range of 0.01 to 
0.18. Alkyllead compounds are removed from the atmosphere by 
wet and dry deposition and deposition rates and washout factors 
were evaluated. 


54860 (ORNL/M—463, pp 266-268) Size-dependent dep- 
osition of dry particles over wet surfaces. Mueller, S.; 
Broecker, H.C. (Univ. of Paderborn (Germany, F.R.)). 
1987. CEP Consultants, Ltd., 26 Albany St., Edinburgh 
EH1 3QH, UK. Order Number T188006131/JAW. (CONF- 
870937—Vol.1). 

From 6. international conference on heavy metals in the en- 
vironment; New Orleans, LA, USA (15 Sep 1987). 

Model experiments in a wind channel are being carried out 
to investigate the dry deposition behavior of aerosols with different 
size distributions in the range below 0.1 ym. The artificial polydis- 
perse particles are produced by an aerosol generator and the depo- 
sition onto a dry and a wet surface was compared. The correspond- 
ing deposition velocities are determined by a simple mass balance 
measuring the inlet and outlet aerosol concentrations under station- 
ary conditions. Preliminary results indicate that the deposition ve- 
locity over a water surface is higher than over a dry surface. 


54861 (ORNL/M—463, pp 272-274) Intensive short- 
term study of atmospheric lead deposition to a high-elevation 
spruce forest. Petty, W.H.; Lindberg, S.E. (Grinnell Col- 
lege, IA (USA)). 1987. CEP Consultants, Ltd., 26 Albany 
St., Edinburgh EH! 3QH, UK. Order Number T188006131/ 
JAW. (CONF-870937—Vol.1). 

From 6. international conference on heavy metals in the en- 
vironment; New Orleans, LA, USA (15 Sep 1987). 

Atmospheric deposition rates of Pb were measured at a high 
elevation spruce forest in the eastern United States during July 
1986. All processes of atmospheric input were quantified including 
precipitation, cloud water impaction, and dry deposition. The total 
monthly flux of 390 wg m~? was evenly divided between wet and 
dry processes. The total flux in throughfall and stemflow was com- 
parable to the incoming atmospheric flux, suggesting little interac- 
tion with the canopy. 


54862 (ORNL/M—463, pp 275-277) Changes in heavy 
metal deposition around the lead-zinc mine in Maarmorilik, 
Greenland, during the years 1979 to 1985. Pilegaard, K. 
(Riso National Lab., Roskilde (Denmark)). 1987. CEP Con- 
sultants, Ltd., 26 Albany St., Edinburgh EH1 3QH, UK. 
Order Number T1I88006131/JAW. (CONF-870937—Vol.1). 

From 6. international conference on heavy metals in the en- 
vironment; New Orleans, LA, USA (15 Sep 1987). 

The deposition of heavy metals (Cd, Pb and Zn) around the 
Pb-Zn mine in Maarmorilik has been monitored during the years 
1979-1985 by analysis of the concentrations of these elements in the 
lichen Cetraria nivalis. The concentrations have been found to de- 
crease with the distance from the mining and milling complex ac- 
cording to the model: y = ax/sup b/ + c, where y = concentra- 
tion, x = distance, c = background concentration, a and b = con- 
stants. Results of the changes in deposition of Pb around the Pb-Zn 
mine during the years 1979-1985 are presented according to the 
above given model. The results are related to pollution abatement 
at the mining and milling complex. Values for the constants (a) and 
(b) are given, and the determining factors discussed. 


54863 (ORNL/M—463, pp 278-280) Deposition of heavy 
metals by rain filtrate and particulate material at a semi- 
urban versus a rural mid-continent site, USA. Steele, K.F.; 
Thasan, P.; Lawson, E.R. (Univ. of Arkansas, Fayetteville 
(USA)). 1987. CEP Consultants, Ltd., 26 Albany St., Edin- 
burgh EH! 3QH, UK. Order Number T188006131/JAW. 
(CONF-870937—Vol.1). 

From 6. international conference on heavy metals in the en- 
vironment; New Orleans, LA, USA (15 Sep 1987). 











ERA-13/23 / 7550 


Deposition of heavy metals by rain filtrate at both a semi- 
urban and a rural site exceeded for the heavy metal deposition from 
rain particulate material, except for Fe deposition. The semi-urban 
site had higher concentrations of heavy metals in the particulate 
material; whereas, the rural site had higher concentrations of heavy 
metals in the rain filtrate. Enrichment factors indicate that the Fe in 
the particulate material was from a soil source and that Pb, Cu and 
Cd have other sources. Greater amounts of organic matter at the 
rural site may have caused higher metal concentrations in the fil- 
trate and also may have decreased metal concentrations in the par- 
ticulate material by dilution. 


54864 (ORNL/M—463, pp 281-283) Deposition of heavy 
metals and acidity in Ontario. Reid, N.W.; Lusis, M.A. 
(Ministry of the Environment, Toronto, Ontario (Canada)). 
1987. CEP Consultants, Ltd., 26 Albany St., Edinburgh 
EH1 3QH, UK. Order Number T188006131/JAW. (CONF- 
870937—Vol.1). 

From 6. international conference on heavy metals in the en- 
vironment; New Orleans, LA, USA (15 Sep 1987). 

Trace metal concentrations in air and precipitation are moni- 
tored in a network in Ontario, along with concentrations of chemi- 
cal parameters related to acidity. These data have provided the 
basis for estimates of direct atmospheric input of toxic metals to the 
Great Lakes. In addition, a special metals monitoring program is 
under way at one location, including the determination of species 
such as indium, germanium, and arsenic, when are known, or be- 
lieved to be tracers for large point of sources. Results from this 
study will assist in the assessment of impacts due to these large 
sources in acid sensitive areas. 


54865 (ORNL/M—463, pp 287-290) Roles of the atmos- 

phere in influencing the pathways and fate of heavy metals in 

the environment - an overview. Schroeder, W.H. (Environ- 

ment Canada, Downsview, Ontario (Canada)). 1987. CEP 

Consultants, Ltd., 26 Albany St., Edinburgh EH1 3QH, 

bn : ot Number 1T188006131/JAW. (CONF-870937— 
ol.1). 

From 6. international conference on heavy metals in the en- 
vironment; New Orleans, LA, USA (15 Sep 1987). 

Through concise descriptions and discussions of the funda- 
mental aspects of the atmospheric emission-to-deposition cycle for 
heavy metals, this paper demonstrated that the atmosphere plays a 
significant role in influencing their environmental behavior. Specific 
components of the atmospheric cycle being examined are: emission, 
dispersion processes, physical/chemical transformations, ambient air 
concentrations, and removal mechanisms. 


54866 (ORNL/M—463, pp 294-296) Emissions of cadmi- 
um and lead from a large refuse incinerator and their local 
environmental impact. Hutton, M.; Wadge, A. (MARC, 
London (England)). 1987. CEP Consultants, Ltd., 26 
Albany St., Edinburgh EH! 3QH, UK. Order Number 
T188006131/JAW. (CONF-870937—Vol.1). 

From 6. international conference on heavy metals in the en- 
vironment; New Orleans, LA, USA (15 Sep 1987). 

Suspended particulate matter (SPM) samples from the stack 
of a refuse incinerator contained markedly elevated levels of Cd 
and Pb, resulting in estimated atmospheric emissions of 0.5 t y~' 
and 11 t y~' Pb. Extrapolation of the emission characteristics of this 
plant to the U.K. total of refuse incinerated gives atmospheric dis- 
charges of 6 t y~' Cd and 115 t y~! Pb. These values are similar to 
those given in an emissions inventory which identified refuse incin- 
eration as the single largest source of atmospheric Cd in the U.K. 
A sampling network of street dusts, surface soils, vegetation and 
total deposit gauges was established up to 5 km downwind and 
upwind of the incinerator. The Cd and Pb data obtained indicate 
there is neither a marked nor an extensive contamination in the 
downwind area. Appreciable Cd contamination was found within 
the grounds of the incinerator; this has been ascribed to fugitive re- 


leases arising from the storage and transport of the incinerator 
ashes. 
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54867 (ORNL/M—463, pp 297-300) Contributions from 
industrial and municipal sources to airborne heavy metal par- 
ticulates. Jervis, R.E.; Pringle, T.G. (Univ. of Toronto, On- 
tario (Canada)). 1987. CEP Consultants, Ltd., 26 Albany 
St., Edinburgh EH1 3QH, UK. Order Number T1I88006131/ 
JAW. (CONF-870937— Vol. 1). 

From 6. international conference on heavy metals in the en- 
vironment; New Orleans, LA, USA (15 Sep 1987). 

Physical and chemical characterization and emission source 
apportionment of atmospheric particulate matter was accomplished 
by multielemental radioanalytical determinations of 30 chemical ele- 
ments, statistical factor analysis and chemical element balance 
methods. Airborne aerosols at several locations in the greater To- 
ronto region were size-sorted in six particle size ranges from < 0.4 
to > 7 microns and contained, among the inorganic constituents 
determined, Pb, As, Br, Cr, Sb, Mn, Al, and Zn at ng-yg/m* ambi- 
ent concentrations. Through factor analysis, 5-6 contributing 
sources were deduced including: non-ferrous metal works, refuse 
incinerators, motor vehicles and wind-entrained industrial soil, and, 
with the aid of size distribution data, the relative contributions from 
the emission sources have been estimated. 


54868 (ORNL/M—463, pp 325-327) Characterization of 
fly ash formed by burning of some agricultural waste. 
Schoenberger, E.; Kassovicz, J.; Spitzer, Sh.; Shenhar, A. 
(Hebrew Univ., Jerusalem (Israel)). P1987. CEP Consultants, 
Ltd., 26 Albany St., Edinburgh EH1 3QH, UK. Order 
Number T188006131/JAW. (CONF-870937—Vol.1). 

From 6. international conference on heavy metals in the en- 
vironment; New Orleans, LA, USA (15 Sep 1987). 

This study involves the environmental aspects of waste in- 
cineration and in this context the authors performed measurements 
of evolved gases, size partition of particulates and chemical compo- 
sition of wastes and their ashes. The macro components were deter- 
mined mainly by flame AAS and absorption spectrophotometry; the 
micro elements mainly using AA flame and electrothermal tech- 
niques and electrochemical methods (polarography and related 
methods). The results presented include the first stage of this 
project. 


54869 (ORNL/M—463, pp 363-365) Environmental 
specimen banking -general analytical and quality assessment 
approaches. Stoeppler, M. (Nuclear Research Center, Jue- 
lich (Germany, F.R.)). 1987. CEP Consultants, Ltd., 26 
Albany St., Edinburgh EH1 3QH, UK. Order Number 
T188006131/JAW. (CONF-870937—Vol.1). 

From 6. international conference on heavy metals in the en- 
vironment; New Orleans, LA, USA (15 Sep 1987). 

Many of the chemical compounds emitted into the whole en- 
vironment due to various industrial and other human activities are 
harmful to man and ecosystems. Thus, effective long-term control 
and surveillance is of particular importance. In this context, envi- 
ronmental specimen banks (ESBs) devoted to the long-term storage 
of representative environmental materials for current trend control 
and retrospective studies are urgently necessary tools to cope with 
environmental pollution and a continuous analytical challenge. 
Thus, the main analytical duties range from sampling and sample 
preparation procedures to current homogeneity control and the 
evaluation of independent, precise and appropriately accurate ana- 
lytical methods. 


54870 (PB—88-220637/XAB) Effect of pollutant-expo- 
sure ambient air in childhood and adulthood. Final report. 
Wegman, D.H. (California Univ., Los Angeles (USA). 
School of Public Health). 16 Jun 1987. 140p. NTIS, PC 
A07/MF AO1. 

This study explored multivariate modeling to describe the 
relationship between respiratory health and ambient air pollution in 
three Los Angeles communities using data of respiratory symptoms 
and pulmonary function collected for the UCLA Population Stud- 
ies of Chronic Obstructive Respiratory Disease. The modeling ap- 
proach focused on adult non-commuting females whose ambient-air 
exposures were best represented by air-quality monitoring stations 
in the community of residence. Multivariate analysis did not pro- 
vide a clear model that improved on earlier analyses based upon 
residence. Effects of birthplace or current abnormal respiratory 
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health as indicators or potential susceptibility to air pollution were 
not identified. The results were judged indicative of limits in the 
data available for estimating ambient air exposures for individual 
study subjects. 


Hazard-evaluation and 
-assistance report TA-78-8, Perry-Norvell Company, 

Huntington, West Virginia. Sin al, M. (National Inst. for 
Occupational Safety and Health, ’ Cincinnati, OH (USA)). 
= 1978, 16p. (NIOSH/TA—78-8). NTIS, PC A03/MF 

An investigation was made of possible hazardous working 
conditions at the Perry-Norvell Company. Over a period of several 
days, many workers had become ill at the facility and production 
was actually closed down. Air samples were taken and interviews 
were held with affected workers. Each of the interviewed employ- 
ees listed symptoms consistent with symptoms of the hyperventila- 
tion syndrome. The psychological study conducted indicated that 
those employees more likely to be affected by the hyperventilation 
syndrome were those with more-job related stress. The rash of ill- 
nesses was encouraged through the unseasonal air pollution, a mal- 
functioning air-conditioning system, and the presence of a strong 
solvent odor in the fitting department. No data were found which 
suggested that any substance in the work environment exceeded 
currently recommended standards. The author concludes that the 
illness is characteristic of the hyperventilation syndrome. The 
author recommends several measures to help reduce what expo- 
sures there are. 


54871 (PB—88-220892/XAB) 
technical 


54872 (PB—88-221197/XAB) Health-hazard-evaluation 
determination report No. HE-79-10-576, Cities Service Com- 
pany, Miami, Arizona. Ruhe, R.L.; Donohue, M. (National 
Inst. for Occupational Safety and Health, Cincinnati, OH 
(USA)). Mar 1979. 13p. (NIOSH-HE—79-10-576). NTIS, 
PC A03/MF AO1. 

An evaluation of possible hazardous exposure to sulfuric acid 
mist was made at the solvent-extraction electrowinning facility of 
the Cities Service Company, Miami, Arizona, in response to a re- 
quest from the United Steelworkers of America, Local 4338. The 
facility produced about 30,000 pounds of marketable 99.9% pure 
copper cathode daily, and transient mucous-membrane irritation 
and splash burns had been reported. Samples of breathing zone and 
area air were taken. Sulfuric-acid concentrations in these samples 
approached but did not exceed recommended limits. Physical ex- 
aminations of seven exposed employees showed signs which are 
closely associated with exposure to sulfuric-acid mist. The authors 
recommend that for each employee with possible exposure to the 
acid, a complete medical history and physical examination be done 
along with x-ray surveillance of lungs. Periodic pulmonary function 
tests should be performed. Impervious protective clothing and eye 
protection should be worn by workers, and clothing wet with acid 
should be removed immediately. Protective clothing should be 
changed at least twice a week. Full-length, 8-inch minimum plastic 
shields can be used in place of, or in addition to, goggles. Respira- 
tors should be used appropriately and workers should be educated 
as to sulfuric-acid hazards. 


54873 (PB—88-221221/XAB) Health-hazard-evaluation 
determination report No. HHE-77-13-414, Tee Printing, Lan- 
caster, Pennsylvania. Burroughs, G.E. (National Inst. for 
Occupational Safety and Health, Cincinnati, OH (USA)). 
Aug 1977. 6p. (HHE—77-13-414). NTIS, PC A02/MF AO1. 

An evaluation was made of possible hazardous working con- 
ditions at the Tee Printing Company, Lancaster, Pennsylvania, fol- 
lowing a request from an authorized representative of management. 
Particular attention was given to the presence of vinyl chloride 
monomer in rubber based inks containing polyvinyl chloride. At 
the facility, silk screening was done on shirts in a three-step oper- 
ation. The inks used were all approximately equal mixtures of a 
plasticizer, often diotylphthalate, polyvinyl chloride (PVC), and 
pigments. It was thought that the black ink also contained small 
amounts of lead. Personal breathing-zone air samples for the three 
workers employed in silk screening showed total dust concentra- 
tions of 1.7 to 2.5 mg/cu m with area samples ranging from 1.9 to 
5.3 mg/cu m. The six lead and seven vinyl chloride samples were 
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below the limits of detection. The author concludes that all expo- 
sures are below recommended limits. Since there were complaints 
of occasional irritation, particularly during cold weather, the author 
recommends that the ventilation system be upgraded to remove 
smoke from the oven area. 





54874 (PB—88-221254/XAB) Health-hazard-evaluation 
report HETA 87-210-1862, Earl K. Long Memorial Hospital, 
Baton Rouge, Louisiana. Markel, H.L. (National Inst. for 
Occupational Safety and Health, Cincinnati, OH (USA)). 
Jan 1988. 15p. (HETA—87-210-1862). NTIS, PC A03/MF 
A0l. 

In response to a request from the staff of the Earl K. Long 
Memorial Hospital, Baton Rouge, Louisiana, an evaluation was 
made of possible ethylene-oxide exposures in the central supply 
service area of the hospital. Air samples were collected for both 
breathing zone and area air-quality determinations. All samples 
with the exception of one were below the limit of detection for the 
method used and below NIOSH, OSHA, and American Conference 
of Governmental Industrial Hygienists standards. Interviews con- 
ducted with six employees indicated that four of them had experi- 
enced occasional eye irritation, dry and sore throats, and rashes on 
their legs. Three of these workers felt that these symptoms were 
job related. The author concludes that overexposure to ethylene 
oxide is not a problem at the location; it is recommended that con- 
sideration be given to relocating the sterilizer/aerator to a recessed 
area or separate room to isolate workers further from potential ex- 
posures to ethylene oxide and to heat and noise as well. Gloves and 
forceps should be used to remove items from the sterilizer, and an 
effective maintenance program should be developed. 


54875 (PB—88-221270/XAB) Health-hazard-evaluation 
determination report HHE 77-20-411, Inland Steel Corpora- 
tion, East Chicago, Indiana. Belanger, P.L. (National Inst. 
for Occupational Safety and Health, Cincinnati, OH 
(USA)). Aug 1977. 18p. (HHE—77-20-411). NTIS, PC 
A03/MF AO1. 

A health-hazard evaluation was carried out at the slab yard 
of Inland Steel Corporation, East Chicago, Indiana. Samples of 
breathing-zone air and area air were analyzed for respirable crystal- 
line silica and total respirable particulate matter. Measurements 
were also taken of sulfur dioxide and metallic fumes and dusts. 
Total respirable particulates were below the recommended limits 
and no detectable quantities of quartz or cristobalite were found. 
Airborne breathing-zone concentrations of iron-oxide ranged from 
0.1 to 1.6mg/m* of lead from 0.003 to 0.006mg/m‘, of manganese, 
0.003 to 0.012mg/m* and of copper, (0.002 to 0.007mg/m°). Con- 
centrations of carbon-monoxide ranged from 7.0 to 10.0 parts per 
million (ppm); sulfur dioxide, 0.5 to 10.0ppm; and nitrogen dioxide, 
not detectable to 0.50ppm. Symptoms among the workers included 
cough, expectoration of dust daily, sinus difficulty, and dry mouth. 
Recommendations were offered concerning medical examinations 
and testing, respirator use, monitoring of sulfur dioxide levels in 
crane cabs, installation of louvers along the south wall of the slab 
yard, monitoring of high carbon steel slab production, and monitor- 
ing of number 6 crude oil for benzene. 


54876 (PB—88-221304/XAB) Plant observation report 
and evaluation, Union Camp Corporation pulp and paper 
mills. (Franklin Research Center, Silver Spring, MD 
(USA)). 30 May 1980. 42p. NTIS, PC A03/MF AO1. 

A visit was made to the Union Camp Corporation pulp and 
paper mill to familiarize the investigative team with the operation 
of a modern bleached kraft process integrated facility. The system 
was highly automated, and, although the facility employs 400 
people, very few were seen except at monitoring and control 
rooms. With the exception of a few workers who were stationed 
around some of the paper-making machines, exposure for most 
workers appeared to result from the need for process adjustment or 
maintenance. Chemicals employed in the bleaching process includ- 
ed chlorine, sodium hydroxide, chlorine dioxide, and sodium hypo- 
chlorite. Hazards also existed in the wood handling yard with truck 
and rail-car operations, crane and barge operations, feeding of logs 
into barking drums, and the presence of overhead conveyors. Noise 
levels were estimated at up to 120 decibels-A. Respirators were not 
worn by personnel in the wood-chipping and digester-charging 
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areas and some of the dust generated may be of respirable size. 
Heat stress appeared possible in the room with the paper-making 
machinery, even though outside weather was moderate. Safety 


meetings were held regularly and fire protection was provided 
throughout the facility. 





54877 (PB—88-221502/XAB) National Institute for Oc- 
cupational Safety and Health Cooperative Agreement, Award 


No. 1, U01 oh 01249-01. Final report. Rom, W.N. (Utah 
Univ., Salt Lake City (USA)). 31 Dec 1982. 181p. NTIS, 
PC A09/MF AO1. 

A walk-through survey and a followup on/site environmen- 
tal and medical evaluation of potentially exposed workers were car- 
ried out at Hill Air Force Base, Ogden, Utah. Followup on/site en- 
vironmental and medical evaluations of potentially exposed workers 
were conducted at Koldaire, Inc., Salt Lake City, Utah. Past medi- 
cal records at Hill Air Force Base and historical worker-exposure 
information were deemed adequate to reconstruct probable expo- 
sures to hazardous materials during the performance of various 
work assignments at the base and to permit a morbidity study to be 
conducted. Possible exposures in this area of work include fluoro- 
carbons, phosgene, hydrogenchloride, hydrogen-fluoride, welding 
fumes and cadmium. It was recommended. that respirators be worn 
by refrigeration repairmen, that medical surveillance be performed 
yearly, and that eye protection be worn during welding and solder- 
ing operations. 


54878 (PB—88-221528/XAB) Pharmacokinetics of ethox- 
yethanol in humans. Hattis, D.; Berg, R. (Massachusetts Inst. 
of Tech., Cambridge (USA). Center for Technology, Policy 
and Industrial Development). Feb 1988. 92p. (CTPID—88- 
1). NTIS, PC AOS/MF AO1. 

Pharmacokinetic models were developed of the uptake of 
ethoxyethanol (EE), metabolism of EE via ethoxyacetaldehyde to 
ethoxyacetic acid (EAA), and urinary excretion of EAA. The per- 
formance of these models was tested with data on EE exposure, 
and preshift and postshift urinary EAA excretion/gram creatinine 
in a group of 36 painters studied over several successive days. The 
less simple model resulted in a peak of urinary EAA just under 3 
hours after the end of exposure and had a half time for urinary 
EAA excretion of 33 hours. About 42% of retained EE was metab- 
olized via the aldehyde-dehydrogenase pathway. The method in- 
corporated plausible features used in full physiologically based 
pharmacokinetic models, fit to the urinary EAA excretion data as 
well as any other and better than some models, demonstrated a 
later peak of EAA urinary excretion which is more in keeping with 
earlier studies, and performed slightly better in reconciling moles 
EE absorbed as calculated by other methods. 


54879 (PB—88-221684/XAB) Assessment of airborne 
mineral-wool fibres in domestic houses. Technical memo. 
Dodgson, J.; Harrison, G.E.; Cherrie, J.W.; Sneddon, E. 
(Institute of Occupational Medicine, Edinburgh (UK)). Dec 
1987. 52p. (TM—87/18). NTIS, PC E06/MF E06. 

This report describes a series of measurements made to 
assess the concentration of airborne mineral wool fibers (denoted as 
MMMF in the report) in domestic houses. Ten houses were select- 
ed for monitoring, five where new insulation was being installed, 
and five where existing insulation was being disturbed. The samples 
were analyzed by either phase contrast optical microscopy (PCOM) 
or by scanning electron microscopy (SEM). In new houses, the 
levels of mineral wool were approximately 0.01 fibers/ml and, in 
the old houses, the levels were generally not detectable, i.e., less 
than 0.005 fibers/ml. Within 24 hours of insulation or disturbance 
of mineral wool the concentration of airborne MMMF was at or 
below the detection limit of 0.005 fibers/ml. Background levels 
from pooled data or high-volume samples indicated that actual 
levels were about 0.0002 fibers/ml or less. 


a=< ow. 
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54880 | (PB—88-221692/XAB) Health-hazard-evaluation 
determination report No. HHE-74-107-279, General Electric 
Company, Silicone Products Department, Waterford, New 
York. Chrostek, W.J.; Thoburn, T.W. (National Inst. for 
Occupational Safety and Health, Cincinnati, OH (USA)). 
Jul 1976. 14p. (HHE—74-107-279). NTIS, PC A03/MF 
AOl. 

An investigation of hazardous exposures was conducted at 
the General Electric Company, Silicone Products Department, Wa- 
terford, New York, in response to a request from the international 
union, IUE-AFL-CIO. Possible exposures included benzene, chlor- 
obenzene, dichlorobenzene, and vinyl chloride Samples were ana- 
lyzed for these chemicals along with total airborne-particulate and 
lead concentrations. There was no evidence of exposure to poten- 
tially toxic levels of benzene or chlorobenzene when equipment 
was operating properly. However, at a time when equipment was 
malfunctioning, additive effects of benzene and chlorobenzene ex- 
ceeded the permissible level determined by the American Confer- 
ence of Governmental Industrial Hygienists additive effect method. 
No excessive exposures to vinyl chloride or lead were detected. 
The authors recommend employee education in proper use of respi- 
ratory protective equipment, establishment of a proper decontami- 
nation method for air quality control, establishment of a mainte- 
nance program for machinery and ventilation systems, and use of 
local exhaust at the point of contaminant generation in the molding- 
compound area. 


54881 (PB—88-221718/XAB) Health-hazard-evaluation 
report HETA 86-468-1875, Surtak, Incorporated, Golden, 
Colorado. Daniels, W.J.; Gunter, B. (National Inst. for Oc- 
cupational Safety and Health, Cincinnati, OH (USA)). Feb 
1988. 19p. (HETA—86-468-1875). NTIS, PC A03/MF A0O1. 

In response to a request from Surtek, Incorporated, Golden, 
Colorado, an investigation was made of possible worker exposure 
to mercury and solvents used in consulting work for enhanced oil 
recovery. In one laboratory, a mercury spill had occurred, prompt- 
ing this evaluation. Time-weighted average concentrations of mer- 
cury in six area samples ranged from 0.0011 to 0.0039mg/cu m, 


below the NIOSH Recommended Exposure Limit of 0.05mg/cu m. 


Breathing-zone samples contained 2.3 and 14.6 parts per million 
(ppm) of acetone, and 0.43 and 0.8lppm of hexane (110543). Be- 
cause a new process involved tests to neutralize creosote in soil, 
area air samples were tested for coal-tar-pitch volatiles (CTPVs) 
and polynuclear aromatic hydrocarbons, (PNAs). CTPVs were not 
detected in air samples. Naphthalene, the only PNA found, was de- 
tected at 0.005 and 0.01lmg/cu m. The authors conclude that 
workers are not overexposed to mercury, acetone, hexane or creo- 
sote. The authors recommend measures to further control exposure, 
including improved laboratory ventilation, temperature control, 


capping of solvents not in use, and improved general housekeeping 
methods. 


54882 (PB—88-221726/XAB) Health-hazard-evaluation 
report HETA 86-015-1871, Uniroyal-Goodrich, Opelika, Ala- 
bama. Fidler, A.T.; Singal, M.; Lee, S.A. (National Inst. for 
Occupational Safety and Health, Cincinnati, OH (USA)). 
Fi 1988. 30p. (HETA—86-105-1871). NTIS, PC A03/MF 

In response to a request from the United Rubber Workers, 
an evaluation was made of an apparent excess of heart disease 
among workers at the Uniroyal-Goodrich Company, Opelika, Ala- 
bama. Heat stress was evaluated in the Tire Curing Department. 
Exposures of forklift drivers to carbon monoxide (CO) were moni- 
tored. Measurements were also taken of exposures to carbon disul- 
fide in several areas of the facility. Myocardial infarction was re- 
ported in 34 individuals for the period 1973 through 1985. Analysis 
of a 10% sample of personnel records for that period indicated no 
elevation in standardized mortality ratio. A case control study dem- 
onstrated no association between work in the Curing Department 
and the incidence of myocardial infarction. The authors recom- 
mend that steps be taken to contre! the radiant heat in the Curing 
Department. These steps include making certain that radiant heat 
blankets are kept in place. Workers should be educated and trained 
in ways to recognize and avoid heat stress. Forklift drivers and su- 
pervisors should avoid operating trucks in areas where ventilation 
is restricted. 
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54883 (PB—88-221734/XAB) Health-hazard-evaluation 
report HETA 87-243-292-1876, Santa Barbara Cottage Hospi- 
tal, Santa Barbara, California. Daniels, W.; Gunter, B. (Na- 
tional Inst. for Occupational Safety and Health, Cincinnati, 
OH (USA)). Feb 1988. 28p. (HETA—87-243-292-1876). 
NTIS, PC A03/MF AO1. 

In response to a request from the Santa Barbara Cottage 
Hospital, Santa Barbara, California, an evaluation was made of pos- 
sible health hazards. Attention was directed in particular to waste 
anesthetic gases and vapors in the Outpatient Surgery Center and 
the main operating rooms. A second concern was ethylene oxide 
(EtO) exposures from a gas sterilizer, and samples were taken 
during operation of this equipment. Personal and area air samples 
were collected during surgery and analyzed for nitrous oxide (N20), 
halogenated anesthetic agents, and methyl methacrylate. Only two 
samples exceeded the NIOSH REL of 25 ppm for N2O. Eight sam- 
ples exceeded the NIOSH REL of 0.5/ppm for halogenated anes- 
thetics used in combination with N2O. The Outpatient Surgery 
Center had only about half the recommended number of air 
changes per hour. Contaminant concentrations are maintained 
below the environmental criteria in most samples, but a potential 
for overexposure to N2O and forane exists. The authors recommend 
improving general ventilation at the facility, work practices, expo- 
sure monitoring, equipment maintenance, and the use of scavenging 
systems for waste gases. 


54884 (PB—88-221874/XAB) Montrose Chemical Corpo- 
ration of California, Torrance, California. Task 2. Monochlor- 
obenzene survey report of the plant contact, April 25-26, 
1977. Cohen, J.M.; Diamond, P. (Stanford Research Inst., 
Menlo Park, CA (USA)). 7 Jun 1977. 27p. NTIS, PC A03/ 
MF AOl. 

In order to determine whether additional industrial hygiene 
surveys to quantify worker exposure to monochlorobenzene (MCB) 
were justifiable, a study was undertaken at a DDT manufacturing 
facility in Torrance, California, where MCB was used in the manu- 
facture of DDT. Exposure levels which were recorded were below 
the threshold limit value. DDT was produced in a fairly open 
structure with both natural and forced ventilation to keep worker 
exposures to a low level. The potential for MCB exposure was 
greatest when a quality-control sample was taken and when DDT 
scrap was added to the rework area. During a simulation of the 
rework operation, a short-duration concentration of 6.58 parts per 
million was obtained. The potential did exist for short-term, higher 
levels of exposure. The potential for exposure to DDT far out- 
weighted the potential for exposure to MCB. The authors conclude 
that additional studies should be made at the facility, emphasizing 
DDT exposures. 


54885 (PB—88-221973/XAB) Mortality experience of 
Vermont granite workers. Davis, L.K.; Wegman, D.H.; 
Monson, R.R.; Froines, J. (Harvard Univ., Boston, MA 
(USA). School of Public Health). 1982. 53p. NTIS, PC 
A04/MF A0O1. 

A comparison was made between the chief cause of death 
among 969 deceased white male granite workers in Vermont and 
the causes of death among other individuals not in that occupation. 
Tuberculosis deaths were ten times the number predicted, based on 
the U.S. white male experience. Of the 65 tuberculosis deaths, 48 
were silicotuberculosis and 16 were pulmonary tuberculosis. A no- 
table increase was found for deaths due to all respiratory diseases, 
with 28 deaths due to silicosis. Excluding deaths due to silicosis and 
tuberculosis left a small excess of emphysema-related deaths. For 25 
men in the respiratory disease category whose cause of death was 
not listed as silicosis, ten had evidence of silicosis in their x-ray 
records suggesting some misdiagnoses may have occurred. An 
excess of lung cancer deaths was noted among sawyers and polish- 
ers, suggesting possible effects of abrasive exposures. No tuberculo- 
sis deaths were noted in men who started work in the post dust 
control period, after 1950. There was an excess of suicide deaths 
before 1970. 
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54886 (PB—88-222120/XAB) Industrial-hygiene report, 
in-depth survey, solvent-vapor survey of screen-printing oper- 
ations, Manuscreens, Maspeth, New York. Vongrungsemon, 
P. (National Inst. for Occupational Safety and Health, Cin- 
cinnati, OH (USA). Div. of Surveillance, Hazard Evalua- 
tion and Field Studies). 25 Nov 1980. 15p. (IWS—77-26). 
NTIS, PC A03/MF AOl. 

In order to aid in characterizing the hazards to employees in 
the screen-printing industry, a walk through survey was conducted. 
Possible exposures to screen printers included solvents, which pre- 
sented nervous-system and fire and explosion hazards. Ventilation 
consisted of six ceiling fans, local fans over long printing tables, and 
a makeup air unit at the side of the building. All personal and area 
air samples indicated solvent levels well below OSHA and NIOSH 
standards. The author concludes that further reduction of these 
levels will decrease any toxic effects. General recommendations are 
as follows: all inks and solvent containers should be habitually 
closed when not being used; protective gloves should be used to 
prevent skin absorption; good working habits are encouraged; 
proper warning labels should be placed on chemicals used in the 
work processes; further education should be provided to workers 
concerning the hazards of materials with which they are dealing; 
eating and smoking around the work area should be prohibited; and 
proper work-bench height should be utilized. 


54887 (PB—88-223540/XAB) Ethanol emissions and con- 
trol for wine-fermentation tanks. Test report. Todd, D.F.; 
Castronovo, C.L.; Ouchida, P.K. (California State Air Re- 
sources Board, Sacramento (USA)). Apr 1988. 99p. (ARB/ 
ML—88/027). NTIS, PC A05/MF AO1. 

Three emission-control devices (a water scrubber, a carbon 
adsorption unit, and a catalytic incinerator) were tested as part of a 
pilot program to evaluate technology to reduce the ethanol content 
of wine-fermentation-tank exhaust gases. The devices were evaluat- 
ed on 1400 gallon capacity tanks at the California State University 
at Fresno producing red wines and white wines. Tank exhaust 
gases were directed to the control devices through a hood cap col- 
lection system. A control tank with no exhaust gas collection 
system or control device was also tested. Ethanol emissions were 
monitored using continuous hydrocarbon analyzers at the inlet and 
outlet of each control device. Each of the control devices were 
found to be capable of reducing ethanol emissions by at least 90 
percent. Continous monitoring of oxygen and carbon dioxide was 
collected. Samples were taken for determination of moisture con- 
tent, selected volatile organic compound, and hydrogen sulfide con- 
centrations. A datalogger was used to allow computer data reduc- 
tion of the continuous-monitor results. 


54888 (PB—88-223631/XAB) FORAST (Forest Re- 
sponses to Anthropogenic Stress). Data file. Allen, R.; Saint, 
C. (Environmental Protection Agency, Washington, DC 
(USA). Office of Research and Development). 31 Dec 1985. 
mag tap. NTIS CP T02. 

Source tape is in the EBCDIC character set. This restricts 
preparation to 9 track, one-half inch tape only. Identify recording 
mode by specifying density only. For price at 6250 bpi density, call 
NTIS Computer Products. Price includes documentation, PB—88- 
223649. 

In 1982, a multidisciplinary group of forest scientists met to 
develop experimental protocols for collection and analysis of tree 
cores over a multistate area within the eastern U.S. The project 
that evolved from the meeting was entitled Forest Responses to 
Anthropogenic Stress (FORAST) and was designed (1) to deter- 
mine whether evidence of recent alteration of long-term growth 
patterns of several species of eastern forest trees was apparent in 
tree-ring chronologies from within the region and (2) to identify en- 
vironmental variables that were temporally and spatially correlated 
with and, hence, plausible contributors to any observed changes. 
The FORAST data tape contains 7 files (3 of which are in the SAS 
format): (1) the JCL required to read the tape; (2) documentation of 
the tape structure; (3) JCL used to read an earlier version of the 
data base; (4) JCl used to convert original version into the version; 
(5) FORASTC: SAS data base containing 13 data sets concerning 
site selection, sampling characteristics, meteorological data, air pol- 
lution, and climatic data; (6) FORASTR: SAS data base with 19 
data sets by region (sampling area) for ring-width and basal area 
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(increments for 7000 trees); and (7) FORASTS: FORASTR data 
sorted into 14 data sets by species. 


54889 (PB—88-223649/XAB) FORAST (Forest Re- 
sponses to Anthropogenic Stress) data base documentation, 
Final report. McLaughlin, S.B.; Downing, D.J.; Blasing, 
T.J.; Jackson, B.L.; Pack, D.J. (Oak Ridge National Lab., 
TN (USA)). Apr 1988. 300p. NTIS, PC A13/MF AOl1. 

For system on magnetic tape, see PB—88-223631; Portions 
of this document are not fully legible. 

This report was prepared to (1) document the objectives, ex- 
perimental design, and data-collection protocols for a 3-year study 
of growth patterns of forest trees in the eastern U.S. and (2) de- 
scribe how data derived from the study are stored and may be ac- 
cessed from a magnetic computer tape. The tape (master tape serial 
number X09410-ORNL) is available through the Environmental 
Protection Agency, the principal sponsor of the study. The 
FORAST project, from which these data are derived, was initiated 
as exploratory research to document patterns of radial growth of 
forest trees during the past > 50 years, within a 15-state area of the 
eastern United States. An addition objective was the examination of 
potential influences of a variety of natural and anthropogenic pa- 
rameters on the spatial and temporal pattern of those changes. Per- 
suant to those objectives, radial-growth measurements from over 
7000 trees are reported in association with data on a variety of 
measurements and calculated indices of characteristics (basal area, 
density, and competitive indices), climate (temperature, precipita- 
tion, and drought), and anthropogenic pollutants (state and regional 
emissions of SO. and NOx, Os monitoring data, and frequency of 
atmospheric stagnation episodes and atmospheric haze). It is hoped 
that compilation of these data into a single data base will facilitate 
exploratory analysis of tree growth patterns and responses to local 
and regional environmental conditions. The authors suggest that at 
the time such analyses be viewed as providing a framework for hy- 
pothesis formulation and testing in further, more focused research 
and not as confirmatory evidence of cause and effect relationships. 


54890 (PB—88-224050/XAB) Preliminary survey report: 
control technology for gallium arsenide processing at Texas 
Instruments, Dallas, Texas. Lenihan, K.L. (National Inst. for 
Occupational Safety and Health, Cincinnati; OH (USA)). 
Feb 1988. 10p. (ECTB—163-16A). NTIS, PC A02/MF 
AOl. 

A study was conducted at Texas Instruments, Dallas, Texas, 
to evaluate the technology currently available for controlling gal- 
lium arsenide (GaAs) dusts in the semiconductor industry. At the 
facility, GaAs optoelectronic devices were produced along with 
monolithic microwave integrated circuits and field effect transistors 
in low-volume quantities. Hazardous chemicals were used. Chemi- 
cal fume hoods were used in the production areas with 100 linear 
feet per minute being the minimum face velocity at 2 inches above 
the work surface. The minimum face velocity on the exhaust hoods 
for cleaning the ion-implant source areas was 125 linear feet per 
minute. The coolant catch basin at the sawing or slicing operation 
for GaAs wafers was enclosed with a rubber skirting. A general 
summary of work practices, monitoring, and personal protective 
equipment was included. The author concludes that some useful 
control measures are employed at the facility for limiting the poten- 
tial exposures. 





54891 (PB—88-224068/XAB) Health-hazard-evaluation 
determination report No. HHE-78-6-503, Cumberland Outpa- 
tient Department of Beth Israel Hospital, Brooklyn, New 
York. Messite, J.; Fannick, N.L. (National Inst. for Occupa- 
tional Safety and Health, Cincinnati, OH (USA)). Jul 1978. 
5p. (HHE—78-6-503). NTIS, PC A02/MF AOl1. 

In response to a request from a representative of the nursing 
staff, an investigation was made of possible methadone exposures at 
the Cumberland Outpatient Department of Beth Israel Hospital, 
Brooklyn, New York, a methadone-dispensing clinic. The distribu- 
tion room measured 12 feet in all dimensions and was enclosed on 
three sides: Methadone had previously been received in prepack- 
aged doses, but more recently the nurses had to count the contents 
of each 100-count bottle of methadone hydrochloride and separate 
tablets or diskets into individual doses. Nurses involved in dispens- 
ing the medication reported intermittent sleepiness, itching of the 
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face, nose, and eyes, and dryness of skin on the hands and face. 
Urine studies indicated no detectable methadone or methadone me- 
tabolites at a limit of 1 microgram per milliliter. There is no evi- 
dence of methadone absorption; however, they recommend that 
skin contact with the tablets and diskets be kept to a minimum by 
use Of instruments for moving the pills on the counting tray, fre- 
quent clean up of dust, and periodic hand washing. 


54892 (PB—88-224100/XAB) Industrial-hygiene survey 
report, Champion International Company, Canton, 
North Carolina, report No. IWS-62-12. Wolf, F. "(National 

Inst. for Occupational Safety and Health, Cincinnati, OH 
(USA)). 27 Apr 1976. 16p. (IWS—62-12). NTIS, PC A03/ 
MF AO1. 


A walk-through survey was made at the Champion Interna- 
tional Paper Company, Canton, North Carolina, to determine the 
feasibility of including the facility in the Sulfate and Sulfuric Acid 
Mist Project. During the pulping operation, wood chips were 
chemically treated with caustic soda and sodium sulfide for 2.5 
hours under pressure. The pulp was held in blow pits following its 
removal from the digestors. Later the raw pulp was washed, 
screened, bleached and sent to the paper manufacturing operation. 
There were possible exposures to the following hazardous materi- 
als: sulfur dioxide, chlorine, methyl mercaptan, thiosulfates, asbes- 
tos, and wood dust. The company offered the following protective 
equipment to the workers: clothing, glasses, and respirators. There 
were facilities for showering and changing clothes. Continuous im- 
provements have been made over the years in ventilation and re- 
covery systems. Housekeeping appeared to be good in the areas vis- 
ited in the survey. Exposures to sulfates and sulfuric acid mists are 
not sufficient to include the facility in the Project. 


54893 (PB—88-224142/XAB) Health-hazard evaluation 
report HETA 87-266-1860, US Department of the Treasury, 
Bureau of Engraving and Printing, Washington, DC. Ahren- 
holz, S.H. (National Inst. for Occupational Safety and 
Health, Cincinnati, OH (USA)). Jan 1988. 45p. CHETA—87- 
266-1860). NTIS, PC A03/MF AO1. 

In response to a request from representatives of the Techni- 
cal Services Division, U.S. Department of the Treasury, Bureau of 
Engraving and Printing in Washington, D.C., a study was made of 
possible hazardous exposures to contaminants in inks. Personal and 
area air samples were analyzed for acetaldehyde, acrolein, formal- 
dehyde, butanal, pentanal, and hexanal. The only hazardous condi- 
tion found was exposure to formaldehyde at levels that have been 
shown to cause irritation. The author concludes that workers are 
exposed to potential irritant levels of formaldehyde vapor. Recom- 
mendations are made regarding modification of study protocol and 
analytical method, ventilation systems, monitoring air quality, 
speeding up offgassing of aldehydes from printed currency, and 
substitution of formaldehyde-containing resins. 


54894 (PB—88-224159/XAB) Health-hazard evaluation 
report HETA 85-375-1861, International Association of Fire 
Fighters (IAFF), Los Angeles, California. Anderson, K.E.; 
Melius, J.M. (National Inst. for Occupational Safety and 
Health, Cincinnati, OH (USA)). Jan 1988. 25p. CHETA—85- 
375-1861). NTIS, PC A03/MF AO1. 

In response to a request from the International Association 
of Fire Fighters, a study was made of possible toxic exposures ex- 
perienced by fire fighters from the Los Angeles Fire Department, 
paramedics, and police officers during a chemical warehouse fire at 
Research Organic, Inorganic Chemical Corporation, Sun Valley, 
California. Numerous flammable, corrosive, and reactive com- 
pounds were stored at the warehouse at the time of the fire. Der- 
matological problems with rashes lasting more than 1 day after the 
fire were reported by 18 fire fighters and nine police officers. Neu- 
rotoxic symptoms of fatigue, forgetfulness, irritability, headaches, 
and difficulty sleeping were also reported. The neurotoxic symp- 
toms lasted from a month to over a year. The authors conclude 
that the symptoms experienced by those working at the fire site are 
associated with exposures during the fire. Recommendations arising 
from the fire include the establishment of a response team with 
comprehensive training, state of the art protective equipment, pro- 
tocols for addressing medical evaluation and decontamination 
issues, environmental sampling capability, and coordination with 
other emergency disaster responders. 
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54895 (PB—88-224175/XAB) Health-hazard evaluation 
report HETA 87-252-1857, LTV Steel, Indiana Harbor 
Works, East Chicago, Indiana. Daniels, W. (National Inst. 
for Occupational Safety and Health, Cincinnati, OH 
(USA)). Jan 1988. 14p. (HETA—87-252-1857). NTIS, PC 
A03/MF AOl1. 

A hazard evaluation was conducted at LTV Steel, East Chi- 
cago, Indiana, concerning machine-shop exposures to a solvent con- 
taining 1,1,1-trichloroethane and dioxane. Two 15-minute personal 
air samples yielded concentrations of 1,1,1-trichloroethane of 15.2 
and 36.0 parts per million (ppm). Only one of five samples pro- 
duced a detectable amount of dioxane, but it was still too low a 
concentration to be quantifiable. No health problems related to the 
use of solvents in the machine shop were reported by eight of ten 
employees interviewed. Symptoms in the other two workers were 
not what would be expected from the exposure levels found. The 
author concludes that no unacceptable hazardous conditions were 
identified during this investigation. The author recommends actions 
to be taken to further reduce exposures. Protective gloves should 
be used by those who would otherwise experience skin contact 
with the solvents. Workers should also wear splash-proof safety 
goggles. Unnecessary use of the solvents should be avoided and 
skin which has come into contact with the solvents should be 
washed with soap and water as quickly as possible. Solvent should 
not contact flames or red-hot surfaces. Ventilation should be ade- 
quate in any area where solvents are used. 


54896 (PB—88-224183/XAB) Health-hazard evaluation 
report HETA 87-080-1856, Duro Bag Manufacturing Compa- 
ny, Richwood, Kentucky. Laubli, T.; Mathias, C.G.T.; Alma- 
guer, D. (National Inst. for Occupational Safety and Health, 
Cincinnati, OH (USA)). Jan 1988. 25p. (HETA—87-080- 
1856). NTIS, PC A03/MF A0O1. 

In response to a request from the Duro Bag manufacturing 
Company, Richwood, Kentucky, an investigation was made of the 
occurrence of skin rashes and hair loss at the facility. Products in- 
cluded shopping bags, grocery bags, millinery and notion bags, and 
wrapping paper in the Paper Division. A questionnaire was com- 
pleted by 215 of 245 hourly production workers. Sixty one of those 
responding indicated a skin rash in the period since January 1, 1986. 
Hair loss had been noticed by 12 employees. Significantly elevated 
relative risks were noted among bag catchers of the plastic division 
for skin rashes on arms and hands. Increases in skin rashes of the 
head and neck area occurred among bag catchers, collator tenders, 
and adjuster supervisors in grocery-bag production areas. Dust 
levels were below current standards. The authors conclude that the 
cause of the skin rashes probably is exposure to chemicals used to 
clean machine parts. The authors recommend specific changes: to 
reduce the occurrence of contact dermatitis, including use of per- 
sonal protective equipment, good personal hygiene, ventilation sys- 
tems, dust control, proper humidity for work areas, regular use of 
skin moisturizers, and proper use of respirators. 


54897 (PB—88-224191/XAB) Health-hazard evaluation 
report MHETA 87-193-1865, Clarksburg Publishing Compa- 
ny, Clarksburg, West Virginia. Kullman, G.J. (National Inst. 
for Occupational Safety and Health, Cincinnati, OH 
(USA)). Dec 1987. 25p. (MHETA—87-193-1865). NTIS, PC 
A03/MF AO1. 


In response to a request from employees at the Clarksburg 
Publishing Company, Clarksburg, West Virginia, a study was made 
of work related health complaints at their Exponet Telegram Build- 
ing (ETB). Particular attention was given to employees reporting 
symptoms of headache, sinus trouble, nasal irritation, blurred vision, 
dizziness, diarrhea, memory loss, muscle weakness/cramping, 
nausea, confusion, and chills. Of the 124 workers in the ETB, 46% 
completed an indoor air quality survey. Discomfort related to work 
was reported by about 16%, and about 5% reported work related 
illness. The most-prevalent medical symptom was discomfort/irrita- 
tion related to cigarette smoke. Air samples indicated no contami- 
nants present at levels above those recommended for working envi- 
ronments. The ventilation system for the facility was suboptimal 
and recommendations were offered for its improvement and routine 
maintenance, along with a recommendation for a restriction or ban 
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on smoking. The author concludes that symptoms in ETB workers 
are consistent with tight building syndrome. 


54898 (PB—88-224225/XAB) Health-hazard evaluation 
report HETA 83-246-1610, Public Service Electric and Gas 
Corporation, Iselin, New Jersey. Cummings, C.E. (National 
Inst. for Occupational Safety and Health, Cincinnati, OH 
(USA)). Jul 1985. 2ip. (HETA—83-246-1610). NTIS, PC 
A03/MF AO1. 

In response to a request from the employees’ union, an eval- 
uation was made of complaints of burning, itching, and redness of 
hands, hives, and irritation of the eyes at the Public Service Elec- 
tric and Gas Corporation’s Customer Payment Processing facility in 
Iselin, New Jersey. It was suspected that symptoms were related to 
use of an automatic envelope opener, the AES MAILSYSTEM 3/ 
30, which used Paper Fiber Separator solution (PFS). Payment 
processors, who spent the workday handling opened envelopes, ex- 
perienced a higher prevalence of symptoms (75% of workers) than 
did the other workers. Clerical workers had the second highest 
prevalence (57%, while managers did not report symptoms of any 
kind. Analysis of PFS indicated 18.2 percent propylene-glycol-mon- 
omethyl-ether, a known irritant; this was present at 82.3mg/kg in 
treated envelopes. Dust that may have come from envelopes was 
found inside the machine and on work surfaces in payment process- 
ing. Management and employees reported that ventilation seemed 
inadequate. Skin and mucous membrane irritation and headaches 
are associated with payment processing at the facility and with the 
AES 3/30. Employee contact with the envelopes and dust should 
be limited and proper general ventilation should be installed. 


54899 (PB—88-224324/XAB) Isomer-dependent bioavai- 
lability of polychlorinated dibenzo-p-dioxins and dibenzofur- 
ans from municipal-incinerator fly ash to carp. Kuehl, D.W.; 
Cook, P.M.; Batterman, A.R.; Butterworth, B.C. (Environ- 
mental Protection Agency, Duluth, MN (USA). Environ- 
mental Research Lab.). 1987. 12p. (EPA—600/J-87/361). 
NTIS, PC A03/MF AOl1. 

Pub. in Chemosphere, Vol. 16, No. 4, 657-666(May 1987). 

The isomer-dependent bioavailability of polychlorinated di- 
benzo-p-dioxins and dibenzofurans (PCDDs and PCDFs) from mu- 
nicipal incinerator fly ash to freshwater fish was determined. It was 
observed that carp exposed to fly ash in a continuous-flow exposure 
readily accumulated select isomers of PCDDs and PCDFs. A pref- 
erence for greater retention of isomers substituted in the 2, 3, 7 and 
8 positions was observed. The Bioavailability Index (ratio of con- 
taminant level in fish to level in fly ash) decreased with increasing 
degree of chlorination. 


54900 (PB—88-224332/XAB) Development of a bread- 
board CO. laser photoacoustic toxic-vapor monitor. Final 
report, 1984-1987. Loper, G.L.; Corbin, R.C.; Takayama, 
M.L.; Clifton, R.A.; Gelbwachs, J.A. (Aerospace —, El 
Segundo, CA (USA)). Jun 1988. 113p. NTIS, PC A06/MF 


This report describes the development of a breadboard ver- 
sion of a CO: laser photoacoustic (LPA) detector. The CO2 LPA 
technique was demonstrated to be capable of detecting, with high 
specificity, a variety of toxic compounds at low parts-per-billion 
(ppb) levels in multicomponent air samples. The technique can be 
used for monitoring trace levels of various hazardous compounds in 
ambient air samples. A key achievement during the program was 
determination of COz laser absorption cross-section data for seven 
compounds of EPA concern that are volatile constituents of haz- 
ardous chemical waste. The data show that the LPA method can 
detect these compounds in ambient air at levels well below their 
most-stringent threshold limit values. 


54901 (PB—88-224522/XAB) Health-hazard evaluation 
report HETA 86-092-1870, 50 Staniford Street, Office Build- 
ing, Boston, Massachusetts. Kominsky, J.R. (National Inst. 
for Occupational Safety and Health, Cincinnati, OH 
(USA)). Feb 1988. 55p. (HETA—86-092-1870). NTIS, PC 
A04/MF A0O1. 

In response to a request from Charles River Park Properties, 
a study was made of possible hazardous conditions at the 50 Stani- 
ford Street Office Building, Boston, Massachusetts. Particular atten- 
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tion was given to polychlorinated biphenyls (PCBs), polychlorinat- 
ed dibenzofurans (PCDFs), and polychlorinated dibenzo-p-dioxins 
(PCDDs) in air and on surfaces. Sixteen air samples analyzed for 
PCBs indicated residual air concentrations in the building. Twelve 
samples analyzed for PCDF/PCDDs gave levels ranging from 
0.003 to 1.7 picograms/m*. Of 339 wipe samples, 32% failed to 
detect PCBs, 67% detected measurable levels of PCBs less than 25 
micrograms/square meter (microg/m?), and 1% contained PCBs at 
levels ranging from 25 to less than 50 microg/m*. The highest of 58 
samples taken on interior heating, ventilation and air conditioning 
surfaces exceeded 50 microg/m*. Two samples exceeded the 1 na- 
nogram/square meter (ng/m?) guideline for PCDF/PCDDs. One 
was 1.2 ng/m? on a wood-paneled wall that has since been re- 
moved. The other was 2.7 ng/m? on the floor of the transformer 
vault which has since been encapsulated. The author concludes that 
the building is acceptable for occupancy. 


54902 (PB—88-224555/XAB) Health-hazard evaluation 
report HETA 87-339-1863, St. Francis-St. George Hospital, 
Cincinnati, Ohio. Boiano, J.M. (National Inst. for Occupa- 
tional Safety and Health, Cincinnati, OH (USA)). Jan 1988. 
21p. CHETA—87-339-1863). NTIS, PC A03/MF AO1. 

In response to a concern regarding lead exposure among 
health-care workers using lead-containing steam-sterilization indica- 
tors, an evaluation was made of exposures at the St. Francis-St. 
George Hospital, Cincinnati, Ohio. Steam-sterilization indicators 
used at the hospital (Surgicot indicator strips and tape and Tomac 
test records) contained appreciable amounts of lead that might be 
released by contact or during sterilization procedures. Personal- 
breathing-zone, area air, and surface wipe samples were taken and 
analyzed for lead content. No lead was detected in ten personal and 
general area air samples at a limit of 1.6 micrograms/cubic meter 
(microg/m*), well below the OSHA Permissible Exposure Limit 
(50 microg/m*). There was no evidence of elevated body burdens 
of lead in blood samples from nine technicians analyzed for lead 
and free-erythrocyte protoporphyrin. If the same lead-containing 
indicators are continued in use, no corrective action is needed. If 
other lead-containing steam sterilization indicators are put into serv- 
ice, testing should be done to determine if they pose a lead hazard 
to workers using them. 





54903 (PB—88-224563/XAB) Health-hazard evaluation 
report HETA 84-214-1633, Sheldahl, Inc., Northfield, Minne- 
sota. Almaguer, D.; Seligman, P. (National Inst. for Occu- 
pational Safety and Health, Cincinnati, OH (USA)). Nov 
1985. 30p. (HET A—84-214-1633). NTIS, PC A03/MF AOl1. 
In response to a request from Amalgamated Clothing and 
Textiles Workers Union, an evaluation was made of possible haz- 
ards at Sheldahl, Inc., Northfield, Minnesota. The facility produced 
flexible printed circuitry. At the facility, adhesives were mixed in- 
cluding solid resins such as polyester, epoxy or nylon; solvents such 
as methylene chloride, methyl ethyl ketone, acetone, and smaller 
quantities of 1,1,2-trichloroethane, methanol, and others; and addi- 
tives such as powders, dyes, and isocyanate curing agents. Samples 
collected in lamination departments indicated workers were poten- 
tially exposed to methylene chloride at levels ranging from 26 to 
132 parts per million (ppm). Methylene chloride concentrations for 
short-term exposures were calculated to range up to 1752 ppm. A 
potential health hazard from exposure to methylene chloride exists. 
A less toxic material should be substituted for methylene chloride. 
Exhaust ventilation systems and personal protective equipment 
should be upgraded. Solvent-soaked rags should be placed in seal- 
able containers. Employee education should be undertaken, and 
medical monitoring should be conducted on a regular basis. 


54904 (PB—88-224597/XAB) Hazard-evaluation and 
technical-assistance report No. TA-78-36, Boulder Memorial 
Hospital, Boulder, Colorado. ,;Gunter, B.J. (National Inst. for 
Occupational Safety and Health, Cincinnati, OH (USA)). 
Jul 1978. 6p. (NIOSH/TA—78-36). NTIS, PC A02/MF 
A0i. 

In response to a request from Boulder Memorial Hospital 
personnel, an evaluation was made of possible hazardous exposures 
to ethylene oxide in the Central Supply sterilization area. Breathing 
zone air samples were significantly below recommended limits. 
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Ethylene oxide concentrations of 770mg/m* were found inside the 
sterilization equipment; a concentration of 202mg/m* was found in 
the aeration unit. No equipment leakage was noted, but a potential 
for overexposure was noted when the sterilizer was first opened. 
The author concludes that no hazard currently exists for worker 
exposure to ethylene oxide in this area. The author recommends 
that a safety ventilation system be installed that could vent air 
coming from the sterilizer into the room just after the sterilization 
process is complete. At the time of the survey, the only ventilation 
in the room was intake air moving at about 300 linear feet per 
minute over a fresh air 1-square-foot duct. Other recommendations 
include immediate placement of equipment in the aeration unit fol- 
lowing the sterilization procedure and posting of warning signs at 
entrances to areas where ethylene oxide is used as a sterilant. 


54905 (PB—88-224654/XAB) Health-hazard evaluation 
report MHETA-87-162-1864, Denali National Park and Pre- 
serve, Denali, Alaska. Piacitelli, L. (National Inst. for Occu- 
pational Safety and Health, Morgantown, WV (USA)). Dec 
1987. 20p. (MHETA—87-162-1864). NTIS, PC A03/MF 
A0l. 

In response to a request from the National Park Service, a 
survey was made to identify asbestos containing materials at Denali 
National Park and Preserve, Denali, Alaska. A total of 108 samples 
of building materials and maintenance parts were taken for analysis. 
The polarized-light microscope was used on site to identify the ma- 
jority of the asbestos-containing materials and pinpoint their loca- 
tions. Asbestos was found in 46 samples; 82% of these samples 
were related to insulation materials for wrapping pipes and boiler/ 
hot-water tanks. The other positive tests were for gasket materials 
or transite board. In general, the insulation was in good repair with 
only minor areas needing wrapping or plastering. Unless the asbes- 
tos became damaged, its removal could be delayed and associated 
with building repair or renovations. The author concludes that as- 
bestos exposure to the general work force and residents is minimal. 
Those pipes with insulation that were not in good shape were iden- 
tified so that recommended action could be taken to remove the 
hazards. 


54906 (PB—88-224696/XAB) Health-hazard evaluation 
report MHETA 87-273-1866, Dalb, Inc., Ranson, West Vir- 
ginia, Kullman, G.J. (National Inst. for Occupational Safety 
and Health, Morgantown, WV (USA)). Dec 1987. 19p. 
(MHETA—87-273-1866). NTIS, PC A03/MF AO1. 

A hazard evaluation was performed at Dalb, Inc. located 
near Ranson, West Virginia, in response to a request from manage- 
ment to explore possible exposures related to butyl-cellosolve sol- 
vent (ethylene-glycol-monobutyl-ether, EGBE). None of the 14 
personal exposure measurements taken for EGBE exceeded the 
OSHA limit of 50 parts per million (ppm), although six exceeded 
the American Conference of Governmental Industrial Hygienists 
threshold limit. On some occasions workers using EGBE to clean 
signs and silkscreens wore no protective masks, gloves, or goggles. 
A major exposure hazard existed during these operations for the ab- 
sorption of EGBE through the skin. Pure EGBE was used in the 
spray trough and wash table areas, with large amounts of vapor re- 
lease and employee exposure occurring. The author concludes that 
some workers received excessive exposures to EGBE; skin expo- 
sure increased total exposures for some workers. The author recom- 
mends that all employees wear personal protective gloves, eye gog- 
gles, and aprons when working with EGBE. Recommendations for 
a ventilation system are included. All open ink and solvent contain- 
ers should be covered. 


54907 (PB—88-224712/XAB) Evaluation test on a refuse 
incinerator at Stanford University Environmental Safety Fa- 
cility, Stanford, CA. Test report. Jenkins, A.; Ouchida, P.; 
Lew, G. (California State Air Resources Board, Sacramento 
(USA)). Apr 1988. 65p. (ARB/ML—88/025). NTIS, PC 
A04/MF AO1. 

An evaluation test was conducted to determine the emissions 
from an Environmental Safety Facility refuse incinerator. The 
refuse incinerator exhaust gas passes through a sodium hydroxide 
scrubber, then a natural gas-fired reheater before the gas is vented 
to the atmosphere. The incinerator was operated at average burn 
rates of approximately 550, 620, 725, and 805 pounds of refuse per 
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hour on successive days during the test period. Daily average 
oxygen concentrations ranged from 9.5% to 11.5% and the carbon 
dioxide concentrations ranged from 5.5% to 7.0%. The dioxin emis- 
sions from the stack ranged from 0.2 nanograms per second (ng/ 
sec) for tetrachlorodioxin (TCDD) to 4.2 ng/sec for the heptach- 
lorodioxin (HpCDD). Furan emission rates from the stack ranged 
from 0.5 ng/sec for the tetrachlorofuran (TCDF) to 10.1 ng/sec for 
the pentachlorofuran (PeCDF). The hydrochloric acid emission 
rates at the caustic scrubber inlet ranged from 6 to 9 pounds per 
hour and at the scrubber outlet ranged from 0.006 to 0.034 pounds 
per hour. 


54908 (PB—88-224738/XAB) Cadmium emissions from 

oe and stabilizer manufacturing. Phase 1. Technical 

port. (Environmental Protection Agency, Research Trian- 

or Ps Park, NC (USA). Office of Air Quality Planning and 

Standards). Jun 1988. 23p. (EPA—450/3-88/004). NTIS, PC 
A03/MF A0O1. 

A technical report on cadmium emissions from pigment and 
stabilizer manufacturing is presented. Plants in operation, processes 
involved, and growth projections are provided for each industry. 
These industries and associated air-pollution-control equipment are 
described. Cadmium emissions as well as health risks from exposure 
to these emissions from all plants in the U.S. are discussed. 


54909 (PB—88-225040/XAB) Determination of ambient 
air hydrocarbons in 39 US cities. Seila, R.L.; Lonneman, 
W.A. (Environmental Protection Agency, Research Trian- 
gle Park, NC (USA). Atmospheric Sciences Research Lab.). 
= 1988. 18p. (EPA—600/D-88/138). NTIS, PC A03/MF 
AO0l. 

Compliance with the NAAQS for ozone will require the re- 
duction of non-methane organic carbon (NMOC). To this end, spe- 
ciated hydrocarbons were determined for over 800 ambient air sam- 
ples from 39 U.S. cities from 1984-1986. Samples were collected in 
stainless steel spheres on week days from 6 to 9 A.M. during June 
through September. C2 to C12 hydrocarbons were determined by 
capillary GC/FID with sample cryogenic preconcentration. The 
GC retention time identification table consisted of 314 uniquely 
numbered peaks, of which 97 were specifically named, 214 were 
identified by type (olefin, paraffin, aromatic). GC-MSD/FID analy- 
sis confirmed the identity of 40 peaks and indicated the presence of 
oxygenated, chlorinated, and fluorinated hydrocarbons in some 
samples. 


54910 (PB—88-225248/XAB) Sampling and analysis of 
organic aerosol: carbonaceous-species methods comparison 
study. Final report. Turpin, B.J.; Huntzicker, J.J. (Oregon 
Graduate Center, Beaverton (USA)). 27 May 1988. 132p. 
NTIS, PC A07/MF AO1. 

The investigation of organic-aerosol speciation took place 
during the Carbonaceous Species Methods Comparison Study 
(CSMCS) in Glendora, California, during August 1986. Comparison 
of the diurnal profiles of organic carbon with those of elemental 
carbon, a tracer for primary combustion aerosol, and ozone, an in- 
dicator of photochemical activity, provided evidence for the sec- 
ondary formation of organic aerosol in the atmosphere. In the study 
of organic sampling artifacts organic carbon concentrations on 
quartz-fiber front filters showed a strong face velocity dependence 
which was virtually eliminated when organic-carbon concentrations 
on quartz fiber backup filters behind Teflon front filters were sub- 
tracted from quartz-fiber front filter concentrations. Saturation of 
adsorbed vapor was observed in a laboratory experiment but was 
not observed for the loadings obtained in the Carbonaceous Species 
Methods Comparison Study data. Samples were also analyzed by 
direct thermal desorption/gas chromatography (TD/GC/MS). 


54911 (PB—88-225792/XAB) Air-emissions-species 
manual. Volume 1. Volatile organic compound species pro- 
files. Final report, August 1986-April 1988. Shareef, G.S.; 
Butler, W.A.; Bravo, L.A.; Stockton, M.B. (Radian Corp., 
Research Triangle Park, NC (USA)). Apr 1988. 638p. 
NTIS, PC A99/MF A0O1. 

See also Volume 2, PB—88-225800 and PB—85-228823. Por- 
tions of this document are not fully legible. 
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In 1980, EPA published the Volatile Organic Compound 
(VOC) Species Data Manual, Second Edition, EPA-450/4-80-015, 
which provided VOC-species profiles for some emission source cat- 
egories. More recently, EPA published the Receptor Model Source 
Composition Library, EPA-450/4-85-002, which contains PM spe- 
cies profiles for several source categories. As part of an effort to 
update the VOC and PM profile data bases, EPA has initiated sev- 
eral studies. The objective of this study was to evaluate, revise, and 
update (1) the 1980 VOC Data Manual, and (2) the Source Compo- 
sition Library. The updated VOC species profile data base is con- 
tained in Volume I of the document. The VOC profile data base 
includes VOC profiles from primarily three sources: (1) the 1980 
VOC Data Manual; (2) new VOC profiles developed from readily 
available existing data; and (3) new VOC profiles developed from 
original data as a result of the VOC speciation field sampling pro- 
gram. In addition to the VOC profiles, Volume I contains profile 
assignments that link a profile to a source category. For categories 
where profile data are not available, the profile assignments are 
based on engineering judgment. 


54912 (PB—88-225800/XAB) Air-emissions-species 
manual, Volume 2. Particulate-matter species profiles. Final 
report, August 1986-April 1988. Shareef, G.S.; Bravo, L.A. 
(Radian Corp., Research Triangle Park, NC (USA)). Apr 
1988. 528p. NTIS, PC A23/MF AOl. 

See also Volume 1, PB—88-225792. 

The U.S. Environmental Protection Agency (EPA) has sev- 
eral ongoing activities that require speciated volatile organic com- 
pounds (VOC) or particulate-matter (PM) profiles from several 
source categories. Recently, EPA published the Receptor Model 
Source Composition Library, EPA-450/4-85-002, which contains 
PM species profiles for several source categories. As part of an 
effort to update the VOC and PM profile data bases, EPA has initi- 
ated several studies. The objective of this study was to evaluate, 
revise, and update (1) the 1980 VOC Data Manual, and (2) the 
Source Composition Library. The revised PM-species profile data 
base is contained in Volume II of the document. The PM profiles 
were extracted from the Source Composition Library, with minor 
changes in format to facilitate inclusion of additional information in 
the profiles. In addition to the PM profiles, Volume II contains 
profile assignments that link a profile to a source category. For cat- 
egories where profile data are not available, the profile assignments 
are based on engineering judgment. 


54913 (PB—88-225966/XAB) Investigation of the effects 
of acid deposition upon California crops. Final report, 8 Janu- 
ary 1986-7 July 1987. Olszyk, D.M.; Musselman, R.C.; Byt- 
nerowicz, A.; Takemoto, B.K. (California Univ., Riverside 
(USA). Statewide Air Pollution Research Center). Dec 
1987. 101p. NTIS, PC A06/MF AOl1. 

This study evaluated the effects of acidic fog on winter 
crops of the San Joaquin Valley (alfalfa, broccoli, carrot, onion, 
potato, and wheat), and spring crops of the South Coast Air Basin 
(alfalfa, celery, green pepper, strawberry, and tomato). The study 
also evaluated the interaction between acidic fog and ambient oxi- 
dants on the crops of the South Coast. For the spring study, fog at 
pH 1.68, 2.69, or 7.24 was applied twice weekly to potted plants 
grown in open top field chambers or air exclusion plots for seven 
weeks. Fog at pH 1.68 caused necrosis on leaves and fruit of all 
species. Season long exposure to pH 1.68 fog reduced yield in 
strawberry, tomato, green pepper, and alfalfa. Species differed 
widely in their sensitivity to acidic fog. 


54914 (PB—88-225974/XAB) Documentation of ozone as 
the primary phytotoxic agent in photochemical oxidant smog. 
Final report, 23 February 1987-23 May 1988. Olszyk, D.M. 
(California Univ., Riverside (USA). Statewide Air Pollution 
Research Center). May 1988. 67p. NTIS, PC A04/MF AO1. 

The study evaluated whether equivalent ozone concentra- 
tions in ambient oxidant smog and added ozone in filtered air 
produce the same physiological, growth, yield, and injury effects in 
plants. Three treatments of alfalfa cultivars were used in open-top 
field chambers: charcoal-filtered air (CF); non-filtered air (NF); and 
filtered air plus ozone added to equal the ozone concentration in 
the ambient air according to the same temporal pattern. The O° 
treatment resulted in significantly greater leaf injury, chlorophyll 
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concentrations, and a distinct trend toward a large reduction in dry 
weight compared with the NF treatment. The results indicate that 
use of dry air to generate ozone may overestimate losses due to am- 
bient ozone. Conversely, use of oxygen to generate ozone may un- 
derestimate losses due to ambient oxidants as other detrimental oxi- 
dants such as nitric acid vapor are not present as they would be in 
ambient air. 


54915 (PB—88-231949/XAB) Summary review of the 
health effects associated with sodium hydroxide: health issue 
assessment. Martin, F.M. (Environmental Protection 
Agency, Washington, DC (USA). Office of Health and En- 
vironmental Assessment). Jun 1988. 43p. (EPA—600/8-88/ 
081). NTIS, PC A03/MF AOl1. 

Sodium hydroxide (NaOH) is produced in large quantities in 
the U.S. and the aerosol may be rebased into the atmosphere. Inha- 
lation of aerosolized NaOH can cause damage to the upper respira- 
tory tract and to the lungs. Rats exposed to a 40% NaOH aerosol 
in a chronic study showed bronchial ulceration and necrosis. At 
20%, bronchi were dilated and the epithelium was desquamated. Ir- 
ritation may occur at air concentrations below 2mg/cu m. NaOH 
was shown to be not genotoxic by the Ames reversion test and 
DNA-repair test. NaOH was found to be not teratogenic in mice. 
NaOH was classified as Class D as to carcinogenicity. 


54916 (UCRL—97987) Aspects of CFC relative ozone de- 
struction efficiencies determined in the LLNL 2-D model. 
Connell, P.; Grant, K.; Wuebbles, D. (Lawrence Livermore 
National Lab., CA (USA)). Aug 1988. Contract W-7405- 
ENG-48. 5p. (CONF-8808102—4). NTIS, PC A02/MF 
A01; 1; GPO Dep. Order Number DE88015431/JAW. 

From International Quadrennial ozone symposium; Gotting- 
en, F.R. Germany (8 Aug 1988). 

We have investigated the efficiency of surface emission of 
several individual chlorofluorocarbons (CFCs) and hydrogen-con- 
taining chlorofluorocarbons (HCFCs) for reducing the calculated 
steady state total ozone column in both one- and two-dimensional 
models, relative to the effects of CFC-11 (CFCls) emission. We find 
that CFC and HCFC relative efficiencies can vary over two orders 
of magnitude, mostly as a result of atmospheric lifetimes. For CFCs 
and HCFCs with long stratospheric lifetimes the calculated efficien- 
cy is also reduced by the effects of lower and mid stratospheric 
photochemistry. Ozone in this region changes according to the net 
effect of changing rates of oxygen photolysis, direct chlorine-cata- 
lyzed ozone loss and interference by active chlorine species in the 
nitrogen oxide-catalyzed ozone loss process. In these cases, the rela- 
tive efficiencies show a marked latitudinal dependence, being larger 
at high latitudes and smaller at lower latitudes. Additionally in 
these cases, the one-dimensional model appears to overestimate the 
globally and annually averaged result that is obtained from the two- 
dimensional model. These considerations should be taken into ac- 
count when quantities similar to the relative efficiency defined here 
are applied to CFC production and emission decisions. 6 refs., 4 
figs., 1 tab. 


54917 (UCRL—99446) New filter efficiency test for 
future nuclear grade HEPA filters. Bergman, W.; Foiles, L.; 
Mariner, C.; Kincy, M. (Lawrence Livermore National 
Lab., CA (USA))..17 Aug 1988. Contract W-7405-ENG-48. 
20p. (CONF-880815—5). NTIS, PC A03/MF A0l1; 1; GPO 
Dep. Order Number DE88016277/JAW. 

From 20. DOE/NRC nuclear air cleaning conference; 
Boston, MA, USA (22 Aug 1988). 

We have developed a new test procedure for evaluating 
filter penetrations as low as 10/sup {minus}9/ at 0.1-um particle di- 
ameter. In comparison, the present US nuclear filter certification 
test has a lower penetration limit of 10/sup {minus}5/. Our new 
test procedure is unique not only in its much higher sensitivity, but 
also in avoiding the undesirable effect of clogging the filter. Our 
new test procedure consists of a two-step process: (1) We challenge 
the test filter with a very high concentration of heterodisperse aero- 
sol for a short time while passing all or a significant portion of the 
filtered exhaust into an inflatable bag; (2) We then measure the aer- 
osol concentration in the bag using a new laser particle counter 
sensitive to 0.07-~m diameter. The ratio of particle concentration in 
the bag to the concentration challenging the filter gives the filter 
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penetration as a function of particle diameter. The bad functions as 
a partiele accumulator for subsequent analysis to minimize the filter 
exposure time. We have studied the particle losses in the bag over 
time and find that they are negligible when the measurements are 
taken within one hour. We also compared filter penetration meas- 
urements taken in the conventional direct-sampling method with 
the indirect bag-sampling method and found excellent agreement. 6 
refs., 18 figs., 1 tab. 
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REFER ALSO TO CITATION(S) 53592, 53808, 53819, 53820, 53821, 53823, 
53873, 54805, 55195 


54918 (AD-A—194616/9/XAB) Development of tech- 
niques to relate radon levels in homes in the Dayton area to 
local geology and fill material. Master's thesis. Bouchard, 
J.P. (Air Force Inst. of Tech., Wright-Patterson AFB, OH 
(USA). School of Engineering). Mar 1988. 65p. (AFIT/ 
GNE/ENP—88M-2). NTIS, PC A04/MF AO1. 

A Lucas cell was built and calibrated for measuring radon 
emanation from fill material and a procedure was developed to find 
the radium content of fill material. Studies to determine the best 
radon source for a radon chamber were also made. Radon-diffusion 
properties of three polyethylene-type materials were studied for 
possible use as moisture barriers in the charcoal canisters or as 
radon-source covers. The radon measurements taken showed a 
higher percentage of elevated radon measurements above 6.0 pCi/1 
in homes to the north and east of Dayton. This was based on 107 
first-floor measurements and 76 basement measurements. Radon 
chamber studies were conducted on several radon sources including 
radium in HCI solution and evaporated sources. A clear advantage 
is demonstrated for the evaporated radon source. The ability of the 
glovebox to maintain a buildup of radon was also shown. Radon 
emanation from fill material was measured using a Lucas cell modi- 
fied to hold fill material in the cell. The ability of the Lucas cell to 
determine radon emanation is clearly demonstrated with an equilib- 
rium time of just over two weeks. A procedure for determining the 
radium content of fill material was developed using a Nal detector. 
Before the procedure can be used, however, an efficiency for the 
fill material in the geometry used must be measured since it was not 
done in this study. 


54919 (BMU—1988-177) Influence of cooling towers and 
mountain ridges of plume dispersions from nuclear power 
plants. Text and figures. Nagel, U.; Guglhoer, P. (Bundes- 
ministerium fuer Umwelt, Naturschutz und Reaktorsicher- 
heit, Bonn (Germany, F.R.); Technischer Ueberwachungs- 
Verein Bayern e.V., Muenchen (Germany, F.R.)). 1988. 
522p. (In German). GRM Werbeberatung - Werbemittlung - 
PR, Eggenstein-Leopoldshafen, (Germany, F.R.). 

Schriftenreihe Reaktorsicherheit und Strahlenschutz. Ergeb- 
nisberichte, Untersuchungen, Studien, Gutachten. 

Calculation of atmospheric dispersion of stack-released air 
pollutants by the Gaussian model is not applicable if the plume is 
affected by high buildings, especially cooling towers, or mountain 
ridges. Since for such distortions of plume dispersion calculation 
models for use in practice are lacking, experiments in two ‘atmos- 
pheric’ wind tunnels were done to investigate the influence of cool- 
ing towers (out of action or in operation respectively) and two-di- 
mensional ridges on plume dispersion. Investigations were done for 
stacks in flat terrain, for one or two nearby cooling towers and for 
ridges of different shapes upwind and downwind from the stack. 
The concentration of stack-released tracer-effluents was measured 
along, across and vertical to the atmospheric flow direction. Meas- 
urements show a variation of horizontal and vertical plume spread- 
ing and height of plume center line compared with the undisturbed 
flow in relation to the position upwind or downwind, the height 
difference and distance between stack and cooling tower or ridge 
and the fact, whether the cooling tower is in operation or not. 
Guidance is given how to modify the parameters of the Gaussian 
plume model describing horizontal and vertical plume spreading 
and effective release height to take into account ground level con- 
centrations for distorted plumes as measured in the wind tunnel in a 
good approximation. 
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54920 (DOE/ER/60525—1, pp 206-220) Environmental 
effects of radiation emergencies. Hamilton, L.D. (Brookha- 
ven National Lab., Upton, NY (USA)). 1986. NTIS, PC 
A15/MF A0O1. Order Number DE88003364/JAW. (CONF- 
8611150—). 

From International conference on non-military radiation 
emergencies; Washington, DC, USA (19 Nov 1986). 

The author gives a comprehensive account of what took 
place in the environment after the Chernobyl accident. Attention is 
focused on exposure pathways, fallout, protective actions taken by 
other nations as well as information needs. A lack of homogeneity 
in the data made assessment and assembly into a coherent picture 
difficult. One thing that has come out the Chernoby! disaster is the 
awareness of a large diversity in the duration and application of 
measurements, measuring methods, and countermeasures, as well as 
the lack of a relationship between the pattern of contamination 
measured and the nature, size, timing, and duration of countermeas- 
ures. 


54921 (DOE/ER/60546—3) The atmospheric chemistry 
of Po-218: Technical report for the period September 1, 
1987--August 31, 1988. Hopke, P.K. (Illinois Univ., Urbana 
(USA). Inst. of Environmental Studies). 1988. Contract 
FG02-87ER60546. 26p. NTIS, PC A03/MF A0Ol; 1; GPO 
Dep. Order Number DE88016481/JAW. 

The chemical and physical properties of 7“*Po immediately 
following its formation from 7*?Rn decay are important in deter- 
mining its behavior in indoor atmospheres and plays a major part in 
determining its potential health effects. In 88% of the decays, a 
singly charged, positive ion of 7"*Po is obtained at the end of its 
recoil path. Based on the measured neutralization rates for Po-218 
by the electron transfer or electron scavenging mechanisms, the 
ability of an electric field to collect the radon decay products has 
been estimated for various concentrations of neutralizing trace 
gases. Thus, there are inherent limitations on radon measurement 
instruments that depend on the electrostatic collection of Po-218. 
Recent experimental evidence suggests that the neutral polonium 
molecule can become incorporated in ultrafine particles formed by 
the nucleation of low vapor pressure compounds produced by oxi- 
dation radiolytic processes in the recoil path. The evidence for 
these particles is presented. 46 refs., 6 figs., 1 tab. 


54922 (DOE/ER/60592—5) Sampling airborne radioac- 
tivity. Cohen, B.S. (New York Univ., Tuxedo (USA). Inst. 
of Environmental Medicine). 1988. Contract FG02- 
87ER60592. Ip. (CONF-8805186—1). NTIS, PC A02/MF 
A01. Order Number DE88013091/JAW. 

From American industrial hygiene conference; San Francis- 
co, CA, USA (15 May 1988). 

Radioactive contaminants have historically been considered 
apart from chemical contaminants because it is their radiological 
properties that determine their biological and environmental 
impact. Additionally they have been regulated by special govern- 
ment agencies concerned with radiological protection. Radioactive 
contaminants are also distinguished by the specialized and very sen- 
sitive methods available for the detection of radioactivity. Measure- 
ments of a few thousand atoms per liter are not uncommon. Radi- 
ation detectors in common use are gas filled chambers, scintillation 
and semiconductor detectors, and the more recently developed 
thermoluminescent and etched track detectors. Solid-state nuclear 
track detectors consist of a large group of inorganic and organic 
dielectrics which register tracks when traversed by heavy charged 
particles. They do not respond to light, beta particles or gamma ray 
photons and thus provide a very low background system for the 
detection of extremely low levels of radioactivity. In addition, no 
power source or electronic equipment is required. Cellulose nitrate 
detectors are currently in use for long term integrated sampling of 
environmental radon. Thermoluminescent dosimeters (TID’s) are 
crystalline materials, in which electrons which have been displaced 
by an interaction with ionizing radiation become trapped at an ele- 
vated energy level and emit visible light when released from that 
energy level. As which etched-track detectors no power or elec- 
tronic equipment is needed for the TID’s at a measurement site, but 
they respond to alpha, beta and gamma radiation. Thermolumines- 
cent dosimeters are useful for long term environmental monitoring, 
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and have also been newly incorporated into integrating radon de- 
tection systems. 


54923 (INPE—3725) Measurements of Po/sup 214/ at 
Sao Jose dos Campos and Cachoeira Paulista: correlation 
with meteorological data. Marinho, E.V.A.; Nordemann, 
D.J.R. (Instituto de Pesquisas Espaciais, Sao Jose dos 
Campos (Brazil)). 1985. 30p. (In Portuguese). (PRE—857). 
NTIS (US Sales Only), PC A03/MF A0O1. Order Number 
DE88703921/JAW. 

Po/sup 214/, a short life daughter product of Rn/sup 222/, 
was measured by alpha-ray spectrometry of a atmospheric particles 
sampled on Millipore filters (0.8 1m pore) at Sao Jose dos Campos 
(23/sup 0/12'S, 45/sup 0/51'W) and Cachoeira Paulista (22/sup 0/ 
41'S, 45/sup 0/00’W). The infleunce of rainfall on the atmospheric 
Po/sup 214/ was studied at Sao Jose dos Campos. The mean activi- 
ty was 98 pCi/m/sup 3/ for dry days (without rain during the pre- 
ceding two days). On the contrary a low mean activity of 35 pCi/ 
m/sup 3/ was obsérved for high pluviometry days from 08/30 to 
10/26 for which total rainfall was 365.5 mm. At Cachoeria Paulista 
the Po/sup 214/ activity was correlated with the stability of the air 
(measured by the Richardson number), showing an accumaltion of 
natural radioactive aerosols during periods of higher stability of the 
lower atmosphere. 


54924 (KFK—3980) WOLGA 2 - a FORTRAN-77 code 
for calculation of the near ground gamma dose rate from the 
radioactive off-gas plume produced by short-term releases 
from an emitter. Papadopoulos, D.; Baer, M.; Honcu, S. 
(Kernforschungszentrum Karlsruhe G.m.b.H. (Germany, 
F.R.). Hauptabteilung Sicherheit; Kernforschungszentrum 
Karlsruhe G.m.b.H. (Germany, F.R.). Inst. fuer Meteorolo- 
gie und Klimaforschung). Jun 1988. 47p. (In German). 
NTIS (US Sales Only), PC A03/MF AO1. Order Number 
DE88754848/JAW. 

The report presents the computer code WOLGA 2, that cal- 
culates the gamma dose rate near the ground according to short- 
term radioactive emissions into the atmosphere under the condition, 
that during the short time period during the emission, wind direc- 
tion, wind velocity and the stability of the atmosphere can be as- 
sumed as timely constant. 


54925 (KFK—4262) Analysis of uncertainties caused by 
the atmospheric dispersion model in accident consequence as- 
sessments with UFOMOD. Fischer, F.; Ehrhardt, J.; Raice- 
vic, J. (Kernforschungszentrum Karlsruhe G.m.b.H. (Ger- 
many, F.R.). Inst. fuer Neutronenphysik und Reaktortech- 
nik; Institut za Nuklearne Nauke Boris Kidric, Belgrade 
(Yugoslavia)). (Kernforschungszentrum Karlsruhe G.m.b.H. 
(Germany, F.R.). Inst. fuer Neutronenphysik und Reaktor- 
technik; Kernforschungszentrum Karlsruhe G.m.b.H. (Ger- 
many, F.R.). Inst. fuer Neutronenphysik und Reaktortech- 
nik; Institut za Nuklearne Nauke Boris Kidric, Belgrade 
(Yugoslavia)). Jun 1988. 325p. NTIS (US Sales Only), PC 
A14/MF A0O1. Order Number DE88754849/JAW. 

Various techniques available for uncertainty analysis of large 
computer models are applied, described and selected as most appro- 
priate for analyzing the uncertainty in the predictions of accident 
consequence assessments. The investigation refers to the atmospher- 
ic dispersion and deposition submodel (straight-line Gaussian plume 
model) of UFOMOD, whose most important input variables and 
parameters are linked with probability distributions derived from 
expert judgement. Uncertainty bands show how much variability 
exists, sensitivity measures determine what causes this variability in 
consequences. Results are presented as confidence bounds of com- 
plementary cumulative frequency distributions (CCFDs) of activity 
concentrations, organ doses and health effects, partially as a func- 
tion of distance from the site. In addition the ranked influence of 
the uncertain parameters on the different consequence types is 
shown. For the estimation of confidence bounds it was sufficient to 
choose a model parameter sample size of n (n=59) equal to 1.5 
times the number of uncertain model parameters. Different samples 
or an increase of sample size did not change the 5%-95% - confi- 
dence bands. To get statistically stable results of the sensitivity 
analysis, larger sample sizes are needed (n=100, 200). Random or 
Latin-hypercube sampling schemes as tools for uncertainty and sen- 
sitivity analyses led to comparable results. 
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54926 (ORNL/M—463, pp 284-286) /sup 134/137/Cs 
fall-out from Chernobyl in Dutch forest. Ernst, W.H.O.; van 
Rooij, L.F. (Free Univ., Amsterdam (Netherlands)). 1987. 
CEP Consultants, Ltd., 26. Albany St., Edinburgh EH1 
3QH, UK. Order Number TI88006131/JAW. (CONF- 
870937—Vol.1). 

From 6. international conference on heavy metals in the en- 
vironment; New Orleans, LA, USA (15 1987). 

Radioactive cesium derived from fallout of the Chernobyl 
reactor was measured in soil and plant samples of an Austrian pines 
forest in Holland, to trace the accumulation in and pathway 
through forest ecosystem, a half year after receiving the pollution. 
Fungi and mosses accumulated more fallout than herbs. It has been 
demonstrated that within several months following the fallout, 
translocation of 1°4/157Cs took place from soil via mycorrhizal 
fungi to the tree-crown, thus incorporating the fallout in nutrient 
cycling. 


54927 (PB—88-221239/XAB) Hazard-evaluation and 
technical-assistance report No. TA-76-54, Department of the 
Interior, National Park Service: Cave study. Gunter, E.P.; 
Meyer, C.R. (National Inst. for Occupational Safety and 
Health, Cincinnati, OH (USA)). May 1978. 17p. (NIOSH/ 
TA—76/54). NTIS, PC A03/MF AO1. 

In response to a request from the Department of the Interi- 
or, a medical evaluation was made of employees working in eight 
caves in the National Park System. Concern was directed at possi- 
ble radon-daughter radiation exposures. Cave employees were 
given a questionnaire requesting past occupational exposure as well 
as past pulmonary history and tobacco consumption. Only a few of 
35 comparisons within NIOSH had any consistent abnormality of 
significance. No widespread pulmonary cytological abnormalities 
were found in the cohort. The authors conclude that there is no 
apparent respiratory effect at the time. They recommend routine 
monitoring of cave employees older than 40 to 45 years of age who 
are cigarette smokers and who have worked in caves for more than 
5 years. Those over 45 years of age and employed in caves for 5 
years or more should receive high priority for monitoring regard- 
less of smoking status. The authors recommend that all employees 
be encouraged to stop smoking, that a general preemployment 
physical be given including baseline sputum cytology and chest x- 
ray studies, that a yearly examination be given with laboratory 
studies on the aforementioned high risk individuals, and that cave 
air should not be used for air conditioning. 


54928 (PB—88-223672/XAB) Effects on the atmosphere 
of a major nuclear exchange. (National Academy of Sci- 
ences, Washington, DC (USA). Commission on Physical 
Sciences, Mathematics, and Resources). 1985. 203p. NTIS, 
PC A10/MF AOl. 

Library of Congress catalog card No. 84-62739. 

The Committee on the Atmospheric Effects of Nuclear Ex- 
plosions addressed the following charge: (1) determine the manner 
in which the atmosphere of the earth would be modified by a 
major exchange of nuclear weapons and, insofar as the current state 
of knowledge and understanding permits, give a quantitative de- 
scription of the more important of the changes; and (2) recommend 
research and exploratory work appropriate to a better understand- 
ing of the question. Recent calculations by different investigators 
suggest that the climatic effects from a major nuclear exchange 
could be large in scale. Although there are enormous uncertainties 
involved in the calculations, the committee believes that long-term 
climatic effects with severe implications for the biosphere could 
occur, and these effects should be included in any analysis of the 
consequences of nuclear war. The estimates are necessarily rough 
and can only be used as a general indication of the seriousness of 
what might occur. 


54929 (PB—88-224282/XAB) Cigarette smoke and lung 
cancer. Martonen, T.B.; Hofmann, W.; Lowe, J.E. (Califor- 
nia Univ., Irvine (USA). Dept. of Medicine). 1987. 7p. 
NTIS, PC A02/MF AO1. 

Pub. in Health Physics, Vol. 52, No. 2, 213-217(Feb 1987). 

Cigarette smoke has been implicated in a causal relationship 
with carcinoma of the lung. An intriguing feature of the disease is 
the site-selectivity with which bronchogenic cancer manifests itself; 
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most cancers are detected in the main, lobar and segmental bronchi, 
perhaps specifically at airway bifurcations. The elevated risk of 
lung cancer to smokers may result’ from a complex interplay be- 
tween smoking and exposure to ambient Rn progeny, including the 
promotional-effect role (as opposed to being the initiating event) of 
cigarette smoke in tumor development. It has been determined that 
smokers exposed to average indoor Rn progency levels receive sur- 
prisingly high doses at hot spots within bronchial bifurcations. 


54930 (PNL—6500-Pt.3) Pacific Northwest Laboratory 
annual report for 1987 to the DOE Office of Energy Re- 
search: Part 3, Atmospheric sciences. Elderkin, C.E. (Pacific 
Northwest Lab., Richland, WA (USA)). Aug 1988. Con- 
tract AC06-76RL01830. 107p. NTIS, PC A06/MF AOl. 
Order Number DE88017292/JAW. 

Currently, the broad goals of atmospheric research at Pacific 
Northwest Laboratory (PNL) are to describe and predict the 
nature and fate of atmospheric contaminants and to develop an un- 
derstanding of the atmospheric processes contributing to their dis- 
tribution on local, regional, and continental scales in the air, in 
clouds, and on the surface. For several years, studies of transport 
and diffusion have been extended to mesoscale areas of complex 
terrain. Atmospheric cleansing research has expanded to a regional 
scale, multilaboratory investigation of precipitation scavenging 
processes involving the transformation and wet deposition of 
chemicals composing “acid rain.” In addition, the redistribution and 
long-range transport of transformed contaminants passing through 
clouds is recognized as a necessary extension of our research to 
even larger scales in the future. A few long-range tracer experi- 
ments conducted in recent years and the special opportunity for 
measuring the transport and removal of radioactivity following the 
Chernobyl reactor accident of April 1986 offer important initial 
data bases for studying atmospheric processes at these super-region- 
al scales. 


54931 (PNL—6612) Health physics manual of good prac- 
tices for the prompt detection of airborne plutonium in the 
workplace. (Pacific Northwest Lab., Richland, WA (USA)). 
Jul 1988. Contract AC06-76RL01830. 79p. NTIS, PC A05/ 
MF AO1. Order Number DE88017191/JAW. 

This manual provides guidance to US Department of Energy 
(DOE) facilities on the prompt detection of airborne plutonium in 
the workplace. Information is-first given to aid in detection systems 
that will function effectively in various workplaces. Steps in design- 
ing a system are covered: its general requirements, the plotting of 
workplace sources of plutonium, and methods of determining work- 
place airflow patterns. Guidance is provided on the proper numbers 
and locations of probe sites, the orientation of probes for represent- 
ative sampling, and the mixture of stationary and portable probes. 
Recommendations for delivery in sampling systems include exami- 
nation of particle loss and self-absorption problems, methods of 
eliminating air leakage in the system, and optimization of decon- 
tamination capabilities. System flow rate, requirements in a collec- 
tion medium, burial loss and pressure drop, and prudent frequency 
of renewing the collection medium are among air sampling consid- 
erations covered. After a discussion of controlling airflow and of 
vacuum sources and system backups, the checkpoints to ensure 
system reliability are listed. The manual then discusses instrument 
specifications that provide correct airborne plutonium concentra- 
tions and reliably activate alarms. Focusing on the interrelationship 
of all components, essential factors in instrument reliability are ad- 
dressed: the regulatory lower limit of detection and performance 
specifications of detectors and filters, maintenance and calibration 
requirements, and features of commonly used plutonium air-sam- 
pling instruments. Finally, the manual advises on establishing a doc- 
umentation program to archive and evaluate the performance of a 
plutonium air-sampling program. 


54932 (SCPRI-RM—-1-1988) Monthly results of measure- 
ments, January 1988, (Service Central de Protection contre 
les Rayonnements Ionisants, 78 - Le Vesinet (France)). Jan 
1988. 44p. (In French). NTIS (US Sales Only), PC A03/MF 
A01. Order Number DE88754954/JAW. 

This report of the SCPRI exposes an interpretation of the 
principal results concerning the routine monitoring of environmen- 
tal radioactivity in France: atmospheric dusts, rainwater, surface 
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water, underground water, sewage water, drinking water, food 
chain (milk, vegetables, fishes), sea water around, nuclear plant sites 
and other sites. The activities of various radioisotopes are presented 
in tables. This report exposes also the results of special radiation 
measurements resulting from the Chernobyl accident. 


54933 (UCRL—99305) Long range Evaluation 
of a particle-in-cell model using sources in the US and USSR. 
Rodriguez, D.J. (Lawrence Livermore National Lab., CA 
(USA)). Aug 1988. Contract W-7405-ENG-48. 12p. (CONF- 
880927—2). NTIS, PC A03/MF AOl. Order Number 
DE88016279/JAW. 

From 17. NATO/CCMS international technical meeting on 
air pollution modelling and its application; Cambridge, UK (19 Sep 
1988). 

After being informed that radioactive material from the 
Chernobyl nuclear power plant had been discovered on the cloth- 
ing of workers at a Swedish reactor site, the United States Depart- 
ment of Energy requested that the Atmospheric Release Advisory 
Capability (ARAC) evaluate both the extent and the magnitude of 
the accident (Dickerson and Sullivan, 1987). ARAC is a real-time 
emergency response service that specializes in the regional assess- 
ment of radiological accidents using advanced dispersion models. 
While we possessed a sizable inventory of computer models with 
which to address this problem, we lacked an operational tool that 
could be used with confidence in determining the fate of airborne 
radioactivity beyond about 500 km. As an outgrowth of this experi- 
ence, we began to explore the spatial limits of applicability of our 
Advection-Diffusion Particle-In-Cell (ADPIC) model (Lange, 
1978). At the same time, we began testing a hybrid version of this 
model that uses the Air Force Global Weather Central's Northern 
Hemisphere Whole Mesh Grid of wind velocities as input. In com- 
bination, these models can provide, potentially, a response capabil- 
ity that extends from tens of kilometers to the entire Northern 
Hemisphere. 7 refs., 6 figs. 
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REFER ALSO TO CITATION(S) 54909, 55316 


54934 (ESC—44) Prevention or control. Emissions and 
costs of emission reduction of SO/sub 2/, NO/sub x/ and 
volatile matter untill 2010, as part of the National Energy 
Outlook 1987. Bakema, G.F.; Kroon, P. (Stichting Ener- 
gieonderzoek Centrum Nederland, Petten. Energie Studie 
Centrum). May 1988. 171p. (In Dutch). NTIS (US Sales 
Only), PC AO8/MF A0Ol. Order Number DE88754636/ 
JAW. 


September 1987 the Energy Study Centre of the Netherlands 
Energy Research Foundation (ECN) finished a scenario study on 
plausible developments of the Dutch energy sector up to the year 
2010. This report describes the invironmental assumptions and re- 
sults of ‘the National Energy Outlook 1987’ in detail. Other results 
of the latter study and the environmental effects in global terms are 
presented in the report "The National Energy Outlook 1987’ (ESC- 
42). The National Energy Outlook 1987 contains a set of three 
energy scenario’s. Each scenario is based on a set of sectorial 
growth and fuel price assumptions. The terms ‘high’, ‘intermediate’ 
and ‘low’, which are used to characterize the three scenario’s, refer 
to both economic growth and fuel prices and indirectiy also to the 
energy demand. For each scenario three policy cases are devel- 
oped, in which the extent of fuel diversification for public electrici- 
ty generation is different. These cases are termed ‘nuclear’, ‘coal’ 
and ‘gas’, indicating the central role of the various energy carriers 
in each case. The calculations take into account established policy 
measures concerning emission limits for combustion plants (Dutch 
Air Pollution Act), ECE emission limits for passenger cars and as- 
sumptions for emission limits of heavy diesel automobile engines. 
Although the growth in energy use will be much less than the eco- 
nomic growth, it appears that only the policy goal for SO/sub 2/- 
emissions in 2000 is achieved. The environmental goals for SO/sub 
2/- in 2010 and NO/sub x/-emissions (140 and 345 min kg/year) in 
2000 and 2010 are exceeded given the assumptions summarized 
above. However, with additional (sometimes very expensive) meas- 
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ures, which were also subject of this study, these goals can be 
reached. 


54935 (PB—88-225255/XAB) Guidance for the reregis- 
tration of pesticide products containing coal tar/creosote as 
the active ingredient. (Environmental Protection Agency, 
Washington, DC (USA). Office of Pesticides and Toxic 
Substances). Apr 1988. 18lp. (EPA—540/RS-88/066). 
NTIS, PC A09/MF AOl1. 

The document contains information regarding the registra- 
tion of pesticide products containing the subject active ingredient. 
The document includes how to register under a registration stand- 
ard, regulatory position and rationale, and summaries of date re- 
quirements and data gaps. Also included is a bibliography contain- 
ing citations of all studies reviewed by EPA in arriving at the posi- 
tions and conclusions contained in the standard. 
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REFER ALSO TO CITATION(S) 54475, 54946, 54948, 54952 


54936 (CONF-881047—1) Landscape pattern and the 
spread of disturbance. Turner, M.G.; Gardner, R.H.; Dale, 
V.H.; O'Neill, R.V. (Oak Ridge National Lab., TN (USA)). 
1988. Contract AC05-840OR21400. 14p. NTIS, PC A03/MF 
A01; GPO Dep. Order Number DE88007069/JAW. 

From 8. international symposium of problems of landscape 
ecological research; Bratislava, Czechoslovakia (3 Oct 1988). 

Landscape ecology seeks to understand the effects of spatial 
heterogeneity on ecological processes at broad spatial scales. Dis- 
turbance can be defined as any relatively discrete event in time that 
disrupts ecosystem community, or population structure and changes 
resources, substrate availability, or the physical environment. The 
spread of disturbance across a landscape is an important example of 
a functional characteristic that is influenced by landscape heteroge- 
neity. Few studies have been done on the relationship between 
landscape pattern and disturbance. Landscape heterogeneity may 
enhance or retard the spread of disturbance, and disturbances may 
generate landscape patterns. However, a general theory to predict 
the effects of landscape pattern on disturbance propagation has not 
yet emerged. This paper presents a conceptual framework for 
studying the effect of landscape pattern on the spread of disturb- 
ance. Generalizations are then developed from simulation experi- 
ments based on percolation theory. 19 refs., 3 figs. 


54937 (DOE/ER/73019—64) Studies on the control of 
plant cell enlargement by cellular parameters: Progress 
report, July 1, 1986--June 30, 1987. Cleland, R.E. (Washing- 
ton Univ., Seattle (USA). Dept. of Botany). 6 Jul 1987. 
Contract AS06-70ER73019. 1lp. NTIS, PC A02/MF AOl1. 
Order Number DE88016251/JAW. 

During the past year, progress has been made on a number 
of aspects of our project. In this report, I will concentrate on only 
three of them: purification of plasma membrane vesicles and AT- 
Pases, characterization of the lipids/sterols of the plasma mem- 
brane, and mechanisms of wall loosening in dicot stem cell walls, 
with special reference to the role of calcium. I will only briefly de- 
scribe the projects and the results, and present on a minimum of 
data, and give no references in this report. Many of the procedures 
and data are given in the accompanying reprints and preprints. At 
the end of the report, a list of papers, both published during the 
year and in press, invited and contributed talks, and personnel asso- 
ciated with the project are given. 10 refs., 2 figs., 3 tabs. 


54938 (INIS-BR—1270) Distribution of Cs/sup 137/ in 
soils from Bahia state, Brazil. Sakai, T. (Bahia Univ., Salva- 
dor (Brazil)). 1977. 68p. (In Portuguese). NTIS (US Sales 
Only) PC A04/MF AOl. Order Number DE88704262/ 


A high-resolution gamma-ray spectrometry method was de- 
veloped in order to study the distribution of Cs/sup 137/ in topsoils 
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of State of Bahia (Brazil). The results has shown concentrations 
varying between 0.6 and 6.0 nCi/m/sup 2/. Correlation of the Cs/ 
sup 137/ concentration with environmental and ohysico-chemical 
parameters has shown a tendency for greatest accumulation in soils 
with regions of greatest precipitation rates: 2.0 nCi/m/sup 2/, on 
the average, for regions with 700mm to 1,000 mm/year and 2.8 
nCi/m/sup 2/, on the average, in regions with 1,700 mm to 2,000 
mm/year. On the other hand, an anti-correlation between this radi- 
onuclide and both calcium and clay content, for soils of similar 
type and under similar climatic conditions is seen. (C.D.G.). 


54939 (NP—8770400) Rainfall interception in the light of 
ecology: Investigations in micrometeorology and physiology in 
herbaceous plants. Leuschner, C. (Goettingen Univ. (Germa- 
ny, F.R.). Systematisch-Geobotanisches Inst. und Neuer Bo- 
tanischer Garten). (Goettingen Univ. (Germany, F.R.). 
Forschungszentrum Waldoekosysteme - Waldsterben). 1986. 
224p. (In German). NTIS (US Sales Only), PC A10/MF 
AO01. Order Number DE88770400/JAW. 

Rainfall interception in herbaceous plant population was in- 
vestigated from ecological viewpoints both in the field and labora- 
tory. Field measurements were carried through in a mountain 
meadow of yellow oats mown once a year in the upper Solling, and 
in the herbaceous layer of a submountainous beech forest on a base 
of lime-stone near Goettingen. Wetting tests were done with an irri- 
gation spray device. A meteorological measuring station was used 
from July to October 1985 to determine the evaporation in the 
meadow according to the energy balance method with a high time 
resolution. Evaporation in the ground layer of the beech forest was 
calculated according to an energy balance calculation based on sim- 
plifying assumptions, and was compared with available results of 
gas exchange measurements in the herbaceous layer. Both in the 
meadow and the herbaceous layer of the forest soil, interception 
evaporation was, at most, slightly in excess of transpiration under 
comparable meteorological conditions. Net interception must, 
therefore, be considered as slight in either of the two plant covers 
investigated, unlike the canopy of forests. Measurements conducted 
on Rumex sanguineus specimens in a gas analysis device showed a 
decrease in leaf conductivity accompanied by a transitorily in- 
creased difference in water vapour pressure between leaves and air. 
The different behaviour in this respect of plants grown under con- 
ditions of high, respectively low, air humidity was attributed to the 
different impacts of atmospheric water stress on the test plants 
during growth. When assessing the process of interception from an 
ecological viewpoint, the terms ‘underproductive’ interception 
evaporation and ‘production’ transpiration - as common in hydrolo- 
gy - should be avoided. Interception evaporation and wetting are 
directly related to the atmospheric water status, which can influ- 
ence plant growth in a significant way. 





54940 Flexural modeling of the midcontinent rift. Ny- 
quist, J.E.; Wang, H.F. (Health and Safety Research Divi- 
sion, Oak Ridge National Laboratory, Oak Ridge, Tennes- 
see). Journal of Geophysical Research; 93: No. B8, 8852- 
8868(10 Aug 1988). 

A basement profile obtained from seismic reflection data has 
been used to constrain a two-dimensional flexural model of basin 
formation for the Midcontinent Rift at a latitude of 45°25'N. Model 
parameters included the thickness of the elastic plate, the basin 
width, and the maximum basin thickness. Modeling suggests that 
flexure produced a deep narrow basin along the rift axis and that 
the crust was thinned at the time of basin formation to an elastic 
thickness of 9.6 km for a plate ruptured by rifting, or 5.7 km for an 
unbroken plate, with corresponding maximum basin thicknesses of 
14 km and 16 km respectively. The plate thickness depends most 
strongly on the basin width and is well constrained by the seismic 
data, although erosion may have narrowed the basin. The maximum 
basin thickness is poorly constrained because of the lack of seismic 
data for depths greater than about 10 km and because the strata at 
the center of the rift have been disturbed by a postrift compres- 
sional event which produced the St. Croix horst. Despite uncertain- 
ty about the basin thickness, the load required to flex the crust to 
produce the Midcontinent Rift basin is too large to be attributed to 
the weight of the central flood basalts unless the basin subsided into 
a fluid less dense than the solidified basalts. On the basis of seismic 
refraction data and by analogy with other rifts, we hypothesize that 
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a magnetic “rift pillow” intruded in the lower crust. The basaltic 
pillow subsequently solidified to produce a large, high-velocity 
region in the lower crust, centered under the rift axis, as deter- 
mined from deep seismic refraction. This crystallization and cooling 
may be responsible for the “sag” phase of rift evolution, as evi- 
denced by laterally widespread occurrence of postvolcanic sedi- 
ments. copyright American Geophysical Union 1988 


54941 Multiply-polarized shear-wave VSPs from the 
Cajon Pass Drillhole. Daley, T.M.; McEvilly, T.V.; Majer, 
E.L. (Center for Computational Seismology, Lawrence 
Berkeley Laboratory, University of California, Berkeley). 
wa Research Letters; 15: No. 9, 1001-1004(1 Aug 
1988). 

A 3-component VSP data set was acquired in the Cajon Pass 
Drillhole, with multiply-polarized shear-wave source and a conven- 
tional P-wave source, producing a 9-component data set. The VSP 
data show effects on the full wavefield from the sediment-granite 
interface. Mode-converted waves are identified, with significant 
scattering of S-wave energy from the leading P-wavefront. Hodo- 
graphs are used to display S-wave particle motions in two dimen- 
sions. Shear-wave splitting is observed in the hodographs. The 
shear-wave particle motion is used to infer anisotropy orientation 
with respect to the local strike of the San Andreas fault. Stress-in- 
duced fracturing is assumed to be a possible cause of the shear- 
wave splitting. A variation of particle motion orientation with 
depth is observed, implying a variation in anisotropy orientation as 
a function of depth. 
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REFER ALSO TO CiTATION(S) 53007, 53234, 53329, 53437, 54103, 54361, 
54824, 54836, 54869, 54989, 55022, 55023, 55024, 55028, 55040, 55043, 55045, 
55286, 55293, 55300, 55305, 55307, 55310 


54942 (CONF-881003—1) Treatment of chromium con- 
taminated plating shop rinsewater streams by reverse osmosis. 
Walker, J.F.; Brown, C.H. Jr.; Wilson, J.H. (Oak Ridge Na- 
tional Lab., TN (USA)). 1988. Contract AC05-840R21400. 
15p. NTIS, PC A03/MF A01;.1; GPO Dep. Order Number 
DE88014565/JAW. 

From Water Pollution Control Federation conference; 
Dallas, TX, USA (2 Oct 1988). 

Wastewater is discharged to the local sanitary sewer, which 
is regulated by a Metropolitan Sewer District (MSD). The MSD 
has established discharge limits and reports have indicated that the 
major source of wastewater and primary area of concern is the dis- 
charge from the industrial plating shop within the plant complex. 
This plating shop generates {approximately}1100 m* (300,000 gal) 
of wastewater per day. Because construction of a new plating shop 
is currently planned, a complete renovation of the existing plating 
shop is not economically feasible. The sponsor demonstrated the 
use of innovative wastewater treatment technologies that will mini- 
mize the amount of wastewater generated from the plating process- 
es and maintain compliance with MSD discharge limits until the 
new plating shop is constructed. The problems at the facility have 
been analyzed and a treatment system utilizing reverse osmosis 
(RO), with volume reduction of the RO concentrate by evapora- 
tion, has been recommended. The utilization of RO meets the speci- 
fication for the demonstration of innovative technology. This paper 
discusses the problem analysis at the plant as well as the results of a 
pilot scale RO test program currently being conducted. The instal- 
lation of the full scale unit is dependent on the successful comple- 
tion of the RO pilot tests. 1 ref., 6 figs., 3 tabs. 


54943 (CONF-8703286—) Sludges, landfills, old waste 
sites: Probing , sampling, analysis. Boehnke, B. (ed.). (Tech- 
nische Hochschule Aachen (Germany, F.R.). Lehrstuhl und 
Inst. fuer Siedlungswasserwirtschaft). 1987. 34lp. (In 
German). NTIS (US Sales Only), PC A1l5. Order Number 
DE88770407/JAW. 

From 11. Aachen seminar on sludges, landfills, old waste 
sites: probing, sampling, analysis; Roetgen, F.R. Germany (19 Mar 
1987). 

This edition of the series "Water protection, water, waste 
water’ reports on the 11th seminar in Aachen from March 19-20, 
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1987. The contributions reflect the uncertainty of the evaluation of 
analytical data in the field of old wastes, deposits and sludges and 
show the problematics of sampling. Single papers have been pre- 
pared separately for the data base. 


54944 (CONF-8703286—, pp 144-169) Assessment of 
solids for their water pollutivity exemplified by waste inciner- 
ation residues. Goertz, W. 1987. (In German). NTIS (US 
Sales Only), PC A15. Order Number DE88770407/JAW. 

From 11. Aachen seminar on sludges, landfills, old waste 
sites: probing, sampling, analysis; Roetgen, F.R. Germany (19 Mar 
1987). 

Gewaesserschutz, Wasser, Abwasser.; no. 99. 

An overall ecological assessment of waste incineration tech- 
nology needs to be based on an assessment of the pollutivity of 
slags from a waste incineration plant (WIP) which are the most sig- 
nificant residues in terms of quantity. Is it possible to re-use these 
WIP slags, for instance in road building, or do they have to be de- 
posited in a sanitary landfill? In case of landfilling, we need to 
know the requirements to be met by the landfill. The paper studies 
this problem and highlights principal issues which tend to re-occur 
in the assessment of solids for their pollutivity, in particular for 
their hazard for water. 


54945 (DPST—-87-561) Program plan: Yesting of vacuum 
re and in-situ air stripping technologies. Kaback, 
D.S.; Looney, B.B. (Savannah River Lab., Aiken, SC 
(USA)). 24 Jul 1987. Contract AC09-76SR00001. 10p. 
NTIS, PC A02. Order Number DE88016058/JAW. 
Recent hydrological investigations at the Savannah River 
Plant (SRP) have shown that operation of the plant has resulted in 
contamination of the groundwater and the vadose zone in various 
locations across the plant. Volatile organic solvent (VOC) contami- 
nation has been observed at a number of locations across SRP. A 
remedial action program consisting of above-ground air stripping of 
groundwater is underway to address contamination in M Area. A 
recent pilot study to clean up the soils above the water table was 
completed in M Area (for location see Figure 1). A new technique, 
in-situ vacuum extraction, successfully removed significant quanti- 
ties of trichloroethylene and tetrachloroethylene from the soils 
along a portion of the abandoned process-sewer line in M Area. 
The vacuum-extraction test was conducted for a period of three 
weeks. It is calculated that almost 1500 pounds of solvents were re- 
moved from the soils during the test. The radius of influence for 
the vacuum process is estimated to be greater than 75 feet. 5 figs. 


54946 (NP—9770001) Investigations in Hamburg soils on 
binding forms and effective ecological fractions of selected 
toxic heavy metals in their depth distribution. Duees, G. 
(Hamburg Univ. (Germany, F.R.). Fachbereich Geowissens- 
chaften). 1987. 273p. (In German). NTIS (US Sales Only), 
PC A12/MF A0O1. Order Number DE89770001/JAW. 

A sequential extraction procedure was applied in order to 
record heavy metal binding forms of Cd, Zn, Cu and Pb in selected 
soils of different development and properties. The procedure con- 
sists of the following implemented extraction solutions: 1. NH/sub 
4/Cl solution to record the readily soluble and exchangeable heavy 
metals; 2. NaOCl to oxidize the organic matter and to extract the 
organically fixed heavy metals; 3. Oxalate solution to extract the 
heavy metals bound to amorphous oxides; 4. Oxalate/ascorbic acid 
solution to extract heavy metals bound to crystalline oxides; 5. aqua 
regia to dissolve heavy metal residuals still not extracted. Cd, toxi- 
cologically the most serious of the investigated heavy metals, at- 
tains generally the highest amount in the readily soluble and ex- 
changeable form (fraction NH/sub 4/Cl). At the same time Cd 
shows in this highly mobile fraction the highest dependency on the 
soil reaction. The relative amount of organically bound Cd (frac- 
tion NaOCl) greatly increases by rising solid reaction while at the 
same time the solubility decreases. To a large extend Zn is fixed to 
the crystalline oxide components and in the residual form (fractions 
4 and 5). Cu and Pb can be clearly differentiated from Cd and Zn. 
The amounts brought into solution by using NH/sub 4/Cl are con- 
siderable lower. In the topsoil Cu and Pb are on the whole more 
largely organically fixed than Cd and Zn. Readily mobilizable, 
plant available - or rather the total mobilizable heavy metal was re- 
corded in simple extractions by CaCl/sub 2/ and EDTA solution. 
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54947 (ORNL/M—463, pp 88-90) Site remediation of 
heavy metals contaminated soils and ground water at a former 
battery reclamation site in Florida, Trnovsky, M.; Oxer, J.P.; 
Rudy, R.J.; Weinstein, G.L.; Hartsfield, B. (Ecology and 
Environment, Inc.. Tallahassee, FL (USA)). 1987. CEP 
Consultants, Ltd., 26 Albany St., Edinburgh EH1 3QH, 
UK. Order Number T188006131/JAW. (CONF-870937— 
Vol.1). 

From 6. international conference on heavy metals in the en- 
vironment; New Orleans, LA, USA (15 Sep 1987). 

Heavy metals contamination of soils, surface water, sedi- 
ments, and ground water was investigated and feasible remedial al- 
ternatives were evaluated for the Sapp Battery Superfund site in 
northern Florida. High lead concentrations were found in all four 
media. The upper horizon soils contained up to 135,000 ppm lead. 
Contaminated ground water in the surficial and intermediate 
aquifers was found to be seeping through on-site sinkholes into the 
Florida aquifer. Remedial alternatives were evaluated for the re- 
moval and treatment of 95,580 m* (125,000 yd*) of soil and sedi- 
ments and the treatment of 2.63 m*/min (1.0 MGD) of ground 
water. 


54948 (ORNL/M—463, pp 97-100) Competitive sorption 
of zinc and cadmium on goethite. Collins, J.B.; Bertsch, P.M. 
1987. CEP Consultants, Ltd., 26 Albany St., Edinburgh 
EH1 3QH, UK. Order Number T1I88006131/JAW. (CONF- 
870937—Vol.1). 

From 6. international conference on heavy metals in the en- 
vironment; New Orleans, LA, USA (15 Sep 1987). 

A kinetics study was completed to observe the effect of 
cation competition on sorption rates in a Cd/Zn/goethite system. A 
miscible displacement flow-through method was used to simulate 
ionic reactions in the field. Short-time reaction rates were measured 
by collecting effluent drops of solutions labeled with Cd-109 and 
Zn-65. Generally, it was found that with increasing pH, goethite 
sorbed more Cd and Zn. Zn was sorbed preferentially except at the 
lowest pH (4.9) at shorter reaction times. (< 2400 seconds). Frac- 
tional sorption was greater in the higher concentration (10~* M) 
systems at shorter reactions times. At longer reactions times, frac- 
tional sorption decreased in response to a decrease in site availabil- 
ity. 


54949 (ORNL/M—463, pp 107-109) Effect of redox po- 
tential and pH on chemical speciation of inorganic selenium 
in soils. Elrashidi, M.A.; Adriano, D.A. (Savannah River 
Ecology Lab., Aiken, SC (USA)). 1987. CEP Consultants, 
Ltd., 26 Albany St., Edinburgh EH1 3QH, UK. Order 
Number T188006131/JAW. (CONF-870937—Vol.1). 

From 6. international conference on heavy metals in the en- 
vironment; New Orleans, LA, USA (15 Sep 1987). 

Equilibrium reactions and constants of various inorganic se- 
lenium (Se) species were used to calculate their activities in soil so- 
lution. Parameters used in the mathematical models include redox 
potential, pH, and activities of elemental ions in solution. A com- 
puter program (FORTRAN 77) was developed to calculate the ac- 


tivities of free (uncomplexed) and metal-complexed Se species in so- 
lution. 


54950 (ORNL/M—463, pp 245-247) Segregated landfill- 
ing of metal finishing sludge: concept evaluation studies. 
Regan, R.W.; Draper, C.E. (Pennsylvania State Univ., Uni- 
versity Park (USA)). 1987. CEP Consultants, Ltd., 26 
Albany St., Edinburgh EH! 3QH, UK. Order Number 
T1I88006131/JAW. (CONF-870937—Vol.1). 

From 6. international conference on heavy metals in the en- 
vironment; New Orleans, LA, USA (15 Sep 1987). 

The goals of this paper were to summarize important aspects 
of the segregated landfill concept for metal finishing sludge disposal 
and to describe an experimental program for evaluating the poten- 
tial of this concept in the laboratory under controlled conditions. 
Results to be presented summarize those previously reported by the 
writers and others. 
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54951 (ORNL/M—463, pp 253-255) Chemical and bio- 
logical implications of metal speciation in contaminated soils, 
Verloo, M.; Willaert, G.; Eeckhout, M.; De Spiegeleer, F. 
(State Univ. of Ghent (Belgium)). 1987. CEP Consultants, 
Ltd., 26 Albany St., Edinburgh EH! 3QH, UK. Order 
Number TI88006131/JAW. (CONF-870937—Vol.1). 

From 6. international conference on heavy metals in the en- 
vironment; New Orleans, LA, USA (15 Sep 1987). 

In nine different soils the total contents of Zn, Cu, Cd and 
Ni were artificially increased up to identical levels. After equilibra- 
tion spinach was grown on these soils. The concentration of the 
metals in the plant has been related to the abundance and distribu- 
tion of the soluble metal forms in a saturation extract of the soils. It 
was shown that the soil characteristics CEC and pH strongly affect 
the concentration and species distribution of the metals in the soil 
solution. The bioavailability of Zn, Ni and Cu best correlated with 
the concentration of cationic species in the liquid soil phase. 


54952 (ORNL/M—463, pp 265) Tracer studies of behay- 
ior of zinc and copper in soil-plant systems using stable iso- 
topes. Yoshioka, O.; Masuda, A.; Hirata, T.; Chino, M. 
(Univ. of Tokyo (Japan)). 1987. CEP Consultants, Ltd., 26 
Albany St., Edinburgh EH1 3QH, UK. Order Number 
T18800613i/JAW. (CONF-870937—Vol.1). 

From 6. international conference on heavy metals in the en- 
vironment; New Orleans, LA, USA (15 Sep 1987). 

Stable isotopes (SI) of Zn and Cu were found to be good 
tracers for the study of behavior of the metals in soil-plant systems. 
After wet digestion of soils and plants with the acid mixture, iron 
was eliminated from the digestion solution by extracting with 
MIBK-HCI. Then, Zn and Cu were isolated from the solution using 
anion exchange resin (AGI). The ratio of “Cu/®Cu was deter- 
mined by thermal ionization mass spectrometry (TIMS) with rela- 
tive standard deviation of 0.60%. The ratio of “*Zn/Zn was de- 
termined by inductively coupled plasma mass spectrometry (ICP- 
MS) with a relative standard deviation of 0.94%. Pot experiments 
were carried out to study the effect of sewage sludge application to 
the soil behavior of Zn and Cu in soil-plant system using SI of the 
metals. It was found that **ZN and ®Cu tracers moved more than 
1 cm within 4 months after the application and maize absorbed 
Zn of 40 pg/plant and © of 2 »g/plant for 2 months, respective- 
ly. 


54953 (ORNL/M—463, pp 291-293) Heavy metal con- 
tamination of natural surface soils in Norway from long-range 
atmospheric transport: further evidence from analysis of dif- 
ferent soil horizons. Boelviken, B.; Steinnes, E. (Geological 
Survey of Norway, Trondheim). 1987. CEP Consultants, 
Ltd., 26 Albany St., Edinburgh EH1 3QH, UK. Order 
Number T1I88006131/JAW. (CONF-870937—Vol.1). 

From 6. international conference on heavy metals in the en- 
vironment; New-Orleans, LA, USA (15 Sep 1987). 

Samples from the Ao, B and C horizons of natural podzolic 
soils from all over Norway were analyzed for the nitric-acid ex- 
tractable part of 27 elements by ICP emission spectrometry. For 
some elements the observed geographical distribution patterns are 
different in each of the soil horizons. In the Ao horizon the Pb and 
Cd contents (and to some extent those of Zn), are much higher in 
southernmost Norway than in areas further north. This regional 
trend is less pronounced in the B horizon and absent in the C hori- 
zon. These results agree with earlier suggestions about long-range 
atmospheric pollutants being the main source of the high Pb and 
Cd levels in natural surface soils in southernmost Norway. 


54954 (ORNL/M—463, pp 304-306) Complexation of 
heavy metals by water soluble humic substances. Fischer, 
W.R. (Technische Universitat Muenchen (Germany, F.R.)). 
1987. CEP Consultants, Ltd., 26 Albany St., Edinburgh 
EH1 3QH, UK. Order Number T188006131/JAW. (CONF- 
870937—Vol.1). 

From 6. international conference on heavy metals in the en- 
vironment; New Orleans, LA, USA (15 Sep 1987). 

The complexation of Cu, Pb, and Cd by water soluble soil 
organic matter led to a decreasing peak height in differential pulse 
polarograms. The calculation of conditional stability constants for 
the complexes was performed using the law of mass action. The 
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concentration of organic ligands was determined by an acidimetric 
titration of the protonated organic acids. The stability of Pb com- 
plexes increased with increasing soil, pH, whereas for Cu and Cd 
the pH had no significant influence.-For oligotrophic under water 
soils, and oligotrophic low moor peat soils, complex stabilities in- 
creased with increasing degree of humification. Samples of oligo- 
trophic underwater soils of small rivers and lakes showed higher 
stabilities for the lower horizons due to the higher degrees of humi- 
fication, whereas for eutrophic gyttjas extracts from the upper hori- 
zons formed complexes of higher stability, due to freshly precipitat- 
ed organic matter. 


54955 (ORNL/M—463, pp 319-321) Retardation of lead 
in soils. Christensen, T.H.; Nielsen, B.G. (Technical Univ. 
of Denmark, Lyngby). 1987. CEP Consultants, Ltd., 26 
Albany St., Edinburgh EH! 3QH, UK. Order Number 
T188006131/JAW. (CONF-870937—Vol.1). 

From 6. international conference on heavy metals in the en- 
vironment; New Orleans, LA, USA (15 Sep 1987). 

Laboratory batch experiments involving model soil solutions 
showed that Pb solubility decreased for increasing concentrations 
of trivalent PO,* according to a solubility governed by Pbs (POx)s 
Cl (chloropyromorphite). Pb precipitation progressed over several 
weeks until equilibrium was approached. In most actual soils dis- 
solved Pb concentration will be below drinking water standards of 
50 pg Pb/1. Experiments involving an actual soil or soil solute, in- 
cluding experiments enriched with phosphorus, illustrated the im- 
portance of simultaneous sorption and precipitation of Pb in soils. 
The precipitation of PB with phosphorus may make the distribution 
coefficient concept, K/sub d/ dubious in evaluating Pb transport in 
soils. 


54956 (ORNL/M—463, pp 357-359) Critical survey of 
currently available reference materials for heavy elements in 
biological and environmental matrices. Cortes-Toro, E.; Parr, 
R.M.; Clements, S. (International Atomic Energy Agency, 
Vienna (Austria)). 1987. CEP Consultants, Ltd., 26 Alban 
St., Edinburgh EH1 3QH, UK. Order Number T1I88006131/ 
JAW. (CONF-870937—Vol.1). 

From 6. international conference on heavy metals in the en- 
vironment; New Orleans, LA, USA (15 Sep 1987). 

Analytical quality control procedures should be part of any 
chemical analysis and are of crucial importance in trace element 
monitoring and research. A number of organizations, including the 
IAEA, have produced a variety of.reference materials (RMs) for 
testing the accuracy and precision of the analytical methods used. 
A database created by the IAEA on RMs of biological and envi- 
ronmental origin shows that there are currently about 100 such ma- 
terials available from 11 suppliers which have certified, recom- 
mended or information values for about 70 elements. Although a 
sufficient number of high quality RMs is available for several ele- 
ments of interest, new and better RMs are nevertheless needed for 
some matrices and elements. It is concluded that more materials are 
needed in particular for Al, F, I, Mo, Si, Sn and V, and that better 
materials (i.e. with more precise certified concentration values) are 
required for Al, As, Cd, Cr, Hg, Mo and Ni. 


54957 (ORNL/M—463, pp 360-362) Interlaboratory 
comparison of sequential extraction procedures. Robbe, D. 
(Laboratoire Central des Ponts et Chaussees,: Bouguenais 
(France)). 1987. CEP Consultants, Ltd., 26 Albany St., Ed- 
inburgh EH1 3QH, UK. Order Number T1I88006131/JAW. 
(CONF-870937—Vol.1). 

From 6. international conference on heavy metals in the en- 
vironment; New Orleans, LA, USA (15 Sep 1987). 

The analysis of heavy metals after the mineralization by the 
TESSIER'’s et al. procedure of 2 natural and one synthetic samples 
was realized by 17 participants in this inter- comparison. From the 
results obtained and in spite of the difficulties of this kind of analy- 
sis, the accuracy is rather good when various analysts use the same 
schemes. Nevertheless, the reagents used to mineralize each phase 
produce, by physico-chemical changes of the solution, important 
transferences of metals between phases not still destroyed. For this 
reason, the quantities of metals measured in each solution extract 
are not representative of the metal quantities really bound to the 
mineralized phase. 
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54958 (ORNL/M—463, pp 366-368) ICP-AES analysis 
associated target (receptor) analysis of representative soils, 
automobile exhausts, leaded paints and defined mixtures sub- 
jected to Tessier et al. analysis. Que Hee, S.S.; Boyle, J.R. 
(Univ. of Cincinnati Medical Center, OH (USA)). 1987. 
CEP Consultants, Ltd., 26 Albany St., Edinburgh EH! 
3QH, UK. Order Number T188006131/JAW. (CONF- 
870937—Vol.1). ‘ 

From 6. international conference on heavy metals in the en- 
vironment; New Orleans, LA, USA (15 Sep 1987). 

The Tessier et al. scheme of availability of chemicals associ- 
ated with specific fractions of solid media has been modified to 
allow multielemental analysis in each fraction for representative 
soil, automobile exhausts, leaded paint and a defined mixture. The 
original 24-hr leachings are replaced by five 30-minute leachings 
followed by 3 water washings to prevent cross-contamination. The 
elements in each fraction were then subjected to TARGET (recep- 
tor) analysis and the method tested for a defined mixture. Some 
interactions were noted in the mixture that did not occur for the 
separate substrates. 


54959 (ORNL/M—463, pp 372-376) Long-term biologi- 

cal effects of applying metal-contaminated sewage sludge to 

soil, McGrath, S.P.; Brookes, P.C.; Giller, K.E. (Institute of 

Arable Crops Research, Harpenden (England)). 1987. CEP 

Consultants, Ltd., 26 Albany St., Edinburgh EH1 3QH, 

at oe Number T188006131/JAW. (CONF-870937— 
ol.1). 

From 6. international conference on heavy metals in the en- 
vironment; New Orleans, LA, USA (15 Sep 1987). 

Soils from the Woburn Market Garden Experiment at 
Woburn received farmyard manure, sewage sludge or sludge-based 
composts from 1942 to about 1965 as organic fertilizer. Other plots 
received inorganic fertilizer only during this period. Since then, all 
plots have received inorganic fertilizer only. The soils now contain 
a wide range of metal concentrations. Thus, this experiment pro- 
vides a unique opportunity to determine not only the form and fate 
of the metals added in the various fertilizers but also the microbio- 
logical effects which persist 25 years after sludge additions ceased. 
Current guidelines limiting metal concentrations in soils do not con- 
sider possible effects of metals on soil microbial processes. In 1983, 
soils which had once received metal-contaminated sludge (high- 
metal soils) contained less microbial biomass than those that re- 
ceived farm yard manure (low-metal soils). Under laboratory condi- 
tions, native blue-green algae grew poorly and fixed much less at- 
mospheric Ne, in the high- than the low-metal soils. Also, recent 
pot experiments showed that on high-metal soil white clover 
formed small ineffective root nodules, the plants were N-deficient 
and yields were much reduced. These effects will be discussed in 
relation to current permitted limits for metal concentrations in 
sludged soils. 


54960 (ORNL/M—463, pp 387-389) Nonlinear rate re- 
sponse and relative crop uptake of sludge cadmium for land 
application of sludge risk assessment. Logan, T.J.; Chaney, 
R.L. (Ohio State Univ., Columbus (USA)). 1987. CEP Con- 
sultants, Ltd., 26 Albany St., Edinburgh EH! 3QH, UK. 
Order Number T188006131/JAW. (CONF-870937— Vol. 1). 

From 6. international conference on heavy metals in the en- 
vironment; New Orleans, LA, USA (15 Sep 1987). 

Recent analyses of data from long-term filed studies with 
sewage sludge have shown that uptake of sludge Cd by crops is not 
linear as previously assumed in risk assessment calculations by de- 
creases with increasing sludge application. Data from a large 
number of long-term studies were fit to several nonlinear functions, 
including the exponential Mitscherlich equation, and the results 
used to determine maximum Cd concentrations in a number of rep- 
resentative food crops. The relative uptake of a large number of 
food crops were also determined with data from several controlled 
experiments. An approach is described that combines the maximum 
tissue Cd concentration for crops used in the long-term field experi- 
ments with relative Cd uptake values to determine increases in die- 
tary Cd from sludge application. The Mitscherlich equation and 
other functions which can be used to determine a maximum tissue 
Cd concentration with sludge application are useful in risk assess- 
ment because the maximum plateau value is independent of sludge 
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application rate but may be related to sludge Cd concentration or 
other sludge properties. However, existing field experiments usually 
have inadequate numbers of sludge rates to use this method to full 
advantage. The benefits and limitations of using this approach and 
that of relative uptake are discussed. 


54961 (ORNL/M—463, pp 393-395) Toxicants and mu- 
tagens in municipal sewage sludge from small cities in New 
York State. Shane, B.S.; Mumma, R.O.; Rashid, K.A.; Rau- 
pach, D.C.; Scarlett-Krantz, J. M.; Bache, C.A.; ‘Gutenmann, 
W.E.; Lish, D.J. (Louisiana State Univ. x Baton Rouge 
(USA)). 1987. CEP Consultants, Ltd., 26 Albany St., Edin- 
burgh EH1 3QH, UK. Order Number T188006131/JAW. 
(CONF-870937—Vol.1). 

From 6. international conference on heavy metals in the en- 
vironment; New Orleans, LA, USA (15 Sep 1987). 

Analysis of sewage sludges from fifteen small cities in New 
York State for mutagens, elements, polychlorinated biphenyls 
(PCB) and radioactivity was conducted. Low levels of mutagenic- 
ity were detected in eight sludges. The concentration of a number 
of toxic elements was elevated in specific sludges by no direct rela- 
tionship between these elements and specific industrial sources 
could be made. In addition, the concentration of certain elements in 
five sludges exceeded the suggested federal guidelines for land ap- 
plication of these sludges. PCB concentration was high in only one 
sludge. Gamma emission was comparatively low in all the samples. 


54962 (ORNL/M—463, pp 414-416) Heavy metals solu- 
bility in compost treated soil. Results from field experiments. 
Petruzzelli, G.; Paris, P.; Guidi, G.; Lubrano, L.; Poggio, 
G. (Universita Sacro Cuore, Piacenza (Italy)). 1987. CEP 
Consultants, Ltd., 26 Albany St., Edinburgh EH1 3QH, 
UK. Order Number T188006131/JAW. (CONF-870937— 
Vol.1). 

From 6. international conference on heavy metals in the en- 
vironment; New Orleans, LA, USA (15 Sep 1987). 

A five years experiment was carried out on a sandy loam 
soil utilizing two types of compost derived from the organic frac- 
tion of urban refuse and aerobic or anaerobic sewage sludge at a 
rate corresponding to 30 t/ha/yr of organic matter and planted 
with corn. Solubility of heavy metals in soil as determined by se- 
quential extraction procedures (H20), KNOs, DTPA). A remarka- 
ble increase was found for exchangeable Cd, and Pb. DTPA extrac- 
tion showed a noteworthy increase in extractable Zn, and Pb, while 
solubilization of Cu and Ni increased slightly. In a different experi- 
ment with a silty loam soil and a compost without addition of 
sewage sludge, the same extraction procedure after two years of 
application showed only a slight variation of heavy metals solubili- 
ty, with the exception of Pb, and Zn. 


54963 (ORNL/M—463, pp 421-423) Effect of sludge ap- 
plication on the behavior of heavy metals in the rhizosphere. 
Youssef, R.A.; Chino, M. (Univ. of Tokyo (Japan)). 1987. 
CEP Consultants, Ltd., 26 Albany St., Edinburgh EH1 
3QH, UK. Order Number 1T188006131/JAW. (CONF- 
870937—Vol.1). 

From 6. international conference on heavy metals in the en- 
vironment; New Orleans, LA, USA (15 Sep 1987). 

The conditions at the root-soil interface (rhizosphere) differ 
in many aspects from those in the bulk soil. In this experiment, a 
rhizobox system was developed and/or improved for studying 
availability of nutrients including heavy metals. This rhizobox has 
several soil compartments of different thickness (1, 2, 5 mm --). 
These compartments are separated by nylon cloth. Two soil types 
were used and the effect of sewage sludge application has been in- 
vestigated. Barley seedlings grew well for 5 weeks and roots devel- 
oped with high density in the central compartment. The solubility 
of metals was evaluated by double acid (H2SO, + HCl). The re- 
sults indicated that the roots increased the pH as much as 2 units in 
the vicinity of roots. In most cases, the solubility of the heavy 
metals (Cu and Zn) decreased with increase in soil pH. Conversely, 
soluble Mn and Fe increased though there was a raise in pH in the 
rhizosphere in sand soil. The application of sewage sludge influ- 
enced the pH level at rhizosphere by changing NOs and Ca level 
across the rhizosphere. 
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54964 eae pp 424-426) Contaminant mobil- 
ity at dredged material disposal sites. Assessment using inver- 
tebrates naturally colonizing the sites. Stafford, E.A.; Sim- 
mers, J.W.; Rhett, R.G. (Rothamsted Experimental Station, 
Harpenden (England)). 1987. CEP Consultants, Ltd., 26 
Albany St., Edinburgh EH! 3QH, UK. %rder Number 
T188006131/JAW. (CONF-870937— Vol. 1). 

From 6. international conference on heavy metals in the en- 
vironment; New Orleans, LA, USA (15 Sep 1987). 

The use of invertebrates as indicators of soil pollution has 
been approached from two directions: either as a predictive labora- 
tory test or as an indicator of field conditions. The present study 
aims to draw the two approaches together by comparing results of 
laboratory uptake studies using the earthworm Eisenia foetida with 
measurements of the elements Zn, Cu, Cd and Pb in soil inverte- 
brates (including native earthworms) collected at field sites. In ad- 
dition, concentrations measured in invertebrates may be used to in- 
dicate which groups are target organisms for metal uptake at the 
sites. Samples were collected from three upland dredged material 
disposal sites on which ecosystems had developed to a grater or 
lesser degree and from a reference area of low metal contamination. 
Measurement of heavy metal concentrations in sediment, soil-swell- 
ing invertebrates and native earthworms are compared with the 
metal concentrations in earthworms after 28 days exposure to sedi- 
ments from the sites. Results suggest that earthworms do provide a 
good indication of the worst case of metal uptake by the soil-dwell- 
ing invertebrates for risk assessment of the hazardous nature of 
metals found at these sites. 


54965 (ORNL/M—463, pp 436-438) Heavy metals 
uptake by rye-grass influenced by sewage sludge addition. 
Manrique, A.; Arroyo, I.; Garcia de Bustos, J.M. (Delega- 
cion Territorial de Agricultura, Burgos (Spain)). 1987. CEP 
Consultants, Ltd., 26 Albany St., Edinburgh EH1 3QH, 
UK. Order Number T188006131/JAW. (CONF-870937— 
Vol.1). 

From 6. international conference on heavy metals in the en- 
vironment; New Orleans, LA, USA (15 Sep 1987). 

AN EXPERIMENT WITH RYE-GRASS. HAS BEEN 
ANALYZED IN ORDER TO FIND OUT ITS RESPONSE 
WHEN INCREASING DOSAGES OF RESIDUAL RESI- 
DUES, TAKEN FROM A PURIFIER PLANT IN MADRID 
ON A SANDY CLAY LOAM TYPE SOIL, WERE INCORPO- 
RATED. THE DOSES ADDED WERE CALCULATED AS A 
FUNCTION OF CADMIUM COVERING A RANGE BE- 
TWEEN 0 - 6 MG. OF CD PER KILOGRAM OF SOIL IN 
DRY WEIGHT. A LOSS OF PRODUCTION HAS BEEN OB- 
SERVED WHEN THE DOSAGE OF CD WAS 2 PPM. ALSO 
THERE WAS A NOTABLE INCREASE OF METAL CON- 
CENTRATION IN AERIAL PARTS OF THE PLANT. THIS 
WAS MAINLY BECAUSE OF CD, ZN, CU HAS ABOVE THE 
NORMAL VALUES AND PRESENTED A STRONG CORRE- 
LATION (P < 0.001) BETWEEN THE TOTAL SOIL AND 
PLANT CONCENTRATION. 


54966 (ORNL/M—463, pp 439-441) INFLUENCE OF 
LONG TERM USE OF FERTILIZERS ON THE CON- 
TENT OF CD IN SOILS AND PLANTS. BAERUG, R.; 
SINGH, B.R. (THE AGRICULTURAL UNIVERSITY 
OF NORWAY). 1987. CEP CONSULTANTS, LTD., 26 
ALBANY ST., EDINBURGH EH! 3QH, UK. Order 
Number T188006131/JAW. (CONF-870937—VOL. 1). 

From 6. international conference on heavy metals in the en- 
vironment; New Orleans, LA, USA (15 Sep 1987). 

Parallel samples of soils and crops were collected from fertil- 
ized old cultivated land and newly cleared land on a number of 
farms in South Eastern Norway. The Cd content of the soil was 
significantly higher in old cultivated than in newly cleared land. Cd 
in the crop was on average significantly higher on newly cleared 
land. A higher soil pH in the old soil may partly explain the lower 
Cd content of the crop on these soils. 
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54967 (ORNL/M—463, pp 442-444) Mobility and bio- 
availability of heavy metals in sewage sludge-treated soils. 
Legret, M.; Divet, L.; Juste, C. (Laboratoire Central des 
Ponts et Chaussees, Bougenais (France)). 1987. CEP Con- 
sultants, Ltd., 26 Albany St., Edinburgh EH1 3QH, UK. 
Order Number T188006131/JAW. (CONF-870937—Vol.1). 

From 6. international conference on heavy metals in the en- 
vironment; New Orleans, LA, USA (15 Sep 1987). 

A study was conducted at an experimental site to investigate 
the mobility of heavy metals in sewage-treated soil. A comparison 
of extractability was made for four reagents: DTPA, 0.1N HCl, 
2.5% HOAc and 0.1M KCl. The extractability of metals was in the 
order Cd > Ni > Pb > Cr. A sequential extraction technique was 
used to determine the forms of metals. Cd and Ni, that are the 
metals that migrate the more readily in soil, are mainly associated 
with exchangeable and oxidizable phases. 


54968 (ORNL/M—463, pp 460-462) Evaluation. of bio- 
mass as a feed ingredient and for land application. Clevenger, 
T.E.; Belyea, R.L.; Brown, J.R.; Williams, J.E.; Tumbleson, 
M.E. (Univ. of Missouri, Columbia (USA)). 1987. CEP 
Consultants, Ltd., 26 Albany St., Edinburgh EH1 3QH, 
a ere Number 1T188006131/JAW. (CONF-870937— 
Vol.1). 

From 6. international conference on heavy metals in the en- 
vironment; New Orleans, LA, USA (15 Sep 1987). 

Biomass (waste water treatment sludge) from two dairy 
plants (trickling filter and activated sludge) has been examined. 
They contained no significant quantities of inorganic priority pol- 
lutants and are much lower than municipal sludges. The biomass 
contains about 35% ash, 35% protein, 10% lipid, 10% cell wall and 
10% solubles. There was considerable day to day variation in the 
influent composition to the treatment plant. Peaks in certain com- 
pounds appeared to reflect cleaning cycles. Variation in the biomass 
composition was much smaller and did not seem to be of signifi- 
cance. The biomass from these two plants is very clean and can be 
used for land application and/or animal feeds without adverse ef- 
fects. 


54969 (PB—88-220496/XAB) Electrical leak location 
method for geomembrane liners. Darilek, G.T.; Parra, J.O. 
(Southwest Research Inst., San Antonio, TX (USA)). Jun 
1988. 174p. NTIS, PC A08/MF AO1. 

Geomembrane liners are sheets of polymeric materials used 
to prevent leakage of waste from and infiltration of rainwater into 
solid-waste landfills and surface impoundments. The method de- 
scribed consists of voltage applied between the liner and the earth 
under the liner which produces a relatively uniform electrical-po- 
tential distribution in the material of the liner. Leaks are located by 
mapping the anomaly in the potential distribution caused by current 
flowing through the leak. The report also describes a computer- 
simulation model that predicts the effect of a wide range of param- 
eters on the leak signature; testing on a double-lined model; and ad- 
aptation of the method to leakage location in cover systems. It also 
discusses other leakage-detection methods including tracer-gas in- 
jection and detection, ground-penetrating radar, and infrared imag- 
ing. 


54970 (PB—88-224829/XAB) Factors affecting trace- 
metal mobility in subsurface soils. Final report, April 1984- 
April 1988. Kotuby-Amacher, J.; Gambrell, R.P. (Louisiana 
State Univ., Baton Rouge (USA). Center for Wetland Re- 
sources). Jun 1988. 176p. NTIS, PC A09/MF AOl1. 

Field and laboratory studies were conducted to examine fac- 
tors affecting metal movement in subsurface materials to ground- 
water and how these factors interact. Subsoil pH as with surface 
soils was found to be the property that most influenced metal im- 
mobilization. The inclusion of percent organic carbon, free iron 
oxides, and cation exchange capacity considerably improved the 
statistical relationship between amount of metal retained and subsoil 
properties. The study showed important interactions between sub- 
soil types, metals, metal concentrations, and the presence of co- 
wastes on the movement of metals. 
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REFER ALSO TO CITATION(S) 53234, 53263, 53264, 53270, 53308, 53317, 
54385, 54920, 54932, 54961, 55195 


54971 (DOE/ER/60134—4) Studies of transport path- 
ways of Th, U, rare earths, Ra-228, and Ra-226 from soil to 
plants and farm animals: Final progress report, 1983-1988. 
Linsalata, P. (New York Univ., NY (USA). Inst. of Envi- 
ronmental Medicine). Jul 1988. Contract AC02-83ER60134. 
174p. NTIS, PC A08/MF AOl; 1; GPO Dep. Order 
Number DE88016258/JAW. 

This report consists of three parts. Part 1 discusses a field 
study conducted in an area of enhanced, natural radioactivity to 
assess the soil to edible vegetable concentration ratios (CR = con- 
centration in dry vegetable/concentration in dry soil) of Th-232, 
Th-230, Ra-226, Ra-228, and the light rare earth elements (REE’s), 
La, Ce, and Nd. Twenty-eight soil, and approximately 42 vegetable 
samples consisting of relatively equal numbers of seven varieties, 
were obtained from 11 farms on the Pocos de Caldas Plateau in the 
state of Minas Gerais, Brazil. This region is the site of a major natu- 
ral analogue study to assess the mobilization and retardation proc- 
esses affecting thorium and the REE’s at the Morro do Ferro ore 
body, and uranium series radionuclides at the Osamu Utsumi open 
pit uranium mine. Thorium (IV) serves as a chemical analogue for 
quadrivalent plutonium, the light REE’s (III) as chemical analogues 
for trivalent americium and curium, and uranium (VJ) as an ana- 
logue for transuranics with stable oxidation states above IV, e.g., 
Pu(VI). Part 2 includes our final measurement results for naturally 
occurring light rare earth elements (REE’s include La, Ce, Nd, and 
SM), U-series and Th-series radionuclides in adult farm animal tis- 
sues, feeds and soils. Our findings on soil-to-tissue concentration 
ratios (CR’s) and the comparative behavior of these elements in 
farm animals raised under natural conditions by local farmers are 
presented. Part 3 summarizes our findings to date on the distribu- 
tion and mobilization of Th-232, light rare earth elements (LREE), 
U-238 and Ra-228 in the MF basin. Estimates of first order, present 
day, mobilization rate constants resulting from ground water solubi- 
lization and seepage/stream transport are calculated using revised 
inventory estimates for the occurrence of these elements in the ore 
body and annual flux estimates for the transport of these elements 
away from the ore body. 151 refs., 20 figs., 40 tabs. 


54972 (IAEA-TECDOC—453, pp 107-145) Assessing, 
comparing and managing risks from energy supply strategies 
on a regional basis. A case study for Baden-Wuerttemberg. 
Kallenbach, U.; Friedrich, R.; Unger, H.; Voss, A. (Stutt- 
gart Univ. (Germany, F.R.). Inst. fuer Kernenergetik und 
Energiesysteme). Mar 1988. NTIS (US Sales Only), PC 
A19/MF AO1. Order Number DE88703967/JAW. (CONF- 
861085—). 


From Assessing and managing health and environmental 
risks from energy and other complex industrial systems; Paris, 
France (13 Oct 1986). 

In this paper a regional case study within the envisaged joint 
inter-agency project on “Assessing and Managing Health and Envi- 
ronmental Risks from Energy and Other Complex Industrial Sys- 
tems” is proposed for Baden Wuerttemberg. Baden-Wuerttemberg 
is a state located in the southwest of the Federal Republic of Ger- 
many, sharing about 15.1% of it’s population and about 14.4% of 
it’s area. Around 15.7% of the German Gross Domestic Product 
are obtained in Baden-Wuerttemberg. The Institut fuer Kernenerge- 
tik and Energiesysteme (IKE) has performed a number of studies 
dealing with the evaluation and reduction of emissions and risks of 
energy systems. So, a very detailed data base is available which can 
serve as a suitable basis for further investigations related to risk 
management. Consequently this paper consists of three main sec- 
tions with emphasis on: description of research projects carried out 
by IKE in the field of energy systems and risk evaluations; descrip- 
tion of aims and procedures of an ongoing study on restructuring 
measures for the energy system in Baden-Wuerttemberg and; the 
proposal for a regional case study on risk management in the 
energy field for Baden-Wuerttemberg. (author). 6 refs, 23 figs. 
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54973 (INIS-BR—1193) Determination of the cesium-137 
concentration profile in the main contamination focus of the 
radiological accident at Goiania-GO, Brazil. Rocca, H.C.; 
Aoki, P.E.; Enokihara, C.T.; Rostelato, M.E.C.M.; Lepki, 
V.; Bambalas, E. (Instituto de Pesquisas Energeticas e Nu- 
cleares, Sao Paulo (Brazil)). 1988. 8p. (In Portuguese). 
NTIS (US Sales Only), PC A02/MF A0Ol. Order Number 
DE88703886/JAW. 

The purpose of this paper is to describe the method used to 
determinate cesium-137 concentration profiles measured in function 
of depth and applied in seven areas considered as the main contami- 
nation focus. Since november 14/sup th/ to december 17/sup th/ 
1987, 125 soil drillings were made and a total of 740 soil samples 
were prepared. Obtained data allowed to calculate the soil volume 
to be removed from contaminate areas. It was verified that after re- 
motions the remaining activity was approximately 0,89 Ci. 


54974 (INIS-BR—1267) Imperfections study of the 
smoky quartz from Bahia by X-ray diffraction. D’Aguiar 
Neto, M.M.F. (Bahia Univ., Salvador (Brazil)). 1974. 82p. 
(In Portuguese). NTIS (US Sales Only), PC A05/MF AOl1. 
Order Number DE88704260/JAW. 

X-ray diffraction techniques were used to study the type of 
point defects in Smoky quartz from Itambe and Vitoria da Con- 
quista in Bahia. The power method, using the Seemann Bohlin 
camara (back refletion), was utilized in the analysis of the policrys- 
tals, while the monocrystals were studied by means of the preces- 
sion camara. The positions occupied by the defects in the crystal 
net were calculated. The results show that while the defects of sub- 
stitutional impurities predominate in the quartz from Itambe, in the 
quartz from Vitoria da Conquista the substitutional defects exist in 
comparable proportions that the interstital ones. Isochronous an- 
nealing curves, for both type of smoky quartz indicate an increase 
in the net parameter to temperature values above the annealing 
temperatures. Was formulated the hypothesis that providing a ther- 
mal energy greater than that of annealing is used, new interstitial 
defects would be created as a result of a thermic diffusion mecha- 
nism. (C.D.G.). 


54975 (INIS-BR—1269) Chemical and carbon isotope 
composition of Varzeas sediments and its interactions with 
some Amazon basin rivers. Martinelli, L.A. (Sao Paulo 
Univ., Piracicaba (Brazil). Escola Superior de Agricultura 
Luiz de Queiroz). 1986. 238p. (In Portuguese). NTIS (US 
Sales Only), PC All1/MF AOi. Order Number 
DE88704261/JAW. 

Varzea sediment samples were collected on the banks of 
Amazon rivers and in the most important tributaires. The samples 
were taken in three different river stages. The major cations, pH, 
total nitrogen, total phosphorus, carbon and 6/sup 13/C values 
were determined. The concentration of major basic cations - 
Ca,Mg,K e Na were greater in the main channel sediments than in 
the tributaires. Probably the differences in the substrats geology 
and erosion regimes of the basins account for this patterns, general- 
ly. The major basic cation, total phosphorus and carbon concentra- 
tion were lower in the low Amazon Varzeas. Between the three 
differents sampling periods, pratically the elements concentration in 
Varzea sediment was constant. Finally, the datas showed that the 
mest parts of Varzea carbon sediment had it's origin in the fine par- 
ticulated organic matter transported by the Amazon river. 
(C.D.G.). 


54976 (ORNL/M—463, pp 248-252) Speciation of ra- 
dionuclides in environmental materials. Long, S.E.; Sparkes, 
S.T. (Harwell Lab., Oxon (England)). 1987. CEP Consult- 
ants, Ltd., 26 Albany St., Edinburgh EH1 3QH, UK. Order 
Number T188006131/JAW. (CONF-870937—Vol.1). 

From 6. international conference on heavy metals in the en- 
vironment; New Orleans, LA, USA (15 Sep 1987). 

The bioaccumulation and fate of radionuclides released to 
the environment is an area of current concern. A preliminary study 
of the occurrence and distribution of radionuclide speciation in the 


environment has been carried out. Particular emphasis has been : 


placed on the role of organically bound radionuclides either as dis- 
tinct organometallic compounds or as by complexes. Liquid chro- 
matography was used for the separation of components. Inductively 
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Coupled Plasma-Mass Spectrometry (ICP-MS) was used for the de- 
tection of separated species. 


54977 (PSI—1) Chernobyl-fallout, EIR-database and 
some correlations for 1986-1987. Goerlich, W.; Portmann, 
W.; Wernli, C.; Linder, P.; Burkart, W. (Paul Scherrer Inst. 
(PSD, Wuerenlingen (Switzerland)). Mar 1988. 91ip. (In 
German, English). NTIS (US Sales Only), PC A05/MF 
A0O1. Order Number DE88703469/JAW. 

During the first year after the Chernobyl accident, the 
Health Physics Division of the Swiss Federal Institute for Reactor 
Research analysed 10000 samples on their radionuclide content and 
measured the body burden of about 1000 persons in the whole body 
counter or with the thyroid monitor. The samples were mainly 
taken to get an overview on the radioactivity in different kind of 
foods and in different places to be able to estimate the internal dose 
of the population. Therefore many of the sampling procedures and 
counting statistics did not fulfill all the requirements needed for use 
in radioecological assessments and modelling. Our data base may 
still be of some value for radioecologists and health physicists in 
the effort to draw conclusion from other data sets. The results pre- 
sented and the tentative correlations derived reflect by no means 
the total of the measurements made in Switzerland or the conclu- 
sions of any governmental body, respectively. Another duty was 
the determination of the external dose rates. In several environmen- 
tal monitoring missions in whole Switzerland and with an already 
existing net of environmental dosemeters the extent and time course 
of local dose rates were monitored. 15 refs., 50 figs., 18 tabs. 


54978 (SSI—87-17) Radon in dwellings. (National Inst. 
of Radiation Protection, Stockholm (Sweden); Statens Plan- 
verk, Stockholm (Sweden)). 1 Jun 1987. 162p. (In Swedish). 
(SPV—78). NTIS (US Sales Only), PC A08/MF AO1. 
Order Number DE88754500/JAW. 

This report gives a review of the present situation in Sweden 
concerning the knowledge and research on radon in dwellings. The 
responsibilities and need for actions in this field are examined. Costs 
and possibilities for financial help to install radonreducing equip- 
ment are also treated. (L.E.). 


5105 Site Resource And Use Studies 


REFER ALSO TO CITATION(S) 53001, 53008, 53009, 53234, 53491, 54098, 
54361, 54947, 55052, 55301 


54979 (CONF-8703286—, pp 105-123) Experience gained 
with the probing and sampling of old waste sites - sample 
preparation techniques. Pitsch, H. (Retsch G.m.b.H. und Co. 
K.G., Haan (Germany, F.R.)). 1987. (In German). NTIS 
(US Sales Only), PC A15. Order Number DE88770407/ 
JAW. 


From 11. Aachen seminar on sludges, landfills, old waste 
sites: probing, sampling, analysis; Roetgen, F.R. Germany (19 Mar 
1987). 

” Gewaesserschutz, Wasser, Abwasser.; no. 99. 

Pollutants and heavy metals detected by chemical and physi- 
cal analysis are to be indicative of the condition of polluted areas. 
The analysis result proper will not be informative and reproducible 
if representative sampling on site fails to be carefully executed and 
subsequent sample preparation in the laboratory fails to meet the re- 
quirements of analysis. 


54980 (CONF-8703286—, pp 266-280) Impact of old 
waste sites on the quality of ground water tables near to the 
surface. Hoffmann, E.W.; Poll, K.G. 1987. (In German). 
NTIS (US Sales Only), PC Ai5. Order Number 
DE88770407/JAW. 

From 11. Aachen seminar on sludges, landfills, old waste 
sites: probing, sampling, analysis; Roetgen, F.R. Germany (19 Mar 
1987). 

Gewaesserschutz, Wasser, Abwasser.; no. 99. 

The examination of the impact of old-waste-site emissions on 
the quality of near-surface ground waters is increasingly important 
for the supply with drinking and industrial water. The risk assess- 
ment of an old waste site is based on an accurate site analysis the 
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scope of which will have to satisfy both scientific and economic as- 
pects with preliminary examinations having a special significance. 
An accurate study of archived material and an accurate surveying 
of the geological-geohydraulic conditions will characterize the aq- 
uifer and provide the basis for modelling which will be evaluated 
so as to determine subsequently the further approach to be adopted. 


54981 (CONF-8703286—, pp 281-303) Soil-borne air 
coaunes ae in the vicinity & old waste sites: 
- analysis. Ganse, J.; Spittank, H. (Claytex Consult- 
ont, Inden (lersmnie: F.R.)). 1987. (in German). 
Nts (US Sales Only), PC Ai5. Order Number 
DESSTIONOT/JAW. 

From 11. Aachen seminar on sludges, landfills, old waste 
sites: probing, sampling, analysis; Roetgen, F.R. Germany (19 Mar 
1987). 

m Gewaesserschutz, Wasser, Abwasser.; no. 99. 

The paper reports on a standardized examination method de- 
veloped for measuring soil-borne air in the vicinity of old waste 
sites. The individual steps are: 1) probing, piping down to gas level 
and sealing; 2) in-situ measurement using gas chromatography (GC) 
performed on a continuously pumped gas flow (main components 
like CH/sub 4/, CO/sub 2/, O/sub 2/, N/sub 2/, H/sub 2/S); 3) 
enrichment of highly volatile compounds using activated carbon 
(e.g. aromatic compounds, chlorinated hydrocarbons) and subse- 
quent examination in the laboratory using GC or GC/MS. 


5106 Regulations 


REFER ALSO TO CITATION(S) 54101, 54107, 55255, 55256 
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REFER ALSO TO CITATION(S) 53053, 54980, 54995, 54998, 55019 


54982 (CONF-880538—Absts.) 31st conference on Great 
Lakes Research: Program and Abstracts. (International Asso- 
ciation for Great Lakes Research, Ann Arbor, MI (USA)). 
May 1988. 95p. NTIS (US Sales Only), PC A05. Order 
Number DE88015629/JAW. 

From 31. International Association for Great Lakes Re- 
search conference; Hamilton, Canada (17 May 1988). 

The International Association for Great Lakes Research held 
its 31st conference on Great Lakes Research at McMaster Universi- 
ty, Hamilton, Ontario, May 17-20, 1988. This report gives the pro- 
grams and the abstracts of more than 200 papers that were given at 
the meeting. The nature of the papers can be inferred from the in- 
dexing. The abstracts are definitive descriptions of the work. The 
complete papers should be available from the authors whose ad- 
dresses are given. (LTN) 


54983 (DOE/ER/60515—2-Pt.3) Ecology of the crypto- 
phyceae in a north temperate hardwater lake: Technical 
progress report. Wetzel, R.G. (Michigan State Univ., East 
Lansing (USA). Dept. of Botany and Plant Pathology). 
1988. Contract FG02-87ER60515;AC02-76EV01599. 264p. 
(COO—1599-323-Pt.3). NTIS, PC A1l2/MF AOl. Order 
Number DE88016538/JAW. 

The Cryptophyceae is a poorly understood small class of 
single celled flagellate algae with an ubiquitous distribution, often 
cited for large contributions to phytoplankton biomass. Interest in 
cryptophyte ecology has recently increased as information on their 
nutritional quality, short turnover times and intermittent dominance 
has accumulated. The objectives of this research were to (1) char- 
acterize short-interval cryptophyte dynamics within the framework 
of the annual phytoplankton community structure, (2) measure in 
situ cryptophyte productivity for comparison with total phyto- 
plankton community productivity, and (3) evaluate the impact of 
grazing losses to the cryptophytes. Routine limnological sampling 
was conducted biweekly while crytophyte samples were collected 
daily over an annual period (1982-83) from phosphorus limited 
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Lawrence Lake, Michigan. Only 20 of 121 species of algae contrib- 
uted greater than 5% of the total biovolume at any particular time. 
Algal biovolume was often dominated by large unicellular species. 
Microflagellates (<10 ym) constituted ca. 80 percent of the total 
algal units annually but their contributions to algal volume were 
< 10%. 100 refs., 45 figs., 6 tabs. 


‘ 


(PB—88-224548/XAB) Saint Clair River and Lake 
Saint Clair, Michigan: an ecological profile. Edsall, T.A.; 
Manny, B. A; Raphael, C.N. (Fish and Wildlife Service, 
Ann Arbor, MI (USA)). Apr 1988. 148p. (BIOLOGICAL— 
85(7.3)). NTIS, PC AO7/MF AO1. 

Library of Congress catalog card No. 88-600039. 

The St. Clair River and Lake St. Clair form a part of the 
connecting-channel system between Lake Huron and Lake Erie. 
The report synthesizes existing information on the ecological struc- 
ture and function of the ecosystem. Chapters include descriptions of 
climatology, hydrology, and geology of the region; biological char- 
acteristics; ecological relationships; and commercial and recreation- 
al uses, as well as discussions of management considerations and 
issues. The St. Clair system provides valuable habitat for migratory 
waterfowl and fish spawning and nurseries, and contains some of 
the most extensive emergent wetlands in the region. 


54985 (TR-EL—82-4/82(11.83)) Species profiles: Life his- 
tories and environmental ments of coastal fishes and 
invertebrates (Gulf of Mexico): Red Snapper. Moran, D. (Na- 
tional Wetlands Research Center, Slidell, LA (USA)). Aug 
1988. 20p. U.S. Fish and Wildlife Service, National Wet- 
lands Research Center, 1010 Gause Blvd., Slidell, CA 
70458. Order Number T188017323/JAW. 

The red snapper is found offshore on the Continental Shelf 
throughout the Gulf of Mexico. Red snappers are taken in the snap- 
per-grouper fishery, usually with baited hooks. The red snapper 
commercial fishery currently ranks seventh in total value among 
commercial catches of finish and shellfish in the Gulf. Red snapper 
are also a target of a large sport fishery. The most important prey 
of red snapper are fish, squid, and crustaceans. In general, red snap- 
per spawn in summer and fall in the Gulf of Mexico. The peak 
abundance of juveniles occurs in shallower water (20--46 m) than 
does the peak abundance of adults. Adult red snapper do not move 
from their reef habitations during the cooler months, and during 
that time will remain in a fishing area until it is fished out. Fish 1 to 
5 years old grow 60--90 mm SL/year. Red snapper may reach a 
fork length of 845 mm, a weight of 12 kg, and an age of 13 years. 
65 refs., 6 figs., 7 tabs. 
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REFER ALSO TO CITATION(S) 53068, 53322, 53323, 53324, 53325, 53326, 
53327, 53328, 53329, 53382, 53419, 54103, 54377, 54378, 54552, 54798, 54829, 
54830, 54836, 54869, 54899, 54942, 54947, 54956, 54957, 54970, 54981, 55052, 
55059, 55310, 55314, 55320, 55324 


54986 (CONF-8703286—, pp 304-318) Development of a 
continuous-measurement CHC analyser for controlling the ef- 
fectiveness of ground water treatment installations. Kropp, B. 
(Bundesanstalt fuer Materialforschung und -pruefung, Berlin 
(Germany, F.R.)). 1987. (In German). NTIS (US Sales 
Only), PC A15. Order Number DE88770407/JAW. 

From 11. Aachen seminar on sludges, landfills, old waste 
sites: probing, sampling, analysis; Roetgen, F.R. Germany (19 Mar 
1987). 

Gewaesserschutz, Wasser, Abwasser.; no. 99. 

A treatment facility was built to purify ground water con- 
taminated by waste oil to obtain approximately drinking water qual- 
ity. The plant involves four stages: Stage 1 - removal of oil floating 
on the surface; stage 2 - removal of dispersed oil by relaxation flo- 
tation; stage 3 - removal of highly volatile compounds by blowing 
them through a packed column; stage 4 - treatment using a combi- 
nation of gravel and activated carbon filters. Treatment perform- 
ance is monitored continuously by EOX determination. 
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54987 (DOE/ER—0317, pp 121-164) Marine chemistry 
of energy-related contaminants. Crecelius, E.A. (Battelle Pa- 
cific Northwest Division, WA (USA)). Apr 1987. NTIS, PC 
A08/MF A01. Order Number DE88000815/JAW. 

In Physiological responses of marine organisms to environ- 
mental stresses. 

The general goal of this project has been to generate the 
necessary information to facilitate the understanding of the natural 
origins, distributions, and concentrations of elements of potential 
environmental concern; the input rates and mixing rates of contami- 
nants introduced to the oceans; and the behavior and fate of the an- 
thropogenic contaminants entering the oceans from the atmosphere 
and the continents. Such understanding would make possible an as- 
sessment of the potential environmental impact of energy-generated 
contaminants on the marine environment. One of the major areas of 
research is the study of the deposition into the ocean of energy-re- 
lated contaminants initially discharged into the atmosphere. The 
deposition velocity of airborne particles was determined for the Pa- 
cific Northwest. The enabled the authors to estimate the flux of air- 


borne metals and polynuclear aromatic hydrocarbons (PAH) to the 
sea surface. 


54988 (DOE/ER—0317, pp 293-310) Fatty acid ecology 
of plankton communities. Jeffries, H.P. (Univ. of Rhode 
Island, Kingston (USA)). Apr 1987. NTIS, PC A08/MF 
AOl. Order Number DE88000815/JAW. 

In Physiological responses of marine organisms to environ- 
mental stresses. 

The Boston-to-Washington Corridor is the nation’s social 
and commercial center. With 50 million residents dumping waste 
into its coastal waters, this is the world’s most impacted region. Yet 
the authors have no idea how marine life, apart from certain fishes, 
is faring in the face of environmental contamination arising from 
energy-related activities. They conducted research on the chemical 
ecology of plankton communities to attempt to address the dilemma 
by changing dynamics of the fatty acid pattern. A species’ ability to 
adjust or adapt, or its replacement by other organisms better suited 
to local conditions, is disclosed by changing dynamics of fatty acid 
pattern. For animal plankton, biochemical pattern reveals ecologi- 
cal processes at the population and community levels. From this 
basis, they can predict the health and abundance of entire natural 


assemblages as departures from trajectories of inherent temporal 
change. 


54989 (DP-MS—88-156) Abandonment of groundwater 
monitoring wells at the Savannah River Plant, Aiken, South 
Carolina. Bergren, C.L.; Janssen, J.L.; Heffner, J.D. (Savan- 
nah River Lab., Aiken, SC (USA)). 1988. Contract AC09- 
76SRO00001. 7p. (CONF-8809126—1). NTIS, PC A02/MF 
A01. Order Number DE88016681/JAW. 

From Focus conference on eastern regional groundwater 
issues; Stamford, CT, USA (27 Sep 1988). 

Proper removal of groundwater monitoring wells reduces 
the possibility of the downward migration of contaminants and re- 
sulting regulatory liability. Ordinarily, abandonment begins with re- 
moval of the casing, screen, and old grout from the borehole. It is 
completed by filling the reamed hole with neat cement. Several 
techniques may be used to remove the casing and screen material. 
Two methods commonly used are: (1) reaming/drilling out PVC- 
cased wells; or (2) over-reaming and extraction of steel-cased wells. 
The depth of the well, type of construction materials, grout quality, 
and vertical deviation determine the type of abandonment method 
to be used. Selection of the proper equipment and drill bit configu- 
ration are essential for successful abandonment. Geological informa- 
tion can also be obtained during well abandonment by conducting 
downhole geophysical surveys. Proper abandonment is an essential, 
but frequently overlooked, part of a groundwater monitoring pro- 
gram. An abandonment program can improve cost effectiveness 
and reduce potential environmental liabilities. 













ERA-13/23 / 7570 


54990 (EPRI-EA—5870-CCM-Vol.2) 

FASTCHEM {trademark} [Fly Ash and Flue Gas Desulfuri- 
zation Sludge Transport and Geochemistry] package: Volume 
2, User’s guide to the EFLOW 

tric Power Research Inst., Palo Alto, CA (USA); Pacific 
Northwest Lab., Richland, WA (USA); GeoTrans, Inc., 
Herndon, VA (USA)). Sep 1988. Contract AC06- 
76RL01830. 155p. NTIS, PC A08/MF AO1. Order Number 
DE88017206/JAW. 

This report documents a two-dimensional finite element 
code, EFLOW, developed to simulate water flow in fully or vari- 
ably saturated porous media. This code is one component in the 
FASTCHEM({ trademark} (Fly Ash and Flue Gas Desulfurization 
Sludge Transport and Geochemistry) package. The formulation of 
the governing equations and the numerical procedures used in the 
code are presented. The flow equation is approximated using the 
Galerkin finite element method. For variably saturated flow prob- 
lems, nonlinearities caused by unsaturated soil properties, atmos- 
pheric boundary conditions (e.g., infiltration, evaporation and seep- 
age faces), and water uptake by plant roots are treated using Picard 
or Newton-Raphson methods. For fully saturated unconfined flow 
problems, the governing equations are formulated in an areal plane, 
and nonlinear water-table boundary conditions are treated using the 
Picard method. Several test problems are presented to verify the 
code and demonstrate its utility. These problems range from simple 
one-dimensional to complex two-dimensional and axisymmetric 
problems. 24 refs., 39 figs., 27 tabs. 


54991 (EPRI-EA—5870-CCM-Vol.3) 
FASTCHEM({ trademark} package: Volume 3, User's guide to 
the ETUBE pathline and streamtube database code. Kincaid, 
C.T. (Electric Power Research Inst., Palo Alto, CA (USA); 
Battelle Pacific Northwest Lab., Richland, WA (USA)). 
Sep 1988. Contract AC06-76RL01830. 199p. NTIS, 
A09. Order Number DE88017207/JAW. 

This document is a user's guide to the application of the 
EPRI Streamtube (ETUBE) code. This code is one of several com- 
ponents in the FASTCHEM (Fly Ash and Flue Gas Desulfuriza- 
tion Sludge Transport and Geochemistry) package. The ETUBE 
code uses a steady-state flow field generated by the EPRI Ground- 
water Flow (EFLOW) code to trace water-parcel pathlines in un- 
saturated and saturated porous media. Water-parcel movement is 
based on the first and second derivatives of the head distribution, 
i.e., both velocity and acceleration. ETUBE generates a streamtube 
database that contains data characterizing each one-dimensional 
pathline. The database includes information on the change in cross- 
sectional area, Darcy velocity, and moisture content along the 
length of each pathline. Several test cases are posed and solved to 
verify the code and demonstrate its applicability to typical subsur- 
face systems. 14 refs., 28 figs., 27 tabs. 


54992 (EPRI-EA—5870-CCM-Vol.4) 
FASTCHEM {trademark} package: Volume 4, User's guide to 
the ECHEM equilibrium geochemistry code. Morrey, -J.R. 
(Electric Power Research Inst., Palo Alto, CA (USA); Bat- 
telle Pacific Northwest Lab., Richland, WA (USA)). Sep 
1988. Contract AC06-76RL01830. 218p. NTIS, PC Al10/MF 
A01. Order Number DE88017208/JAW. 

The computer code ECHEM was designed to calculate 
complex geochemical equilibria for reactions involving gases, aque- 
ous solutions, adsorbed species, and minerals within a wide range of 
conditions and constraints. Because ECHEM is computationally in- 
tensive, it is designed to be run in batch mode on a main-frame 
computer. ECHEM can be used to prepare initial and boundary 
condition input and a site-specific thermochemical database for the 
geohydrochemical transport code, EICM, or it can be used inde- 
pendently to study the geochemistry of a specific site. ECHEM is 
robust (i.e., capable of finding a solution from a wide range of ini- 
tial conditions), and user friendly (i.e., of providing as detailed or as 
cursory an output as desired, while at the same time signaling ap- 
propriate cautions on inconsistencies in the formation of the prob- 
lem to be solved or limits on its solution). Input for ECHEM can 
be generated by executing the interactive code ECPR (the 
FASTCHEM({trademark} workstation preprocessor) or the input 
can be modified directly. However, the use of ECPR is encouraged 


Ss te OO ¥ @ TT 


oat aN eee” ee 


7571 / ERA-13/23 


because“it contains many checks and balances that help the user to 
properly define geochemical problems. ECHEM is a modification 
of the code MINTEQ2, which was first developed for the US De- 
partment of Energy. MINTEQ2, in turn is a successor to 
MINTEQ, a code developed for the US Environmental Protection 
Agency. 19 refs., 48 figs., 13 tabs. 


54993 (IAEA-TECDOC—453, pp 417-424) Lake Victo- 
ria basin in Kenya: A potential case study for the Joint 
WHO/UNEP/IAEA project on assessment and management 
of health and environmental risks. Hamilton, L.D. (Brookha- 
ven National Lab., Upton, NY (USA). WHO Collaboratin, 
Centre for the Assessment of Health and Environmental Ef- 
fects of Energy Systems). Mar 1988. NTIS (US Sales Only), 
PC A19/MF AOl. Order Number DE88703967/JAW. 
(CONF-861085—). 

From Assessing and managing health and environmental 
risks from energy and other complex industrial systems; Paris, 
France (13 Oct 1986). 

Concern is arising about pollution in Lake Victoria, the larg- 
est of the East African Great Lakes. Lake Victoria is at a cross- 
roads: it could become an ecological disaster, or it can provide a 
model of enlightened environmental planning. A comprehensive en- 
vironmental assessment wiht a consequent action plan will be re- 
quired to locate, monitor, control and, ultimately, diminish the 
sources of contamination to prevent further environmental degrada- 
tion in the Lake Victoria Basin. While such a project must ultimate- 
ly explore basin-wide problems of industrial development, deforest- 
ation, soil erosion, desertification, over-cropping, overgrazing, and 
population growth, a more limited project to begin some integrated 
assessment which focuses on industrial effluents from existing and 
future industrial activities in the river basins, and on pollutants from 
agricultural run-off within Kenya is proposed. The region is a limit- 
ed, well-defined area hydrologically. Limiting the case study to the 
area within Kenya results in a politically unified region also. The 
region is impacted by industrial effluents superimposed on the prob- 
lems of rapid population growth, fishing pressure, and expansion of 
farming into marginal lands with resulting deforestation and agri- 
cultural run-off. There are several, currently unrelated, projects on 
environmental risk assessment and management in the region which 
could be incorporated into the case study. A Government of Kenya 
agency with responsibility for coordination of environmental risk 
assessment and management, the Lake Basin Development Author- 
ity, already exists and is seeking outside assistance. It is far better to 
begin with a limited, practical first step which could eventually 
fold into a more comprehensive, basin-wide planning program. 


54994 (NP—8770406) Examinations with the aim to pro- 
pose biological measures for restoration of oil polluted tidal 
flats. Final report. Hoepner, T. and others. (Oldenburg 
Univ. (Germany, F.R.). Inst. fuer Chemie und Biologie des 
Meeres (ICBM); Bundesministerium fuer Forschung und 
Technologie, Bonn (Germany, F.R.)). 15 Dec 1987. 156p. 
(In German). NTIS (US Sales Only), PC A08. Order 
Number DE88770406/JAW. 

Biochemical aspects of hydrocarbon biodegradation in aero- 
bic and anaerobic intertidal sediments are discussed with respect to 
application. In laboratory experiments using standardized and in- 
oculated mud and sandy sediments, the aerobic degradation rate of 
hexadecane, cetyl alcohol, palmitic acid and naphthaline was meas- 
ured as well as the anaerobic denitrifying degradation of cetyl alco- 
hol, palmitic acid and naphthol. As expected, no anaerobic hexade- 
cane degradation was observed while an oxygen dependent denitri- 
fying napthaline degradation could not be excluded. The degrada- 
tion was dependent on nutrients. During degradation nutrients are 
fixed with the consequences of a decrease of degradation rate. Un- 
ialgal and axenic cultures of diatoms did not degrade hydrocarbons 
with a rate of ecological interest. A counting method for oil de- 
grading bacteria has been developed based on oil removement by 
tetrachlorocarbon followed by cell-counting in a counting chamber. 
From the results, which include field and oil-accident experiences, 
recommendations are drawn for restoration procedures of polluted 
intertidal flats by provision with oxygen and nutrients. (orig.) With 
49 refs., 4 tabs., 48 figs. 
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54995 (ORNL/M—463, pp 9-12) Evolution of anthropo- 
genic lead in the ocean. Boyle, E.A. (Massachusetts Institute 
of Technology, Cambridge (USA)). 1987. CEP Consultants, 
Ltd., 26 Albany St., Edinburgh EH1 3QH, UK. Order 
Number T1I88006131/JAW. (CONF-870937— Vol. 1). 

From 6. international conference on heavy metals in the en- 
vironment; New Orleans, LA, USA (15 Sep 1987). 

Over the past decade, substantial evidence has accumulated 
to demonstrate anthropogenic perturbation of the geochemical 
cycle of lead. This point was first raised forcefully by Patterson and 
coworkers, whose heroic efforts provided the first valid data on 
lead in oceanic waters. Their first accomplishment was to show 
that lead was concentrated in surface waters relative to deeper 
waters. In itself, this observation was not sufficient to prove human 
involvement in lead’s geochemical cycle because the natural radioi- 
sotope lead-210 has a similar oceanic profile that is produced entire- 
ly by natural processes. Patterson went on to show that surface 
lead concentrations were most elevated in areas downwind of 
major industrial sources, which is quite different from the natural 
lead-210 distribution and clear evidence of anthropogenic perturba- 
tion. This paper will present new findings which further document 
the heavy anthropogenic involvement in the oceanic lead cycle 
through studies of temporal changes in the lead content of the 
ocean. These results also provide an estimate of the relative impor- 
tance of the various lead sources. 


54996 (ORNL/M—463, pp 29) Deposition of lead to the 
Great Lakes region. Voldner, E.C.; Shannon, J.D. (Environ- 
ment Canada, Downsview, Ontario). 1987. CEP Consult- 
ants, Ltd., 26 Albany St., Edinburgh EH1 3QH, UK. Order 
Number T1I88006131/JAW. (CONF-870937— Vol.1). 

From 6. international conference on heavy metals in the en- 
vironment; New Orleans, LA, USA (15 Sep 1987). 

In this study the authors have simulated the wet and dry 
deposition of lead to the Great Lakes region with the aid of region- 
al atmospheric transport and deposition model. The model, which 
considers differences in over lake and over land processes, provides 
estimates of deposition to each individual lake and drainage basin 
from all anthropogenic sources in North America as well as from 
major source categories. To the extent possible with the limited ob- 
servational data base, the model predictions have been verified 
against monitoring data. 


54997 (ORNL/M—463, pp 36-40) Air-water exchange of 
mercury. Schroeder, W.H. Fanaki, F.H. (Atmospheric Envi- 
ronment Service, Downsview, Ontario (Canada)). 1987. 
CEP Consultants, Ltd., 26 Albany St., Edinburgh EH1 
3QH, UK. Order Number 1T188006131/JAW. (CONF- 
870937—Vol.1). 

From 6. international conference on heavy metals in the en- 
vironment; New Orleans, LA, USA (15 Sep 1987). 

This field study examined the feasibility of determining 
whether mercury is emitted to the atmosphere from an inland wa- 
terway (the Wabigoon-English River system of N.W. Ontario, 
Canada) known to be contaminated with this heavy metals as a 
result of industrial waste water discharges. Chemical and meteoro- 
logical data were collected at three locations over a 3-week period 
during the summer of 1986. Simultaneous measurements were per- 
formed of vapor-phase Hg over water and over an adjacent land 
surface. In addition, a prototype sparger device was used to probe 
for the presence of volatile forms of mercury dissolved in the 
water. 


54998 (ORNL/M—463, pp 41-43) 7*°Pb datation, Pb 
isotopic ratios and heavy metals fallouts in freshwater envi- 
ronments. Lamberts, L.; Thomas, M.; Petit, D. (Facultes 
Universitaires Notre-Dame de la Paix, Bruxelles (Belgium)). 
1987. CEP Consultants, Ltd., 26 Albany St., Edinburgh 
EH1 3QH, UK. Order Number T188006131/JAW. (CONF- 
870937—Vol.1). 

From 6. international conference on heavy metals in the en- 
vironment; New Orleans, LA, USA (15 Sep 1987). 

Freshwater environments and particularly suspended matters 
and sediments are privileged sampling sites to investigate past and 
present fluxes of heavy metals. Layers in a carefully sampled sedi- 
ment core can be dated using 7!°Pb chronology and '*’Cs horizons. 
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Rural ponds can act as large size rain gauges and sediments are 
then historical records of atmospheric fallouts. Water meadow sedi- 
ments and suspended matters in the connecting river are however 
of a more complicated origin: the dynamics of the system need to 
be carefully understood before assessing definite fallout ratios. 


54999 (ORNL/M—463, pp 78-81) Performance of acti- 
vated sludge settling tank in relation to metal inhibition. 
Tyagi, R.D.; Couillard, D. (Universite de Quebec, Sante- 
Foy (Canada)). 1987. CEP Consultants, Ltd., 26 Albany St., 
Edinburgh EH1 3QH, UK. Order Number T188006131/ 
JAW. (CONF-870937—Vol.1). 

From 6. international conference on heavy metals in the en- 
vironment; New Orleans, LA, USA (15 Sep 1987). 

The design choices for the bioreactor and the final cell sepa- 
rator or settler in an activated sludge process are interrelated. Any 
physical or chemical disturbance in the bioreactor and subsequent 
use of parameters to control the disturbance will affect the per- 
formance of settler and area required. This paper shows how these 
factors can be integrated into a design concept leading to optimum 
settler size. Mathematical relationships between sludge solids con- 
centration, recycle ratio and sludge settling velocity in relation to 
metal inhibition have been derived and the utility of rational analy- 
sis of final settling tank thickening performance has been demon- 
strated. Laboratory batch sedimentation tests are used to character- 
ize sludge sedimentation and then the model is used to estimate the 
performance of final settling tank. 


55000 (ORNL/M—463, pp 82-84) Fate of heavy metals 
in the gravel bed hydroponics waste water treatment system. 
Abdel-Shafy, H.I1; Cooper, W.J.; Handley-Raven, L.L.; 
Casey, L.S.; Greenfield, J.H. (Suez Canal Univ., Ismailia 
(Egypt)). 1987. CEP Consultants, Ltd., 26 Albany St., Edin- 
burgh EH1 3QH, UK. Order Number T188006131/JAW. 
(CONF-870937— Vol.1). 

From 6. international conference on heavy metals in the en- 
vironment; New Orleans, LA, USA (15 Sep 1987). 

The fate of four heavy metals, chromium, copper, nickel, 
and zinc was examined in a gravel bed hydroponics system. The 
concentrations of the metals were measured as a function of time 
and at three points along the tray. Metal concentrations were meas- 
ured in the waste water, sludge, and in the roots, stems, and leaves 
of the plant material. Based on one short term experiment (6 hr ex- 
posure), the removal efficiencies from the GBH system were 95%, 
93%, 65%, and 64% for chromium, nickel, copper, and zinc respec- 
tively. 


55001 (ORNL/M—463, pp 85-87) Treatment of dredged 
sludge for demobilization of pollutants, including development 
of methods for assessing its efficiency. Khorasani, R.; Cal- 
mano, W.; Foerstner, U. (Univ. of Technology Hamburg- 
Harburg (Germany, F.R.)). 1987. CEP Consultants, Ltd., 26 
Albany St., Edinburgh EH1 3QH, UK. Order Number 
T188006131/JAW. (CONF-870937—Vol.1). 

From 6. international conference on heavy metals in the en- 
vironment; New Orleans, LA, USA (15 Sep 1987). 

Highly contaminated dredged harbor sludge has been mixed 
with lime, calcium carbonate, gypsum, waste kiln dust, cement, coal 
fly ash, and red mud for mechanical and/or chemical stabilization. 
Analyzing the products by electron microscope, microprobe and 
chemical extraction methods indicate, that new mineral formations 
fill the pores and stabilize the material. Heavy metals are incorpo- 
rated into carbonates, sulfates and hydroxides; they show a shift in 
their phase specific bonding, but not always towards stronger fixa- 
tion of metals than in the original material. 


55002 (ORNL/M—463, pp 91-95) Ultimate disposal of 
sludge. Tay, J.H. (Nanyang Technological Institute, Singa- 
pore (China)). 1987. CEP Consultants, Ltd., 26 Albany St., 
Edinburgh EH1 3QH, UK. Order Number T188006131/ 
JAW. (CONF-870937—Vol.1). 

From 6. international conference on heavy metals in the en- 
vironment; New Orleans, LA, USA (15 Sep 1987). : 

Sludge i is an unavoidable consequence of waste water treat- 
ment and creates problem of disposal. Most of the sludge is dis- 
posed of either by spreading on the land, landfilling in selected lo- 
cation, dumping into the sea or incineration. This paper presented 
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the utilization of dewatered sludge as brick making material and 
cement substitute as an alternative solution for sludge disposal. The 
effects of various percentages of sludge on the properties of brick 
and concrete were highlighted. 


55003 (ORNL/M—463, pp 101-103) Kinetics of simulta- 
neous complexation of cadmium with model ligands. Vamos, 
R.J.; Haas, C.N.; Patterson, J.W. (Illinois Institute of Tech- 
nology, Chicago (USA)). 1987. CEP Consultants, Ltd., 26 
Albany St., Edinburgh EH1 3QH, UK. Order Number 
T188006131/JAW. (CONF. 870937—Vol.1). 

From 6. international conference on heavy metals in the en- 
vironment; New Orleans, LA, USA (15 Sep 1987). 

Prior investigations have implicated kinetic limitations as 
being significant in the regulation of metal removal from waste 
waters by precipitation processes. As complexation reactions will 
accompany the precipitation reactions, quantification of the kinetics 
of metal complexation reactions is required to understand the kinet- 
ics of metal precipitation. However, there have been few measure- 
ments on the rates of complexation reactions with environmentally 
more significant metals, especially at low concentrations. Previous 
studies by the authors presented results on the single liquid kinetics 
of complexation of cadmium with hydroxide, and of cadmium with 
chloride. This study presents results on the simultaneous complexa- 
tion kinetics of cadmium with hydroxide and chloride. 


55004 (ORNL/M—463, pp 104-106) Metal oxide cata- 
lyzed hydrolysis of nitropheny! acetates. Gonzalez, A.C.; Es- 
cobar, M.E.; Hoffman, M.R. (California Institute of Tech- 
nology, Pasadena (USA)). 1987. CEP Consultants, Ltd., 26 
Albany St., Edinburgh EH] 3QH, UK. Order Number 
T1I88006131/JAW. (CONF-870937— Vol.1). 

From 6. international conference on heavy metals in the en- 
vironment; New Orleans, LA, USA (15 Sep 1987). 

The kinetics and mechanisms of the metal oxide-catalyzed 
hydrolysis of p-nitrophenyl acetate (NPA) and 2,4-dinitrophenyl ac- 
etate (DNPA) have been studied over the pH range of 7.5 to 10. 
The reaction rate is first-order in total surface sites and substrate 
concentration. The reaction proceeds via a mechanism involving 
the nucleophilic addition of the surface = SOH or =SO™ to the 
carbonyl C atom of the phenyl acetates. These results have been 
correlated with the metal hydroxide catalyzed hydrolysis of the 
same esters. 


55005 (ORNL/M—463, pp 110-112) Determination of 
heavy metal-cyanide complexes in waste waters. Pohlandt- 
Watson, C. (Council for Mineral Technology, Randburg 
(South Africa)). 1987. CEP Consultants, Ltd., 26 Albany 
St., Edinburgh EH1 3QH, UK. Order Number T188006131/ 
JAW. (CONF-870937—Vol.1). 

From 6. international conference on heavy metals in the en- 
vironment; New Orleans, LA, USA (15 Sep 1987). 

The identification of metal-cyanide complexes in waters and 
tailing by ion-pair chromatography provides a convenient method 
whereby coordinated cyanide can be determined. Depending on the 
kind of complexes present, effective decisions can be made with re- 
spect to further or additional treatment. The procedure allows the 
complexes of silver, copper, nickel, iron, gold, and cobalt, all of 
which are potentially present in metallurgical effluents, to be deter- 
mined. The complexes are detected spectrophotometrically, and an 
amperometric detector is used for the simultaneous determination 
of the silver and the pentacyano cobaltate complexes, which have 
similar retention times. Laboratory tests on the stability of the 
metal-cyanide complexes were carried out, and the kinds of com- 
plexes actually present in tailing ponds from metallurgical plants for 
the recovery of gold were ascertained 


55006 (ORNL/M—463, pp 113-117) Aluminum specia- 
tion in pore water of some lake sediments. Nriagu, J.O.; 
Wong, H.K.T.; LaZerte, B.D. (National Water Research In- 
stitute, Burlington, Ontario (Canada)). 1987. CEP Consult- 
ants, Ltd., 26 Albany St., Edinburgh EH1 3QH, UK. Order 
Number T188006131/JAW. (CONF-870937— Vol. 1). 

From 6. international conference on heavy metals in the en- 
vironment; New Orleans, LA, USA (15 Sep 1987). 
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The authors have determined the distribution of aluminum in 
the form of total dissolved, total reactive, reactive organic, and in- 
organic monomeric fractions in bottom and sedimentary pore 
waters of selected lakes in the Dorset region (Ontario) and Kejim- 
kujik National Park (Nova Scotia). Inorganic monomeric species 
make up only a small fraction of the total dissolved Al, suggesting 
that the dissolution of aluminosilicate minerals in sediments and the 
Al concentrations in the pore waters are determined primarily by 
the amount and nature of organic ligands rather than by inorganic 
mineral phase equilibria. Rates of Al release are calculated and 
clearly point to sediments as being an important source of dissolved 
Al in the lake water. 


55007 (ORNL/M—463, pp 118-120) Aluminum forms in 
stream sediment: relation to bedrock geology and water chem- 
istry. Turner, R.R.; Bogle, M.A.; Zeiler, M.A.; Mulholland, 
P.J.; Elwood, J.W.; Cook, R.B. 1987. CEP Consultants, 
Ltd., 26 Albany St., Edinburgh EH! 3QH, UK. Order 
Number T188006131/JA W. (CONF-870937—Vol.1). 

From 6. international conference on heavy metals in the en- 
vironment; New Orleans, LA, USA (15 Sep 1987). 

Longitudinal gradients in sediment and water chemistry 
were characterized in a high elevation stream in the southern Ap- 
palachian Mountains, USA, to elucidate the geochemical behavior 
of aluminum across gradients in pH (4.5 to 6.5) and elevation (1120 
to 1895 m). Observed gradients are driven in part by the presence 
of pyritic bedrock, which occurs at higher elevations and yields 
acidity when exposed to oxidation by landslide activity. Exchange- 
able Al in sediment varied in response to monomeric Al in stream 
water and thus decreased downstream. Organic Al in sediment did 
not vary in proportion to the organic carbon content of sediment. 
Amorphous Al in sediment and Al extractable with acidified stream 
water (pH 4.5) was lowest at the more acidic sites. These during 
episodic pH depressions could be due in part to the release of ad- 
sorbed and/or precipitated Al in sediment. 


55008 (ORNL/M—463, pp 226-230) Effect of phosphate 
on the removal of heavy metals by sulfide and hydroxide pre- 
cipitation. Peters, R.W.; Ku, Y. (Purdue Univ., West Lafay- 
ette, IN (USA)). 1987. CEP Consultants, Ltd., 26 Albany 
St., Edinburgh EH1 3QH, UK. Order Number T1I88006131/ 
JAW. (CONF-870937— Vol. 1). 

From 6. international conference on heavy metals in the en- 
vironment; New Orleans, LA, USA (15 Sep 1987). 

The effect of phosphate on the removal of several heavy 
metals (Zn, Cd, and Cu) using both hydroxide and sulfide precipita- 
tion has been addressed. Results are presented on the removal of 
heavy metals and the particle size distribution (PSD) of the precipi- 
tates. The residual heavy metal concentrations do not change sig- 
nificantly in the presence of phosphate; however the presence of 
phosphate does influence the particle size distribution. Phosphate 
inhibits the Zn(OH)z, ZnS, and CuS precipitations. However, phos- 
phate enhances the particle size distribution of the Cd(OH)2 and 
CdS systems resulting in larger particles being formed. This behav- 
ior is thought to be due to a coagulation/flocculation effect. 


55009 (ORNL/M—463, pp 231-234) Treatment of aque- 
ous metal and cyanide bearing hazardous metals. Grosse, 
D.W. (Environmental Protection Agency, Cincinnati, OH 
(USA)). 1987. CEP Consultants, Ltd., 26 Albany St., Edin- 
burgh EH1 3QH, UK. Order Number T188006131/JAW. 
(CONF-870937—Vol.1). 

From 6. international conference on heavy metals in the en- 
vironment; New Orleans, LA, USA (15 Sep 1987). 

With the reauthorization of the Resource Conservation and 
Recovery Act (RCRA) and the concurrent restrictions on land dis- 
posal and hazardous wastes, the U.S. Environmental Protection 
Agency is assessing technologies that can be substitutes for, or pre- 
cursors to land disposal. This paper describes the research work 
being conducted at the EPA’s Test and Evaluation Facility con- 
cerning treatment of metal finishing hazardous waste water. A 
series of various technological units have been designed and fabri- 
cated to determine the optimum combination of the units for the 
best treatment of any given waste. These units: Alkaline Chlorina- 
tion of Cyanide, Chromium Reduction, Neutralization/Precipita- 
tion, Flocculation and Settling, Mixed-Media Filtration, Activated 
Carbon Absorption, and Ion Exchange. Plans for future work uti- 
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lizing additional technological units will also be presented. Results 
of this work will be used to assess alternative treatment technol- 
ogies for aqueous metal and cyanide bearing hazardous wastes. 


55010 (ORNL/M—463, pp 235) Field evaluation of an 
innevative technology for the control and recovery of heavy 
metals. Van Nortwick, J.W. Jr.; Patterson, J.W.; Theis, T.L. 
(Illinois Institute of Technology, Chicago (USA)). 1987. 
CEP Consultants, Ltd., 26 Albany St., Edinburgh EH1 
3QH, UK. Order Number 1T188006131/JAW. (CONF- 
870937—Vol.1). 

From 6. international conference on heavy metals in the en- 
vironment; New Orleans, LA, USA (15 Sep 1987). 

A multi-year fundamental research study on metal separation 
and recovery has evolved into a highly promising, effective and po- 
tentially economic technology to control the discharge of heavy 
metals. This technology involves the use of solid gamma-aluminum 
oxide to selectively strip individual heavy metals and metal com- 
plexes from complex waste streams. The adsorption of chromate 
(Cr V1), trivalent chromium (Crill) and cadmium (Cd) onto the 
oxide surface was first measured during bench scale studies as a 
function of pH and metal ion concentration. The objective of the 
field study was to adsorb hexavalent chromium and cadmium sepa- 
rately and desorb relatively pure concentrations for direct reuse. 
This study presents the technology for selective adsorption/desorp- 
tion, as well as the evaluation of eluent quality with respect to re- 
cycle, the effluent quality with respect to treatment, and the eco- 
nomic advantage of reduced hazardous sludge production. 


55011 (ORNL/M—463, pp 236-238) Adsorption iso- 
therm of metals by activated carbon. Abdel-Shafy, H.I.; Abo- 
El-Wafa, O. (National Research Center, Cairo (Egypt)). 
1987. CEP Consultants, Ltd., 26 Albany St., Edinburgh 
EH1 3QH, UK. Order Number T188006131/JAW. (CONF- 
870937—Vol.1). 

From 6. international conference on heavy metals in the en- 
vironment; New Orleans, LA, USA (15 Sep 1987). 

Distilled Water was artificially contaminated with mixture of 
chromium (III) and antimony (V) to study the removal rate of 
these metals by both powdered and granular carbon. Results ob- 
tained showed that antimony is more liable to adsorption than chro- 
mium. The use of granular carbon beds in a continuous system was 
studied at different contact times. In addition, the role of contact 
times on adsorption capacity on one hand, and the break through 
point of each metal on the other hand was studied extensively. 


55012 (ORNL/M—463, pp 239-241) Industrial water 
pollution treatment in Penarroya factory (in North France). 
Bogusz, D. 1987. CEP Consultants, Ltd., 26 Albany St., Ed- 
inburgh EH! 3QH, UK. Order Number T188006131/3AW. 
(CONF-870937— Vol. 1). 

From 6. international conference on heavy metals in the en- 
vironment; New Orleans, LA, USA (15 Sep 1987). 

During the seventies; PENARROYA factory, one of the 
first European producers of lead and zinc, discharged up to 50 tons 
per day of heavy metals. Between 1970 and 1982, treatments works 
for about 25 Million francs could only reduce to 1000 kg per day 
this amount of pollution. The quantity of cadmium discharged rep- 
resents 80% of all the discharge of this metal in France. Fours 
years were necessary to the company with the technical and finan- 
cial assistance of the Artois-Picardie Water Basin Agency to set up 
the complete evaluation and map of pollution and to define the 
waste water treatment plant characteristics. The selected process is: 
(for 1000 to 2.000 m3 per hour) - grit separating tank -neutralization 
and floculation reactors -decantation tank -sludge thickener and 
pressure filter. Investments for the station: 30.000.000 F (1987), fi- 
nancial assistance of the Agency : 10.000.000 F. PENARROYA 
will discharge less than 30 kg of lead and 6 kg of cadmium per day. 
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55013 (ORNL/M—463, pp 242-244) Enhancement of 
metals removal in municipal waste water treatment plants 
using alum for phosphorus removal. Aulenbach, D.B.; Cles- 
ceri, N.L.; Vasudevan, C.; Bechwith, E.; Joshi, S.; Meyer, 
M. (Rensselaer Polytechnic Institute, Troy, NY (USA)). 
1987. CEP Consultants, Ltd., 26 Albany St., Edinburgh 
EH1 3QH, UK. Order Number TI88006131/JAW. (CONF- 
870937—Vol.1). 

From 6. international conference on heavy metals in the en- 
vironment; New Orleans, LA, USA (15 Sep 1987). 

Aluminum salts in high concentrations have been shown to 
remove heavy metals in waste water treatment plants. Lower con- 
centrations of aluminum salts are effective in removing phosphorus. 
In order to determine if aluminum salts in concentrations effective 
for phosphorus removal would also be effective for removing 
heavy metals, three activated sludge sewage treatment plants were 
studied for one month while using the aluminum salt and then the 
following month after discontinuance of the alum or sodium alumi- 
nate addition. Statistically the only metal whose removal was en- 
hanced by the aluminum salt was copper. There appeared to be 
some removal of lead and chromium but the correlation was 
masked by the large variation in concentrations. Silver, arsenic, 
mercury, selenium, and zinc showed no enhanced removal. Berylli- 
um, nickel, and thallium were never detected. 


55014 (ORNL/M—463, pp 262-264) Determination of 
total and organic tin in environmental and clinical samples. 
Paudyn, A.; Van Loon, J.C. (Univ. of Toronto, Ontario 
(Canada)). 1987. CEP Consultants, Ltd., 26 Albany St., Ed- 
inburgh EH1 3QH, UK. Order Number T188006131/JAW. 
(CONF-870937—Vol.1). 

From 6. international conference on heavy metals in the en- 
vironment; New Orleans, LA, USA (15 Sep 1987). 

Methods for the determination of total Sn in environmental 
samples (fresh and oceanic water, biological material, sediments and 
blood) by graphite furnace atomic absorption and ICP-mass spec- 
trometry have been developed. Helium induced plasma emission 
was applied as a detector for the gas chromatographic determina- 
tion of organic Sn compounds. 


55015 (ORNL/M—463, pp 301-303) Heavy metals re- 
moval in a rapid infiltration sand column, Aulenbach, D.B.; 
Chan, Y. 1987. CEP Consultants, Ltd., 26 Albany St., Edin- 
burgh EH! 3QH, UK. Order Number T188006131/JAW. 
(CONF-870937—Vol.1). 

From 6. international conference on heavy metals in the en- 
vironment; New Orleans, LA, USA (15 Sep 1987). 

Studies were conducted to determine the removal of cadmi- 
um, copper, lead, and zinc, as well as TOC and phosphorus from 
waste water applied to a column containing natural delta sand. The 
studies were carried out at natural and extreme pH values, and also 
with the addition of calcium carbonate. At natural pH conditions 
Cd, Cu, and TOC were about 20% removed and Pb and Zn were 
35-40% removed. Less removal was achieved for those substances 
at both high and low adjusted pH values. Addition of calcium car- 
bonate increased the removals to about 50%. The phosphorus was 
nearly completely removed under all conditions. 


55016 (ORNL/M—463, pp 307-310) Transport mecha- 
nism of heavy metals in rivers of northern Greece. Samani- 
dou, V.; Fytianos, K. (Univ. of Thessaloniki (Greece)). 
1987. CEP Consultants, Ltd., 26 Albany St., Edinburgh 
EH1 3QH, UK. Order Number TI88006131/JAW. (CONF- 
870937—Vol.1). 

From 6. international conference on heavy metals in the en- 
vironment; New Orleans, LA, USA (15 Sep 1987). 

The heavy metals (Pb, Zn, Cr, Cd, Fe, Mn, Cu) were deter- 
mined in different water phases. The studied organic and inorganic 
complexing agents (NTA, EDTA, STPP, Triton X 100) caused a 
significant heavy metal mobilization. The mobilization degree de- 
pends on the concentration of the complexing agents and the metal 
ions. The seasonal variation of heavy metals was studied in differ- 
ent sediment fractions. Heavy metals were extracted and detér- 
mined in the different chemical phases of the sediments (cation -ex- 


change sites, bound on carbonates, Fe-Mn oxides, organic matter- 
sulfides-residue). 
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55017 (ORNL/M—463, pp 311-313) Time series heavy 
metal analyses of river water following rainstorm events, 
Wickliff, D.S.; Steele, K.F. (Univ. of Arkansas, Fayetteville 
(USA)). 1987. CEP Consultants, Ltd., 26 Albany St., Edin- 
burgh EH1 3QH, UK. Order Number TI88006131/JAW. 
(CONF-870937—Vol.1). 

From 6. international conference on heavy metals in the en- 
vironment; New Orleans, LA, USA (15 Sep 1987). 

The West Fork of the White River which flows into Beaver 
Reservoir (the major drinking water supply for Northwest Arkan- 
sas, USA) was selected for the investigation of the effect of rain- 
storm events on the concentrations of heavy metals. Analyses were 
determined on samples filtered through 0.4 um pore-size mem- 
branes. Generally, Fe, Mn, Zn, Pb, Ni, CO, Cu and Cd exhibited 
peak concentrations which were 2-12x background and coincided 
with the peak in the stream hydrograph. Near the peak of the hy- 
drograph as much as 92% of the heavy metals were associated with 
0.3 to 0.4 um diameter sediment of colloidal material which was 
flushed in with the storm runoff. The heavy metal concentrations 
returned to background concentrations as flow returned to back- 
ground values. Generally, the amount of increase of heavy metal 
concentrations corresponded with the amount of increase in flow. 


55018 (ORNL/M—463, pp 314-316) Lead/II/, Cadmi- 
um/II/ and copper/II/ complexation by water fulvic acid. 
Trace metal speciation in model and natural water. Strnad, V. 
(Czechlovak Academy of Sciences, Ceske Budejovice 
(Czechoslovakia)). 1987. CEP Consultants, Ltd., 26 Albany 
St., Edinburgh EH1 3QH, UK. Order Number T1I88006131/ 
JAW. (CONF-870937—Vol.1). 

From 6. international conference on heavy metals in the en- 
vironment; New Orleans, LA, USA (15 Sep 1987). 

Interactions of trace metals /Pb, Cd, Cu/ with fulvic acids 
were studied in model solutions and in natural water and the stabili- 
ty constants of the metal-fulvic acid complexes were determined. 
The stability of the complexes increases with increasing pH. In 
model solutions, the complexation ability of the metals decreases in 
order Cu > Cd > Pb at pH 4 and Pb > Cu > Cd at pH 5 and 6. 
In surface water, lead and copper are present predominantly in 
fulvic complexes /76 and 63%, resp./, whereas for cadmium the 
free ions prevail /73%/. Fulvic acids hold a prominent position 
among the water-soluble natural organic substances, contributing 
95% to the bonding of the trace metals by organic matter. 


55019 (ORNL/M—463, 317-318) Environmental 
trace metal analysis by ICP-MS. Webb, P. (V.G. Isotopes 
Ltd. (England)). 1987. CEP Consultants, Ltd., 26 Albany 
St., Edinburgh EH1 3QH, UK. Order Number T188006131/ 
JAW. (CONF-870937—Vol.1). 

From 6. international conference on heavy metals in the en- 
vironment; New Orleans, LA, USA (15 Sep 1987). 

Inductively Coupled Plasma Mass Spectrometry (ICP-MS) is 
proving an extremely valuable technique for the rapid cost-effective 
analysis of trace elements in environmental samples. The ultra trace 
detection limits of the technique, lack of interferences and rapid 
qualitative and quantitative analysis have become appreciated in 
recent years. The following attributes of the technique and recent 
novel work will be highlighted: detection limits; EPA protocols; 
water and sludge analysis; and isotope dilution. 





55020 (ORNL/M—463, pp 322-324) Study of organotin 
compounds in Tianjin harbor. Shu-gui, D.; Guo-lan, H.; 
Yong, C. (Nankai Univ., Tianjin (China)). 1987. CEP Con- 
sultants, Ltd., 26 Albany St., Edinburgh EH1 3QH, UK. 
Order Number T1I88006131/JAW. (CONF-870937—Vol.1). 

From 6. international conference on heavy metals in the en- 
vironment; New Orleans, LA, USA (15 Sep 1987). 

A good performance home-made GC/AAS system has been 
installed. Selecting four methyltin compounds as the objects, the 
authors intensively investigated the influence of flow rate of three 
gases (Ne, air and Hz) on the absorbance signals and the acidity on 
the analytes recovery was also demonstrated. One desirable analyti- 
cal method for methyltin compounds in the environment has been 
established. The detection limit expressed as Sn for MesSn‘, 
Me2Sn**, Me Sn*, and Sn (IV) were 3.2 x 10°" g, 2.0 x 10°" g 
and 4.9 x 107"! g respectively with a RSD of 1.4-3.9%, depending 
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upon the methyltin species. The subsurface water and sediment 
samples of the Tianjin Harbor were analyzed by this method and 
occurrence of methyltin species in this area was confirmed for the 
first time. 


55021 (ORNL/M—463, pp one Reliability of trace 
metal analyses of marine sediments ICES intercalibration 
study (1/TM/MS). Loring, D.H. “(Bedford Institute of 
Oceanography, Dartmouth, Nova Scotia (Canada)). 1987. 
CEP Consultants, Ltd., 26 Albany St., Edinburgh EH1 
3QH, UK. Order Number 1T188006131/JAW. (CONF- 
870937—Vol.1). 

From 6. international conference on heavy metals in the en- 
vironment; New Orleans, LA, USA (15 Sep 1987). 

Forty participants of an ICES intercalibration exercise have 
been determined some, or all, of Al, Cd, Cr, Cu, Fe, Hg, Mn, Ni, 
Pb, Ti, and Zn concentrations in replicate digests of three sediment 
samples using 4 dissolution/extraction procedures end a separate 
procedure for Hg. HF + aqua regia dissolution proved to be the 
most effective method for removing the total trace metal concen- 
trations from the samples. Although, intra laboratory variability 
was mostly acceptable, the overall interlaboratory agreements were 
unacceptable for total Cd, Cr, Hg, and Ni in all samples. Most in- 
terlaboratory agreements were also unacceptable for most of the 
metals determined after dissolution/extraction by aqua regia, 1N, 
HCl, or 25% v/v HOAc. The main reasons for the poor inter labo- 
ratory comparability for many metals were the use of inappropriate 
AAS procedures and the non-use, or misuse, of certified reference 
materials. 


55022 (ORNL/M—463, pp 380-383) Estimation of long- 
term behavior of heavy metals in sludges. Schoer, J.; 
Foerstner, U. (Univ. of Technology Hamburg-Hamburg 
(Germany, F.R.)). 1987. CEP Consultants, Ltd., 26 Albany 
St., Edinburgh EH1 3QH, UK. Order Number T1I88006131/ 
JAW. (CONF-870937—Vol.1). 

From 6. international conference on heavy metals in the en- 
vironment; New Orleans, LA, USA (15 Sep 1987). 

A test procedure is presented for short-term evaluation of 
long-term release of metals from solids, e.g. into ground water. The 
quick-motion effect is attained by controlled significant intensifica- 
tion of the relevant parameters pH value, redox potential and tem- 
perature. In addition, by means of sequential extraction of the con- 
taminated solids before and after exposure, a qualitative and quanti- 
tative assessment of mobilization-relevant pools of metals can be 
reached, by which the release can be predicted beyond the experi- 
mentally simulated time period. 


55023 (ORNL/M—463, pp 384-386) Trace metal move- 
ment in an agricultural watershed. Dowdy, R.H.; Bidwell, 
A.M.; Clapp, C.E. (Univ. of Minnesota, St. Paul (USA)). 
1987. CEP Consultants, Ltd., 26 Albany St., Edinbur, 
EH1 3QH, UK. Order Number T188006131/JAW. (CONF- 
870937—Vol.1). 

From 6. international conference on heavy metals in the en- 
vironment; New Orleans, LA, USA (15 Sep 1987). 

Cadmium, Ni, and Pb concentrations in runoff from a 16 ha 
terraced watershed were not affected by 10 y of sludge applica- 
tions. Copper, and to a lesser extent Zn, concentrations in runoff 
were elevated as a result of sludge applications. Runoff Cu levels 
were always 10 times less than USPHS drinking water standards. 
In-spite-of massive Cr loadings (1180 kg/ha), Cr losses were low 
and associated only with sediment losses. Evidence for trace metals 
migration to a 60 cm soil depth did not exist. 


55024 (ORNL/M—463, pp 433-435) Management of 
ecosystems of contaminated dredged material. Simmers, J.W.; 
Wilhelm, G.S.; Stafford, E.A.; Rhett, R.G. (Army Engi- 
neers Waterways Experiment Station, Vicksburg, MS 
(USA)). 1987. CEP Consultants, Ltd., 26 Albany St., Edin- 
burgh EH1 3QH, UK. Order Number T188006131/JAW. 
(CONF-870937—Vol.1). 

From 6. international conference on heavy metals in the en- 
vironment; New Orleans, LA, USA (15 Sep 1987). 

The present study was carried out at Times Beach confined 
disposal facility, Buffalo, NY into which dredged material was 
pumped until 1976. Since operations ceased, a complex ecosystem 
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has developed at the site, with aquatic, wetland and upland areas. 
The nonessential element cadmium (Cd) was selected for investiga- 
tion as representative of a persistent contaminant in the ecosystem. 
Concentrations of 13 ug/g Cd (dry weight) were measured in the 
unconsolidated dredged material present at 1m depth i in the upland 
area. Concentrations of Cd were then measured i in the oxidized top- 
soil and various other floral and faunal components of the ecosys- 


tem to assess the movement of Cd within the ecosystem developing 
at such a site. 


55025 (ORNL/M—463, pp 454-456) Role of fertilizer 
waste water on the contamination of Ismailia Canal by heavy 
metals. Abdel-Shafy, H.I.; Abo-El-Wafa, O.; Azzam, 
A.M.M. (National Research Centre, Cairo (Egypt). 1987. 
CEP Consultants, Ltd., 26 Albany St., Edinburgh EH1 
3QH, UK. Order Number T188006131/JAW. (CONF- 
870937—Vol.1). 

From 6. international conference on heavy metals in the en- 
vironment; New Orleans, LA, USA (15 Sep 1987). 

The continuous discharge of a fertilizer waste water to Is- 
mailia Canal without substantial treatment stressed on the need for 
a thorough reevaluation of the impact of this waste water. Role of 
this waste water on the contamination of Ismailia Canal water and 
sediments was investigated extensively. The uptake of metals by 
plants was studied for the first time. In addition, the metals Co, Cr, 
V, Mn and Fe were also studied for the first time. This study is 
covering 10 km up- and down-stream each rather than 5 km. A 
correlation between this study and a similar one carried out 9 years 
ago was considered to understand the increasing role of this con- 
tamination. 


55026 (ORNL/M—463, pp 463-465) Heavy metals in 
sludge produced by waste water treatment plant: characteriza- 
tion and hypothesis of disposal. Ottaviani, M.; Mazzola, S.; 

Filippi, E. (Istituto Superiore di Sanita, Rome (Italy)). 1987. 
CEP Consultants, Ltd., 26 Albany St., Edinburgh EH1 
3QH, UK. Order Number 1T188006151/JAW. (CONF- 
870937—Vol.1). 

From 6. international conference on heavy metals in the en- 
vironment; New Orleans, LA, USA (15 Sep 1987). 

In this study tests on elution and concentration variability 
over time of certain heavy metals found in sludge from a waste 
water treatment plant have been carried out in order to evaluate 
the potential environmental risk. 


55027 (PB—88-218482/XAB) Overview of rural nonpoint 
pollution in the Lake Erie Basin. Baker, D.B. (Heidelberg 
Coll., Tiffin, OH (USA). Water Quality Lab.). 1987. 30p. 
NTIS, PC A03/MF A0O1. 

Pub. in Effects of Conservation Tillage on Groundwater 
Quality: Nitrates and Pesticides, Chapter 4, 65-91(1987). 

Cooperative studies by investigators in the United States and 
Canada have focused on water pollution associated with land-use 
activities in the Great Lakes Basin. This paper presents an over- 
view of nitrate and pesticide contamination from nonpoint sources, 
as well as sediment and phosphorus loads, in the surface waters of 
the Lake Erie Basin. 


55028 (PB—88-219191/XAB) Macromolecular transport 
of hydrophobic contaminants in aqueous environments. En- 
field, C.G.; Bengtsson, G. (Environmental Protection 
Agency, Ada, OK (USA). Robert S. Kerr Environmental 
Research Lab.). 1988. 1lp. (EPA/600/J—88/044). NTIS, 
PC A03/MF AOl1. 

Pub. in Ground Water, Vol. 26, No. 1, 64-70(Jan-Feb 1988). 

The mobility of a model macromolecule, blue dextran, was 
compared under laboratory conditions to the mobility of tritiated 
water through a sandy soil. The blue dextran eluted from the soil 
prior to the tritiated water. The phenomenon was compared to ex- 
clusion chromatography where molecules are separated by size 
with the largest eluting first and each molecule flowing through a 
different portion of the total porosity. When the soil was amended 
with a mixture of kaolinite and bentonite clay, the porosity occu- 
pied by the macromolecule was decreased. The implications to hy- 
drophobic chemical transport based on the presence and mobility of 
a macromolecule were evaluated from a theoretical basis. Macro- 
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molecules should increase the relative mobility of slightly mobile 
compounds more than they increase the relative mobility of highly 
mobile compounds. Very hydrophobic compounds should show 
greater mobility under natural conditions than predicted, ignoring 
the presence of dissolved organic carbon. 


55029 (PB—88-222542/XAB) Regional chemical charac- 
teristics of lakes in North America. Part 2: eastern United 
States. Linthurst, R.A.; Landers, D.H.; Eilers, J.M.; Kellar, 
P.E.; Brakke, D.F. (Environmental Protection Agency, Re- 
search Triangle Park, NC (USA). Environmental Monitor- 
ing Systems Lab.). 1986. 17p. (EPA—600/J-86/465). NTIS, 
PC A03/MF AO1. 

Pub. in Water, Air and Soil Pollution, Vol. 31, 577- 
591(1986). 

This paper explores the chemical relationships among lakes 
receiving sulfate loading from atmospheric deposition in the eastern 
United States, using a uniformly generated data base that was sub- 
jected to rigorous quality-assurance protocols. Specifically, the 
questions posed here are: (1) Do pH and concentrations of Acid 
Neutralizing Capacity (ANC), sulfate, and organic anion in lakes 
show patterns that can be distinguished regionally. (2) Are sulfate 
concentrations in lakes inversely related to ANC concentration. (3) 
Are increased organic anion concentrations directly related to 
ANC concentrations. These are addressed with the assumption that 
atmospheric deposition of strong acids, principally sulfuric acid, can 
produce acidic lakes. Of interest in the authors analysis is to deter- 
mine that patterns are regional in nature, what relationships are not 
valid on a regional scale, and to define the specific sub populations 
of lakes where acidic deposition effects are observed. 


55030 (PB—88-223300/XAB) Technical/economic assess- 
ment of selected PCB (polychlorinated biphenyl) decontami- 
nation processes. Carpenter, B.H.; Wilson, D.L. (Research 
Triangle Inst., Research Triangle Park, NC (USA)). 1988. 
27p. NTIS, PC A03/MF AO1. 

Pub. in Jnl. of Hazardous Materials, Vol. 17, 125-148(1988). 

Eleven emerging alternative treatments for polychlorinated 
biphenyl (PCB)-contaminated sediments compared and ranked 
using technical performance, status of development, test and eval- 
uation data needs, and cost as factors. In ranking the processes, 
weights were assigned the factors to emphasize the extent of decon- 
tamination, the estimated cost of treatment, and the versatility of 
the process. On the basis of the comparisons made, the treatment 
processes were ranked in the following order from highest to 
lowest: KPEG, LARC, Acurex, Bio-Clean, Supercritical Water, 
Advanced Electric Reactor, Vitrification, OHM Extraction, Soilex, 
Composting, and Dybron Bi-Chem 1006. The first eight processes 
show potential for reduction of PCB concentrations to the desired 
background levels (1-5 ppm) or less, with minimum environmental 
impacts and low to moderate cost. All the technologies except the 
advanced electric reactor required further development and testing. 


55031 (PB—88-223516/XAB) Fiscal Year 1986 program 
report (Massachusetts Water Resources Research Center). 
Godfrey, P.J. (Massachusetts Univ., Amherst (USA). Water 
Resources Research Center). Sep 1987. 70p. NTIS, PC 
A04/MF AO1. 

See also report dated Aug 86, PB—87-159471. 

The FY86 Water Resources Research Center program fo- 
cused on state and regional research priorities: acid-deposition im- 
pacts and drinking-water quality. Water Resources Institute Pro- 
gram (WRIP) support was supplemented by the Massachusetts Di- 
vision of Fisheries and Wildlife, the Executive Office of Environ- 
mental Affairs, and the University of Massachusetts. Four WRIP 
projects were completed: studies of natural mitigation of acid depo- 
sition via sulfate reduction in lakes, the effect of ozone and acid 
deposition on tree seedlings, corrosion impacts on water quality, 
and creation of potentially hazardous chlorinated organics by drink- 
ing-water treatment. The state Cooperative Aquatic Research Pro- 
gram funded 5 projects. An Aquatic Toxicology Program ad- 
dressed research, training, and information transfer for the Massa- 
chusetts Division of Fisheries and Wildlife. Other information trans- 
fer included a monthly water resources center newsletter, a quar- 
terly Acid Rain Monitoring Project newsletter, and acid-rain re- 
ports to the media and general public. 


ERA-13/23 / 7576 


55032 (PB—88-223904/XAB) Toxicity of selected con- 
taminants: chapter 9 of Drinking Water and Health. Volume 
6. Thomas, R.D. (National Research Council, Washington, 
DC (USA). Safe Drinking Water Committee). 1985. 168p. 
NTIS, PC A08/MF AO1. 

See also PB—82-249244. 

The Safe Drinking Water Act of 1974 (PL 93-523) author- 
ized EPA to seek the expertise of a National Research Council 
committee to identify the health effects associated with specified 
contaminants, areas of insufficient knowledge, and recommenda- 
tions for future research. The most-recent Safe Drinking Water 
Committee prepared the sixth volume in the series, which contains 
the results of a two-part study conducted at the request of EPA. In 
the first part, the committee examined current practices in risk as- 
sessment and identified likely areas of innovation in the assessment 
of noncancer toxic responses and in the use of toxic-kinetic data to 
estimate delivered dose and response. The second part consisted of 
a review of the literature on compounds of interest to EPA and the 
research community and the calculation of risk assessments for 
those compounds. 





55033 (PB—88-224928/XAB) Prediction of substrate re- 
moval rates of attached microorganisms and of relative contri- 
butions of attached and suspended communities at field sites. 
Lewis, D.L.; Gattie, D.K. (Environmental Protection 
Agency, Athens, GA (USA). Environmental Research 
Lab.). Feb 1988. 9p. (EPA—600/J-88/034). NTIS, PC A02/ 
MF AOl1. 

Pub. in Applied and Environmental Microbiology, Vol. 54, 
No. 2, 434-440(Feb 1988). 

A mathematical model composed of a direct proportionality 
relationship between bulk water velocities and field-determined 
second-order microbial transformation rate coefficients, and the rel- 
ative rate coefficient of a benchmark chemical, was developed for 
estimating the substrate removal rates of rapidly degraded chemi- 
cals by attached microorganisms in shallow (less than 1 m deep) 
aquatic ecosystems. Data from 31 field experiments involving the 
addition of 2,4-dichlorophenoxyacetic acid methyl ester (2,4-DME) 
in nine field areas were used to determine a field-derived second- 
order rate coefficient for microbial transformation of the ester. By 
using 2,4-DME as a benchmark chemical, the model was used to 
predict microbial transformation rates of the butoxyethyl ester of 
2,4-dichlorophenoxyacetic acid (2,4-DBE) at five other field sites. 
The predicted half-lives of 2,4-DBE varied 1500-fold and were 
within about a 3-fold range or less of the measured half-lives. 


55034 (PB—88-224969/XAB) Development of an envi- 
ronmental data base for rivers, lakes, and reservoirs. Hedden, 
K.F.; Skaggs, R.L. (Environmental Protection Agency, Las 
Vegas, NV (USA). Environmental Monitoring Systems 
Lab.). 1988. 26p. (EPA—600/J-88/024). NTIS, PC A03/ 
MF AOl1. 

Pub. in Jnl. of Environmental Science and Health, Vol. A23, 
No. 2, 103-126(1988). 

One method for performing exposure assessments is to use 
mathematical models that predict the transport and transformations 
of toxic substances in the environment. To run these models, a vari- 
ety of input data on receiving water-body properties and water- 
quality parameters that define a range of environments and influ- 
ence the chemical-specific rate coefficients must be developed. A 
data base that contains selected hydrologic and water-quality pa- 
rameters was developed by EPA for 15 major U.S. river basins. 
Called the Canonical Environments Data Base, the file brings to- 
gether information developed by public and private organizations 
on each reach of the rivers as well as individual lakes and reser- 
voirs in the basins. Coupling raw data with a data base management 
system in the environmental file will facilitate entry into and dele- 
tions from the data base and development of data input to the Ex- 
posure Analysis Modeling System (EXAMS) and other similar ex- 
posure assessment mathematical models. 
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55035 ~ (PB—88-224985/XAB) Ionic composition of acid 
lakes in relation to airborne inputs and watershed characteris- 
tics. Glass, G.E.; Sorensen, J.A.; Liukkonen, B.W.; Rapp, 
G.R.; Loucks, O.L. (Environmental Protection Agency, 
Duluth, MN (USA). Environmental Research Lab.). 1986. 
17p. (EPA—600/J-86/468). NTIS, PC A03/MF A0O1. 

Pub. in Water, Air and Soil Pollution, Vol. 31, 1-15 1986. 

Present acid-forming emissions to the atmosphere have the 
potential to alter significantly the chemistry of rain, snow, and sur- 
face water of weakly buffered lakes in the Upper Midwest. Aver- 
age precipitation pH from field measurements during 1979-1983 de- 
clined from west to east from 4.8, 4.6, and 4.3 along a cross section 
of sites in Minnesota, Wisconsin, and Michigan respectively where 
990 lake and stream sampling sites were studied. Measurements of 
weakly buffered lakes show a parallel decline in lake water pH 
with the lowest values measured, 5.1, 4.6 and 4.4, respectively in 
the same regions. Correspondingly, the percentage of lakes sampled 
with little or no acid neutralizing capacity (ANC) was found to in- 
crease from 0 to 4 and 13 percent, respectively. The geographic 
patterns in ionic composition of airborne acids and bases, and the 
resultant surface water concentrations are compared. The differ- 
ences in AFC of airborne inputs from west to east, and differences 
in in-lake processes explain the observed acidity of weakly buffered 
lakes across the region. 


55036 (PB—88-225016/XAB) Reverse osmosis for re- 
moving synthetic organics from drinking water: a cost and 
performance evaluation. Lykins, B.W.; Clark, R.M.; Fronk, 
C.A. (Environmental Protection Agency, Cincinnati, OH 
(USA). Water Engineering Research Lab.). Jun 1988. 29p. 
(EPA—600/D-88/134). NTIS, PC A03/MF AO1. 

Reverse osmosis for removing organic compounds from 
drinking water has considerable promise. Bench and pilot plant 
studies on actual waters have shown that several organics proposed 
for regulation can be removed by reverse osmosis. As membrane 
technology improves, rejection of more difficult to remove com- 
pounds is expected to improve. Also, smaller volumes of concen- 
trate are expected to be produced that can be handled more cost- 
effectively. One major concern with the use of reverse osmosis is 
concentrate disposal, which may increase the overall cost of treat- 
ment and disposal. The cost of reverse osmosis is very sensitive to 
such factors as recovery, economies of scale, systems configuration, 
membrane type, and electric power cost. In certain situations, re- 
verse osmosis is a viable treatment option that is not cost-prohibi- 
tive. 


55037 (PB—88-225107/XAB) Storm-event sampling of 


two low-alkalinity southwestern Arkansas streams. Nix, J.F.; 
Thornton, K.W.; Ford, D.E.; Malcolm, J. (Ouachita Baptist 
Univ., Arkadelphia, AR (USA). Dept. of Chemistry). Jun 
1988. 248p. NTIS, PC Al1/MF AO1. 

Because of the increasing trend in precipitation acidity and 
the frequent occurrence of storm events in the Southeast, a storm- 
event sampling program was conducted on two streams located in 
SW Arkansas. The streams are representative of the streams in the 
Ouachita Mountain area of SW Arkansas and SE Oklahoma. With 
the exception of a relatively small area in the central portion of the 
Ouachita Mountains, the geological formations are composed pri- 
marily of sandstone and shale. These streams have low specific con- 
ductance and low buffering capacity and are potentially susceptible 
to acidic precipitation. Base flow and storm event water chemistry 
and flow were measured on two SW Arkansas streams, and used to 
calculate seasonal/annual budgets for base cations, sulfur, nitrogen, 
and hydrogen, and hydrogen ion. Storm event hydrographs and 
chemographs were evaluated to assess the effects of acidic deposi- 
tion on short-term acidification. 


55038 (PB—88-225628/XAB) Contaminants in Hudson- 
Raritan estuary water and influence of cold storage upon its 
chemical composition. Calabrese, A.; Buckley, L.J.; Powell, 
J.C. (National Marine Fisheries Service, Woods Hole, MA 
(USA). Northeast Fisheries Center). May 1988. 48p. 
Sa eh NTIS, PC A03/MF 

A study assessed the inputs of pollutants from various 
sources, including river waters and resuspended sediment, munici- 


52 ENVIRONMENTAL SCIENCES, AQUATIC 
5202 Chemicals Monitoring And Transport 


pal waste-water effluents, and raw and treated sewage discharges. 
The report describes the results of laboratory experiments that 
monitored levels of selected chlorinated hydrocarbons, trace 
metals, and petroleum hydrocarbons at regular intervals. 


55039 (PB—88-225727/XAB) Role of precipitation chem- 
istry versus other watershed properties in Wisconsin Lake 
acidification. Loucks, O.L.; Glass, G.E.; Sorensen, J.A.; 
Liukkonen, B.W.; Allert, J. (Environmental Protection 
Agency, Duluth, MN (USA). Environmental Research 
Lab.). 1986. 13p. (EPA—600/J-86/467). NTIS, PC A03/ 
MF AOl. 

Pub. in Water, Air and Soil Pollution, Vol. 31, 67-77(Nov 
1986). 

Data for over 100 watershed properties, including aspects of 
topography, hydrology, geology, soils, vegetation, lake morphome- 
try, and input precipitation chemistry were developed since 1980 
for 316 watersheds in northern Wisconsin. The hypothesis being 
evaluated for this lake population is that the observed water chem- 
istry can be accounted for as a function of antecedent water and 
chemical inputs, after considering exchange processes in the lake 
and watershed and the lake/groundwater interactions. Observed 
variability in color, sulfate, and acid-neutralizing-capacity levels in 
Wisconsin lakes were explained. The results differ from previous 
studies in Wisconsin and nearby areas of Michigan and Minnesota 
by indicating that in some lakes acidity may not be in equilibrium 
with current precipitation chemistry. 


55040 (PB—88-225776/XAB) Ground-water protection 
by accelerated testing of organic chemical breakthroughs of 
soil barriers. Stuart, J.D.; Luce, H.D. (Connecticut Univ., 
Storrs (USA)). Sep 1987. 29p. NTIS, PC A03/MF AO1. 

It has been estimated that over one-half of all organic chemi- 
cals used as household solvents, detergents and cleaners, as well as 
a wide variety of chemicals used in industrial processes are indiscri- 
minantly disposed of in landfills. These chemicals have the potential 
of leaching through the soils beneath and down gradient of the 
landfill and reaching the groundwater. Houle and Long have re- 
ported using a series of graded, sequential batch extractions to rap- 
idly determine the ability of a soil to remove inorganic chemicals 
from a leachate. The purpose of this research was to use Houle and 
Long's general method and to develop an accelerated, laboratory- 
based method to evaluate the sorption of selected, nonvolatile, par- 
tially water soluble, organic chemicals by different types of soils. 


55041 (PB—88-225784/XAB) Contribution of toxic 
pnee ee to ground water for domestic on-site sewage-dispos- 

al systems. Kolega, J.J.; Hill, D.W.; Laak, R. (Connecticut 
Univ., Storrs (USA). Inst. of Water Resources). Oct 1986. 
46p. NTIS, PC A03/MF AO1. 

A multi-disciplinary study was conducted to evaluate the 
movement of selected household toxic chemical discharges from 
the conventional on-site sewage-disposal system into the surround- 
ing ground water. Connecticut sites selected for the study were a 
condominium; a community on-site sewage-disposal system serving 
43 single family dwellings; and a single family residence served by 
the RUCK denitrification system. Gas chromatography was used to 
identify volatile organic compounds in the aqueous samples collect- 
ed using the purge and trap method following U.S. EPA 601 meth- 
odology. Six box-type soil columns were used to study the fate of 
toluene in sewage effluent passing through a 0.9 meter (3 foot) 
depth of concrete sand. The toluene was mixed with black-water 
sewage effluent coming from the RUCK denitrification system. 
High-performance liquid chromatography was used for toluene de- 
tection in the liquid samples. 


55042 (PB—88-231519/XAB) Great Lakes Atmospheric 
Deposition (GLAD) network, 1982 and 1983: data analysis 
and interpretation. Final report, 1982-1983. Gatz, D.F.; 
Bowersox, V.C.; Su, J.; Stensland, G.J. (Illinois State Water 
Survey Div., Champaign (USA). Atmospheric Chemistry 
Section). Feb 1988. 78p. NTIS, PC A05/MF AOl. 

In 1981 the Great Lakes National Program Office (GLNPO) 
of the U.S. Environmental Protection Agency (U.S. EPA) estab- 
lished a network of Great Lakes Atmospheric Deposition (GLAD) 
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sites to determine atmospheric loadings of metals, nutrients, and 
major inorganic species to the Great Lakes and to evaluate annual 
trends in the chemical loadings of these species to the lakes. The 
network was designed to collect wet-only deposition samples at 
near-shore locations. The study contains an analysis and interpreta- 
tion of atmospheric wet deposition data collected by the GLAD 
network. Included in the study are: an assessment of data quality; a 
comparison of specific pairs of GLAD and National Atmospheric 
elements to the five Great Lakes; and an analysis of the potential 
changes in loading estimates caused by closing certain GLAD sam- 
pling sites. 


55043 (PB—88-866470/XAB) Sewage and _ industrial 
waste treatment: wetlands. January 1977-July 1988 (Citations 
from the Selected Water Resources Abstracts data base). 
Report for January 1977-July 1988. (National Technical In- 
formation Service, Springfield, VA (USA)). Aug 1988. 63p. 
NTIS PC NO1/MF NO1. 

This bibliography contains citations concerning develop- 
ments, operations, and evaluations of natural and artificial wetlands 
treatment of waste water and sludge. Aquaculture treatments of in- 
dustrial, municipal, and domestic waste water are examined. Topics 
include nutrient removal, heavy-metal recovery, and case studies of 
wetlands being used for wastewater treatment. (Contains 93 cita- 
tions fully indexed and including a title list.) 


55044 (PB—88-867122/XAB) Waste-water treatment: 
ozonation processes and equipment. January 1977-July 1988 
(Citations from the Selected Water Resources Abstracts data 
base). Report for January 1977-July 1988. (National Techni- 
cal Information Service, Springfield, VA (USA)). Aug 1988. 
146p. NTIS PC NO1/MF NOl1. 

Supersedes PB—87-866232. ‘ 

This bibliography contains citations concerning the utiliza- 
tion of ozonation processes for waste-water disinfection. Topics in- 
clude system descriptions and evaluations, comparisons with the 
chlorination process, reaction kinetics, and the use of the process in 
combination with other waste-water treatment methods. The treat- 
ment of organic and inorganic compounds in waste water and mu- 
nicipal water supplies is discussed. (This updated bibliography con- 
tains 255 citations, 27 of which are new entries to the previous edi- 
tion.) 


55045 (PB—88-867171/XAB) Activated-charcoal filters: 
water treatment, pollution control, and industrial applications. 
January 1970-July 1988 (citations from the US Patent data 
base). Report for January 1970-July 1988. (National Techni- 
cal Information Service, Springfield, VA (USA)). Aug 1988. 
59p. NTIS PC NO1/MF NO1. 

This bibliography contains citations of selected patents con- 
cerning activated-charcoal filters and their applications in water 
treatment, pollution control, and industrial processes. Filtering 
methods and equipment for air and water purification, industrial 
distillation and extraction, industrial leaching, and filtration of toxic 
gases and pollutants are described. Applications include drinking 
water purification, filtering beverages, production of polymer mate- 
rials, solvent and metal recovery, swimming pool filtration, waste 
conversion, automobile fuel and exhaust systems, and footwear de- 
odorizing. (Contains 129 citations fully indexed and including a title 
list.) 
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REFER ALSO TO CITATION(S) 53270, 53317, 53318, 53322, 53323, 53324, 
53325, 53326, 53327, 54932, 54976 


55046 (BfG—0370) Comparative analysis ‘radionuclides 
in sediments’ 1986. Mundschenk, H. (Bundesanstalt fuer 
Gewaesserkunde, Koblenz (Germany, F.R.); Bundesminis- 
terium fuer Umwelt, Naturschutz und Reaktorsicherheit, 
Bonn (Germany, F.R.)). Jan 1987. 104p. (In German). NTIS 
(US Sales Only), PC A06/MF AOl. Order Number 
DE88754641/JAW. 

Progress has been achieved in total a determination. The 
standard deviation of the averages of the lab mean values has fur- 
ther decreased noticeably for all tests. The total 8 determination 
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was improved for all tests. This can particularly be noticed in the 
decrease in the standard deviations of averages of the lab mean 
values. The residual B-activity is determined. The Sr-90 determina- 
tion and the Sr-89 determination in particular, still present a prob- 
lem for the various monitoring stations. Whereas the measurement 
of Sr-90 can be effected more or less satisfactorily, the values ob- 
tained for Sr-89, especially in the case of low contents, must be re- 
garded as being very unsatisfying. The determination of individual 
nuclides by means of gamma spectrometry was effected satisfactori- 
ly within the energy range of 50 to 1500 keV. Thus the average 
lab-related deviations for nuclides measured within the overall 
energy, range was below 3% for 16% and 30% of the participants 
respectively. An average deviation of more than 20% could only be 
observed in one case. 


55047 (DPST—86-658) Development of a ground-water 
velocity model for the radioactive waste management facility, 
Savannah River Plant, South Carolina: Final report, executive 
summary. Parizek, R.R.; Root, R.W. Jr. (Savannah River 
Lab., Aiken, SC (USA); "Pennsylvania State Univ., Universi- 
ty Park (USA)). Jun 1986. Contract AC09-76SR00001. 
317p. NTIS, PC Al4. Order Number DE88017211/JAW. 

This report details all work performed by The Pennsylvania 
State University on the project to develop a numerical ground- 
water velocity model for the radioactive waste management facili- 
ties at the Savannah River Plant (SRP). The Report includes a dis- 
cussion of geologic and hydrologic data compiled for the modeling 
effort, obtained both from field and laboratory work performed 
during the project period and from review of the results of previ- 
ous studies. The conceptual geohydrologic model developed from 
the geologic and hydrologic data base is described. A steady-state 
calibration of the numerical model was performed; the resulting hy- 
draulic heads and transmissive characteristics were used to estimate 
the ground-water flow velocities in the study area. In addition, a 
sensitivity analysis on several input parameters and limited transient 
calibration work were performed. Each of these facets of the work 
are briefly described in this summary and results are presented. In- 
cluded also are discussions on the uncertainty associated with the 
numerical model and recommendations on what- additional data 
could be obtained to enhance the model. 


55048 (INFO—0177) Review of hydrogeology research 
techniques and technology. Grisak, G.E.; Pickens, J.F. (Geo- 
logic Testing Consultants, Ottawa, Ontario (Canada)). 
(Atomic Energy Control Board, Ottawa, Ontario (Canada)). 
Jun 1985. 169p. NTIS (US Sales Only), PC A08/MF AO1. 
Order Number DE88703204/JAW. 

A review of techniques and technology pertaining to the 
movement of ground water, solutes/radionuclides and heat through 
porous and fractured media has been conducted. The theory de- 
scribing each-of these processes has been presented in terms of their 
partial differential equations. The equations serve as the basis for 
the identification of processes. These parameters have been dis- 
cussed in detail with regards to their importance in controlling the 
overall transport processes. A hypothetical research program has 
been assembled for the purpose of illustrating the hydrogeologic 
methods and research techniques applicable to site characterization 
studies. Areas where the current state of the art is lacking have 
been identified and the necessary research has been recommended. 
103 refs. 





55049 (OEFZS—4451, pp 18) Chernobyl fallout in Salz- 
burg (Austria) and its effect on peripheral blood chromo- 
somes, Pohl-Rueling, J.; Haas, O.; Daschil,. F.; Obe, G.; Na- 
tarajan, A.T.; Brogger, A.; Roscher, E. (Salzburg Univ. 
(Austria). Inst. fuer Allgemeine Biologie, Biochemie und 
Biophysik). Jun 1988. NTIS (US Sales Only), PC A04/MF 
AOl. Order Number DE88704060/JAW. (BL—729/88; 
CONF-880754—). 


From International symposium on DNA repair, chromosome 
alterations and chromatin structure under environmental pollutions; 
Moscow, USSR (4 Jul 1988). 
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55050  (PB—88-227467/XAB) Biogeochemistry of hole 
210 and pres in fresh waters and sediments. Final 
report, 1 September 1985-31 August 1987. Benoit, G.; 
Hemond, H.F. (Massachusetts Inst. of Tech., Cambridge 
(USA). t. of Civil Engineering). May 1988. "224p. NTIS, 
PC A10, AOl. 

The objective was to investigate the behavior of toxic metals 
in lakes and streams using the naturally occurring radioactive 
metals lead-210 and polonium-210 as tracers. The radionuclides 
were measured as a function of position and time in a Massachu- 
setts lake, its sediments and pore waters, and associated streams. A 
mass balance for the epilimnion showed that lead-210 direct uptake 
by bottom sediments was inconsequential. Below the epilimnion, a 
steep temperature/density gradient limited vertical transport. 
Anoxic conditions caused remobilization of iron and lead-210, 
which reprecipitated at the oxycline and returned to the bottom via 
settling. Below the oxycline, lead-210 and iron distributions resulted 
from constant release from anoxic sediments and dilution in the 
water column. Sediment lead-210 distributions were caused by sedi- 
mentation and Fickian transport. 


55051 (PNL—6675-Vol.1) Ground-water monitoring com- 
pliance projects for Hanford Site Facilities: Progress report 
for the period April 1--June 30, 1988: Volume 1, Text. (Pacif- 
ic Northwest Lab., Richland, WA (USA)). Sep 1988. Con- 
tract AC06-76RL01830. 139p. NTIS, PC A07. Order 
Number DE89000279/JAW. 

This is Volume 1 of a two-volume set of documents that de- 
scribes the progress of 10 Hanford Site ground-water monitoring 
projects for the period April 1 to June 30, 1988. This volume dis- 
cusses the projects; Volume 2 provides as-built diagrams, drilling 
logs, and geophysical logs for wells drilled during this period in the 
100-N Area and near the 216-A-36B Crib. 


55052 (PNL—6678) Ground-water monitoring compliance 
projects for Hanford Site facilities; Annual progress report 
for 1987. Hall, S.H. (Pacific Northwest Lab., Richland, WA 


(USA)). Sep 1988. Contract AC06-76RL01830. 8lp. NTIS, 
PC A05/MF AO1. Order Number DE89000285/JAW. 

This report describes progress during 1987 of five Hanford 
Site ground water monitoring projects. Four of these projects are 
being conducted according to regulations based on the federal Re- 
source Conservation and Recovery Act of 1976 and the state Haz- 
ardous Waste Management Act. The fifth project is being conduct- 
ed according to regulations based on the state Solid Waste Manage- 
ment Act. The five projects discussed herein are: 300 Area Process 
Trenches; 183-H Solar Evaporation Basins; 200 Areas Low-Level 
Burial Grounds; Nonradioactive Dangerous Waste Landfill; Solid 
Waste Landfill. For each of the projects, there are included, as ap- 
plicable, discussions of monitoring well installations, water-table 
measurements, background and/or downgradient water quality and 
results of chemical analysis, and extent and rate of movement of 
contaminant plumes. 14 refs., 30 figs., 13 tabs. 


5204 Thermal Effluents Monitoring And Transport 
REFER ALSO TO CITATION(S) 53004 
5205 Site Resource And Use Studies 


REFER ALSO TO CITATION(S) 53001, 53328, 54989, 55094 


55053 (SREL—32, pp 1-7) Introduction and overview. 
Scott, D.E.; Pechmann, J.H.K. Dec 1986. NTIS, PC A06/ 
MF AOl1. Order Number DE88006323/JAW. 

In Ecological studies related to construction of the Defense 
Waste Processing Facility on the Savannah River Plant: FY 1986 
annual report. 

Ecological studies related to the construction of the Defense 
Waste Processing Facility (DWPF) on the SRP were begun by Sa- 
vannah River Ecology Laboratory (SREL) in FY-1979. Two areas 
have been used for biological surveys and long-term monitoring: 
the DWPF construction site (S-Area), and two control sites (Rain- 
bow Bay and Tinker Creek). The Rainbow Bay Study Area and S- 
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Area are located within 5 km of each other on the SRP and both 
once contained Carolina bays which were very similar ecological. 
One goal of the SREL’s faunal studies is to compare the natural 
variation in amphibian populations at the Rainbow Bay control site 
to the variation observed at the man-altered site (Sun Bay, formerly 
on the DWPF construction site). Amphibian. populations exhibit 
large year-to-year variation in population size and breeding success, 
thus long-term studies are necessary to separate natural variation 
from variation due to human perturbations. Pre-construction bio- 
logical surveys included data on vegetation, birds, mammals, am- 
phibians, reptiles, fish, and several invertebrate groups. No species 
on the Federal Endangered or Threatened lists were found on 
either site, but several plants and animals of threatened or special 
concern status in South Carolina were present. DWPF construction 
began in FY-1984. Continuing studies are directed towards assess- 
ing its impacts on the biota. Primary emphasis is being placed on 
evaluating the effectiveness of mitigation measures undertaken by 
the DOE. 


55054 (SREL—32, pp 8-42) Water quality monitoring of 
peripheral streams. Knox, J.N. Dec 1986. NTIS, PC A06/ 
MF AO1. Order Number DE88006323/JAW. 

In Ecological studies related to construction of the Defense 
Waste Processing Facility on the Savannah River Plant: FY 1986 
annual report. 

The Savannah River Ecology Laboratory monitoring pro- 
gram, designed to assess the potential impact of the DWPF con- 
struction activities on peripheral stream water quality, began in No- 
vember 1982. Upper Three Runs (UTR) Creek, which drains this 
area, is the only major stream on the Savannah River Plant that has 
not been significantly impacted by thermal discharge. The first 11 
months of monitoring provided baseline information on the natural 
water quality characteristics of UTR Creek and two of its relevant 
tributaries. Rough grading of the construction site began on Sep- 
tember 15, 1983 and data subsequent to this date have been used to 
evaluate construction impacts and the effectiveness of erosion con- 
trol measures. Erosion mitigation is particularly important due to 
the biologically detrimental consequences of increased siltation and 
turbidity. Because stream siltation was anticipated in the Environ- 
mental Impact Statement, the major emphasis of the SREL assess- 
ment program has been the identification of significant increases in 
total suspended solids in UTR Creek. 


55055 (SREL—32, pp 43-64) Influence of wetland hydro- 
period on diversity and abundance of metamorphosing juvenile 

Pechmann, J.H.K.; Scott, D.E.; Gibbons, J.W.; 
Semlitsch, R.D. Dec 1986. NTIS, PC A06/MF A0O1. Order 
Number DE88006323/JAW. 

In Ecological studies related to construction of the Defense 
Waste Processing Facility on the Savannah River Plant: FY 1986 
annual report. 

A significant but little-appreciated feature of wetlands is that 
they provide critical habitat for amphibian breeding and larval de- 
velopment. Carolina bays, elliptical-shaped wetlands found on the 
southeastern United States Atlantic Coastal Plain, are utilized by 
numerous species of amphibians and are one of the most important 
natural amphibian breeding sites in that physiographic province. In 
South Carolina, most amphibians breed during winter or spring, 
when ephemeral sites are most likely to contain standing water, but 
some species breed during the summer or autumn. Amphibians that 
breed in Carolina bays have an aquatic larval stage that typically 
lasts a few weeks to a few months. Most then metamorphose and 
emigrate from the bays to surrounding terrestrial habitats, where 
they are often fossorial. Adults generally migrate annually from 
their terrestrial home ranges to breeding ponds and back again. In- 
dividuals often return to the same breeding sites each year. Thus, 
these wetlands have a strong influence on the amphibian fauna of 
surrounding ecosystems; their importance extends well beyond the 
high water line. 


55056 (SREL—32, pp 65-77) Experimental manipulation 
of Ambystoma opacum larval density: effects on larval traits. 
Scott, D.E. Dec 1986. NTIS, PC A06/MF AOl. Order 
Number DE88006323/JAW. 
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In Ecological studies related to construction of the Defense 
Waste Processing Facility on the Savannah River Plant: FY 1986 
annual report. 

One objective of the Defense Waste Processing Facility/ 
Rainbow Bay project at the Savannah River Plant is to determine 
the natural levels of annual variation in the amphibian community 
which utilizes a Carolina bay as a breeding site. We believe long- 
term study is necessary at the Rainbow Bay control site in order to 
quantify type year-to-year variation in amphibian numbers and 
breeding success. If the extent of the variation in these parameters 
is known, we will be better able to model amphibian community 
dynamics and assess the effect of DWPF construction on the Sun 
Bay amphibian community. The marbled salamander (Ambystoma 
opacum) is a common amphibian throughout the eastern US, and in 
recent years its numbers have increased dramatically at the Rain- 
bow Bay site. The author tested three questions concerning intra- 
specific density effects on larval traits in these large-scale enclo- 
sures: (1) are larval growth and BSM density-dependent; (2) is 
larval survivorship density-dependent; (3) are stored lipid levels in 
recently metamorphosed larvae density-dependent. If any of these 
larval traits are density-dependent, it may be likely that intraspecific 
interactions in the larval environment affect both the population 
dynamics of A. opacum and adult characteristics presumably relat- 
ed to reproductive fitness. Our ultimate goal is to develop predic- 
tive models of amphibian populations in order to assess the impact 
of human perturbations on amphibian communities. 


55057 (SREL—32, pp 78-97) Refuge ponds: an experi- 
ment in mitigation. Pechmann, J.H.K.; Scott, D.E.; Estes, 
R.A.; Dancewicz, A.M. Dec 1986. NTIS, PC A06/MF 
AO1. Order Number DE88006323/JAW. 

In Ecological studies related to construction of the Defense 
Waste Processing Facility on the Savannah River Plant: FY 1986 
annual report. 

The purpose of this study is to determine whether the artifi- 
cial refuge ponds built on the periphery of the Defense Waste Proc- 
essing Facility (Savannah River Plant) site can provide alternative 
breeding sites for amphibians, thereby mitigating the loss of Sun 
Bay. These experimental ponds were completed during the latter 
part of FY-1983. Amphibians moving to and from the ponds are 
censused by means of terrestrial drift fences with pitfall traps. The 
former site of Sun Bay is also being assessed for amphibian pres- 
ence and abundance. The study involves two primary questions: (1) 
will the artificial ponds be colonized by adult amphibians, particu- 
larly individuals that formerly bred at Sun Bay: and (2) if amphib- 
ians breed in the ponds, will the larvae metamorphose successfully? 
This report summarizes the FY-1986 results. Current data are com- 
pared to results from FY-1984 and FY-1985, and data from the 


Rainbow Bay control site collected during FY-1986 and previous 
years. 


5206 Regulations 
REFER ALSO TO CITATION(S) 54935, 55032 


55058 (PB—88-223342/XAB) Illinois water quality 
report, 1986-1987. Final report. (Illinois Environmental Pro- 
tection Agency, Springfield (USA). Div. of Water Pollution 
Control). Apr 1988. 318p. (IEPA/WPC—88-002). NTIS, 
PC E14/MF E01. 

See also PB—86-245040. Includes twelve sheets of 48X re- 
duction microfiche. Color illustrations reproduced in black and 
white. 

This report addresses the quality of the waters of the State 
of Illinois for the period of 1986 and 1987 in fulfillment of Section 
305(b) of the Clean Water Act. Water bodies including rivers, 
streams, inland lakes, and Lake Michigan are assessed for degree of 
designated-use support and attainment of fishable/swimmable Clean 
Water Act goals. Brief discussions of the State's wetland resources 
and ground water protection programs are also provided. In addi- 
tion, detailed information regarding public health/aquatic life con- 
cerns (fish advisories, fish kills, sediment contamination, waterborne 
toxics); lakes information required by Section 314 of the CWA; 
Nonpoint Source Assessment information required by Section 
319(a); identification of waters impacted by toxics required by Sec- 
tion 304(1); water pollution control program descriptions; and spe- 
cial state concerns and recommendations are also provided. 
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55059 (PB—88-223524/XAB) Water-system responses to 
toxic contaminants. Technical report. Page, G.W. (Wisconsin 
Univ., Madison (USA). Water Resources Center). 1988. 35p. 
(WIS-WRC—-88-01). NTIS, PC A03/MF AOI. 

Contamination of ground-water supplies with volatile organ- 
ic compounds is a recently discovered and significant problem. Mu- 
nicipalities and their community water systems are often the first to 
identify ground-water contamination because of the monitoring 
programs they are required to carry out. When contamination ex- 
ceeds standards, some action to correct the problem is required. 
The responses of Wisconsin municipalities to volatile organic com- 
pounds (VOC) exceeding standards in their ground-water sources 
are described. Actions to protect human health are prompt, but the 
survey results indicate that plumes of contaminated ground-water 
are usually not treated. They may continue to migrate and contami- 
nate other private and public wells. In a case study, the costs of 
responding to VOC contamination in Hartland, Wisconsin, have 
not resulted in a major financial burden on the customers. 


55060 (PB—88-225065/XAB) Effect of correlated inputs 
on DO (dissolved oxygen) uncertainty. Brown, L.C.; Song, 
Q. (Tufts Univ., Medford, MA (USA). Dept. of Civil Engi- 
neering). Jun 1988. 12p. NTIS, PC A03/MF AO1. 

Although uncertainty analysis has been discussed in recent 
water-quality-modeling literature, much of the work has assumed 
that all input variables and parameters are mutually independent. 
The objective of this paper is to evaluate the importance of correla- 
tion among the model inputs in the study of model-output uncer- 
tainty. The model used for demonstrating the influence of input- 
variable correlation is the Streeter-Phelps dissolved oxygen equa- 
tion. The model forms the basis of many of the water-quality 
models currently in use and the relationships between model inputs 
and output-state variables are well understood. 


55 BIOMEDICAL SCIENCES, BASIC 
STUDIES 


55061 (DOE/ER/60633—2) Implications of cosuare® 
energetics and biophysical and developmental constraints for 
life history variation in dinosaurs. Dunham, A.E.; Overall, 
K.L.; Forster, C.A.; Porter, W.P. (Pennsylvania Univ., 
Philadelphia (USA). Dept. of Biology; Wisconsin Univ., 
Madison (USA). Dept. of Zoology; Pennsylvania Univ., 
Philadelphia (USA). Dept. of Geology). [1988]. Contract 
FG02-88ER60633. 32p. NTIS, PC A03/MF AOl; 1; GPO 
Dep. Order Number DE88016545/JAW. 

There has been much recent speculation co ing the 
nature of life history variation in dinosaurs (Case, 1978; Bakker, 
1986; Horner, 1982, 1984a). The purpose of this paper is to review 
the data on dinosaur life histories and to examine the nature and 
magnitude of the demographic and physiological factors that must 
have constrained life history variation in this group. 145 refs., 8 
figs., 3 tabs. 


55062 (PB—88-222922/XAB) Protection of West Indian 
manatees (Trichechus manatus) in Florida. Final report. 
Reynolds, J.E.; Gluckman, C.J. (Eckerd Coll., St. Peters- 
burg, FL (USA)). May 1988. 103p. NTIS, PC A06/MF 
A0l. 

Research and management actions necessary for the recov- 
ery of endangered West Indian manatees (Trichechus manatus) 
have received considerable attention over the past decade from 
many individuals, institutions, and agencies. A new Manatee Re- 
covery Plan is being developed by the United States Fish and 
Wildlife Service and promises to provide research goals and timeta- 
bles to enhance further recovery of manatees in Florida. Recom- 
mendations are made in the following areas; implementing local, 
site-specific management plans that specifically address manatee 
protection and habitat conservation; increasing research funding to 
allow better assessment of manatee critical habitat, life history pa- 
rameters, mortality, and movement patterns; acquiring or restricting 
access to critical manatee habitat to create a system of reserves; ex- 
panding enforcement capability to protect manatees and their habi- 
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tat; and coordinating education and awareness programs that target 
specific user groups. 


5501 Behavioral Biology 


55063 (AD-A—194252/3/XAB) Parallel processing and 
learning in simple systems. Annual report, 10 January 1987-9 
January 1988. Mpitsos, G.J. (Oregon State Univ., Newport 
(USA). Hatfield Marine Science Center). 11 Mar 1988. 4p. 
NTIS, PC A02/MF AOl1. 

To date it has been demonstrated that an experimental 
animal, the sea slug Pleurobranchaea, is capable of one-trial food- 
aversion learning, and that the muscarinic antagonist scopolamine 
in low doses causes an enhancement of learning. Pharmacologic 
binding studies using a new, '°I-form of quinuclidinyl benzilate, in 
addition to studies using the *H form of this ligand, have uncov- 
ered not only the classical types of muscarinic receptors that are 
typical of vertebrate cortex, but also a new form that is not found 
in other invertebrates tested. Usually muscarinic receptors are 
found in low densities in invertebrate neural membranes, but the 
density of the new form in this animal's neural membranes is similar 
to the density of the classic receptors in mammalian cortex. Neuro- 
physiological studies of individual neurons in small groups of identi- 
fiable neurons have shown that their activity is variable, as is the 
behavior that they take part in generating, and that the variability 
fits the definition of low-dimensional chaos. Findings show that 
such variability is an important feature of the emergence of adapt- 
ive responses arising from parallel, distributed neural networks in 
biological systems. 


5502 Biochemistry 


REFER ALSO TO CITATION(S) 53391, 53392, 55078, 55082, 55103, 55104, 
55253 


55064 (BNL—41641) Neutron scattering study of the hy- 
dration hull of DNA by H2O/D.O-exchange. Grimm, H.; 
Stiller, H.; Majkrzak, C.F.; Rupprecht, A. (Brookhaven Na- 
tional Lab., Upton, NY (USA)). 1988. Contract AC02- 
76CHO00016. 10p. (CONF-880715—6). NTIS, PC A02/MF 
A01. Order Number DE88016731/JAW. 

From 4. international conference on neutron scattering 
(ICNS '88); Grenoble, France (12 Jul 1988). 

Films of highly oriented DNA (A-, B-, and C-conformation) 
were investigated by neutron scattering. Diffuse sheets correspond- 
ing to a one-dimensionally periodic "water-DNA” structure are 
identified close to the intersection of the helix direction with the 
structure factor maximum of bulk water. The correlation length in 
this structure is strongly influenced by its commensurability with 
the axial translation H per nucleotide. The fiber or lateral chain 
interaction is enhanced in the commensurate case. 10 refs., 3 figs. 


55065 (DOE/ER—0317, pp 29-38) Environmental per- 
turbations of gill molecular structure. Benson, A.A. (Scripps 
Institution of Oceanography, La Jolla, CA (USA)). Apr 
1987. NTIS, PC A08/MF AOl. Order Number 
DE88000815/JAW. 

In Physiological responses of marine organisms to environ- 
mental stresses. 

The authors have studied various aquatic animals in their 
search for a plausible explanation for the involvement and the evo- 
lutionary significance of plasmalogen phospholipids. Indications of 
gill phospholipid adaptation to pH have been obtained in their stud- 
ies with trout and crayfish. However, repair mechanisms, activated 
by altered pH, tend to obscure the rapid changes occurring as the 
animal encounters alter pH. Analyses of gills will provide the basis 
for future interpretation of relationships between gill membrane 
composition and function. Whether the available information can be 
of value to the general study of environmental adaptation will 
await extensive examination of the evolution and adaptations of gill 
membrane composition. The studies to be completed in the research 
program should provide improved understanding of adaptation to 
environmental pH. 
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55066 (DOE/ER/04310—T6) Final report for DOE con- 
tract: October 15, 1967--November 30, 1986. (Smithsonian 
Institution, Washington, DC (USA)). [1988]. Contract 
AS05-76ER04310. 8p. NTIS, PC A02. Order Number 
DE88016966/JAW. : 

We have concentrated our efforts on the biochemical and 
structural features of photosynthetic apparatus of cyanobacteria and 
red algae. Our laboratory discovered the phycobilisomes, which are 
the major light harvesting complexes in the above algal groups, and 
are functionally equivalent to the chlorophyll a/b complexes in 
green plants. We devised the basic methodology for the isolation of 
these supramolecular complexes (phycobilisomes), which has now 
been adopted and modified in laboratories worldwide. In pursuing 
these studies we were the first to show that the phycobiliproteins 
were arranged for maximal energy transfer with the short-wave- 
length pigments on the outside of the phycobilisomes, and the 
longer- wavelength absorbing ones on the membrane side. This was 
accomplished by combining fluorescence studies (energy transfer 
measurements) with immunocytological studies at the electronmi- 
croscope level. Furthermore we showed that the phycobilisomes 
could be reconstituted, and that inter and intraspecies combinations 
were possible. 


55067 (DOE/ER/13140—3) Cellulase a key enzyme in 
fermentation: Annual report, 1985--1986. Eveleigh, D.E.; 
Macmillan, J.D. (Rutgers--the State Univ., New Brunswick, 
NJ (USA)). 4 May 1986. Contract AS05-83ER13140. 6p. 
NTIS, PC A02. Order Number DE88017069/JAW. 

Many microbial cellulase systems are comprised of multiple 
components namely, endoglucanase (EG), cellobiohydrolase 
(CBH), and betaglucosidabe. These three types of enzyme of the 
cellulase complex act synergistically but their mechanism of inter- 
action in the hydrolysis of crystalline cellulose is poorly under- 
stood. As monoclonal antibodies (McAb) can be used as both snesi- 
tive and specific protein probes, we proposed the preparation of 
McAb specific for cellulases components, which should allow 
direct analysis of these enzymes. We have been generating murine 
McAb that react specifically with cellobiohydrolases and endoglu- 
canases. To date a McAb specific for a fungal (Trichoderma reesei) 
cellobiohydrolase I (CBH I) that does not show cross reactivity 
toward endoglucanases, has been obtained (Riskeet et al; 1986a). 
This McAb preparation has been used for purification of CBH I via 
affinity chromatography. Thus the purified McAb to CBH I was 
immobilized on CnBr-Sepharose-4b to yield an immunomatrix 
which was analogous studies are also being developed with the cel- 
lulase form Microbispora bispora. 5 refs. 


55068 (DOE/ER/13278—T1) Detection and character- 
ization of novel metal-binding proteins: Third year [progress] 
report 1986--1987. Holmes, D.S.; Leib, T.K. (General Elec- 
tric Co., Schenectady, NY (USA). Corporate Research and 
Development Center). May 1988. Contract FG02- 
84ER13278. 20p. NTIS, PC A03/MF A0O1. Order Number 
DE88017097/JAW. 

The research proposed and carried out under this grant con- 
cerned the detection and characterization of novel metal-binding 
proteins. In particular, the research goals as outlined in the original 
proposal were to detect novel metalloproteins from unusual bacte- 
ria such as Thiobacillus and Sulfolobus, to characterize one or more 
such novel metal-binding proteins, and as a long range goal beyond 
the scope of the proposal, to explore the conditions necessary for 
an industrial or scientific application of metal-binding proteins and 
to determine its relative advantages and limitations for the proposed 
application. Naturally occurring, metal-binding proteins are gener- 
ally not a major component of living organisms and are thus diffi- 
cult to identify and isolate. An important part of this research in- 
volved the development of techniques that would enable us to ex- 
amine the proteins of bacteria for the presence of novel metal-bind- 
ing proteins. Since many metal-binding proteins are rich in cysteine, 
we placed emphasis on techniques that would detect cysteine in 
proteins. The techniques that we examined included polyacrylamide 
gel electrophoresis of [**S]cysteine-labeled cellular proteins, fast 
protein liquid chromatography (FPLC), and high-pressure liquid 
chromatography (HPLC) with on-line detection of copper or sulf- 
hydryl groups. We demonstrated that these techniques work in 
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model systems (yeast metallothionein and synthetic metal-binding 
polypeptides), and used them to examine the cellular proteins of 
Acidiphilium organovorum. Unfortunately, we were unable to iden- 
tify any novel metal-binding proteins in this unusual, metal-resistant 
bacterium. 10 refs., 5 figs., 2 tabs. 


55069 (DOE/ER/60565—1) Genomic sequence compari- 
sons: Progress report, August 1, 1987-April 7, 1988. Church, 
G.M. (Harvard Univ., Boston, MA (USA). Dept. of Genet- 
ics). 1988. Contract FG02-87ER60565. 3p. NTIS, PC A02/ 
MF AOl1; 1; GPO Dep. Order Number DE88015700/JAW. 

A multiplex sequencing method for DNA has been refined 
and tested. DNA fragments strategically tagged by ligation to a 
small set of unique oligonucleotides are pooled and subjected to 
genomic sequencing. Chemical sequencing reactions have been ex- 
pedited by adaptation to use of 96 well plates. The electrophoreti- 
cally separated products are transferred from gels to nylon mem- 
branes. Each membrane can yield a quantity of data equivalent to 
that from one conventional sequencing gel multiplied by the 
number of probes used. The maximum number of probings per 
membrane has increased from 9 to 52. Throughout these probings 
both signal strength and image quality are retained at their original 
levels which suggests that the upper limit may be still higher. The 
number of membranes which can be simultaneously probed per day 
has increased from 8 to 81. 


55070 (DOE/OR/00033—T413) A structure-activity re- 
lationship study of platelet-activating factor. Surles, J.R. 
(North Carolina Univ., Chapel Hill (USA)). 1987. Contract 
AC05-760R00033. 142p. NTIS, PC A07/MF AO1; 1; GPO 
Dep. Order Number DE88015646/JAW. 

Several analogues of platelet-activating factor (1-0-alkyl-2-0- 
acetyl-sn-glycero-3-phosphocholine, PAF), an alkylglycerophospho- 
lipid that was found to be a mediator in Type I immediate hyper- 
sensitivity and also possessed potent hypotensive properties, were 
synthesized. These PAF analogues were evaluated in a qualitative 
structure-activity relationship study for their rabbit neutrophil de- 
granulation properties and their antihypertensive properiies in rats. 
Variations were made in each of the moieties attached to the three 
glycerol backbone carbons. Variation in sn-1-0-alkyl chain length 
from fourteen to nineteen carbons and introduction of one or two 
double bonds revealed that the 1-0-hexadecyl species of PAF was 
the most active analogue in this series in our assay systems. Substi- 
tution of various deoxyalkyl groups for the 2-0-acetyl moiety result- 
ed in severely diminished bioactivities and no inhibition of rat 
plasma acetylhydrolase activity. Substitution of bulky trialkylam- 
monium moieties for the trimethylammonium portion of the phos- 
phocholine moiety resulted in an analogue (triethylammonium, 41) 
with reduced immediate hypersensitivity properties and 560% rela- 
tive antihypertensive potency. 


55071 (INIS-mf—11309, pp 47-48) NOESY-TOCSY and 
ROESY-TOCSY: the application of 2D-NMR techniques con- 
taining spin-lock sequences for the sequential assignment of 
peptides. Kessler, H.; Haase, B.; Gemmecker, G.; Steuerna- 
gel, S. (Frankfurt Univ. (Germany, F.R.). Inst. fuer Organ- 
ische Chemie). 1988. NTIS (US Sales Only), PC A09/MF 
A01. Order Number DE88704029/JAW. (CONF-8805190— 


) 
From 9. European experimental NMR conference; Bad 
Aussee, Austria (16 May 1988). 


55072 (INIS-mf—11309, pp 22) Principles and applica- 
tions of 3D NMR spectroscopy. Griesinger, C.; Soerensen, 
O.W.; Ernst, R.R. (Eidgenoessische Technische Hochs- 
chule, Zurich (Switzerland)). 1988. NTIS (US Sales Only), 
PC A09/MF AOl. Order Number DE88704029/JAW. 
(CONF-8805190—). 

From 9. European experimental NMR conference; Bad 
Aussee, Austria (16 May 1988). 


55073 (INIS-mf—11309, pp 12) NMR and macromolecu- 
lar structure. Jardetzky, O. (Stanford Univ., CA (USA)). 
1988. NTIS (US Sales Only), PC A09/MF AOl1. Order 
Number DE88704029/JAW. (CONF-8805190—). 
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From 9. European experimental NMR conference; Bad 
Aussee, Austria (16 May 1988). 


55074 (INIS-mf—11309, pp 11) Determination of three- 
dimensional structures of proteins in solution. Clore, G.M.; 
Gronenborn, A.M. (National Institutes of Health, Bethesda, 
MD (USA)). 1988. NTIS (US Sales Only), PC A09/MF 
A0O1l. Order Number DE88704029/JAW. (CONF-8805190— 


) 
From 9. European experimental NMR conference; Bad 
Aussee, Austria (16 May 1988). 


55075 (INIS-mf—11309, pp 10) Dynamics of protein 
folding. Dobson, C.M. (Oxford Univ. (UK). Inorganic 
Chemistry Lab.). 1988. NTIS (US Sales Only), PC A09/MF 
A01. Order Number DE88704029/JAW. (CONF-8805190— 
- 


From 9. European experimental NMR conference; Bad 
Aussee, Austria (16 May 1988). 


55076 (INIS-mf—11309, pp 8) NMR studies of protein 
structure and protein-DNA interactions. Kaptein, R. (Rijk- 
suniversiteit Utrecht (Netherlands)). 1988. NTIS (US Sales 
Only), PC A09/MF A0Ol. Order Number DE88704029/ 
JAW. (CONF-8805190—). 

From 9. European experimental NMR conference; Bad 
Aussee, Austria (16 May 1988). 


55077 Evidence supporting lysine 166 of Rhodospirillum 
rubrum ribulosebisphosphate carboxylase as the essential base 
which initiates catalysis. Lorimer, G.H.; Hartman, F.C. (E. 
I. du Pont de Nemours and Co., Wilmington, DE (USA)). 
Journal of Biological Chemistry; 263: No. 14, 6468-6471(15 
May 1988). Contract AC05-840R21400. 

The €-amino group of Lys-166 of Rhodospirillum rubrum ri- 
bulosebisphosphate carboxylase/oxygenase was postulated as the es- 
sential base which initiates catalysis by abstracting the proton at C- 
3 or ribulose 1,5-bisphosphate. To scrutinize this possibility, the 
site-directed Gly-166 mutant, totally devoid of ribulosebisphosphate 
carboxylase activity, was examined for its ability to catalyze each 
of three partial reactions. When carbamylated at Lys-191 (i.e., acti- 
vated with CO. and Mg”), wild-type enzyme catalyzed the hy- 
drolysis of 2-carboxy-3-keto-D-arabinitol 1,5-bisphosphate, the six- 
carbon reaction intermediate of the carboxylase reaction. Likewise, 
when carbamylated at Lys-191, the Gly-166 mutant also catalyzed 
the hydrolysis of this reaction intermediate. The carbamylated wild 
type catalyzed the enolization of ribulose 1,5-bisphosphate as indi- 
cated by the transfer of *H radioactivity from [3-*Hjribulose, 1,5- 
bisphosphate to the medium. However, even when carbamylated at 
Lys-191, the mutant protein did not catalyze the enolization of ribu- 
lose 1,5-bisphosphate. These properties exclude the €-amino group 
of Lys-166 as an obligatory participant in the hydrolysis of 2-car- 
boxy-3-keto-D-arabinitol 1,5-bisphosphate. In contrast, these prop- 
erties are consistent with the €-amino group of Lys-166 functioning 
as an acid-base catalyst in the enolization of ribulose 1,5-bisphos- 
phate (when the enzyme is carbamylated) and in the decarboxyla- 
tion of 2-carboxy-3-keto-D-arabinitol 1,5-bisphosphate (when the 
enzyme is decarbamylated). Alternatively, Lys-166 may stabilize 
the transition states of these two partial reactions. 


5503 Cytology 
REFER ALSO TO CITATION(S) 55070, 55095, 55096, 55311 


55078 (INIS-mf—11309, pp 91-92) /sup 2/H-NMR-spec- 
troscopy of oriented phospholipid bilayers. Huebner, W.; 
Blume, A. (Freiburg Univ. (Germany, F.R.). Inst. fuer Phy- 
sikalische Chemie). 1988. NTIS (US Sales Only), PC A09/ 
MF AOl. Order Number DE88704029/JAW. (CONF- 
8805190—). 

From 9. European experimental NMR conference; Bad 
Aussee, Austria (16 May 1988). 
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55079 (INIS-mf—11309, pp 6) /sup 31/P and /sup 1/H 
NMR studies of brain metabolism in vivo. Gadian, D.G. 
(Royal Coll. of Surgeons of England, London). 1988. NTIS 
(US Sales Only), PC A09/MF AOl. Order Number 
DE88704029/JAW. (CONF-8805190—). 

From 9. European experimental NMR conference; Bad 
Aussee, Austria (16 May 1988). 


55080 (PB—88-221601/XAB) Walk-through survey 
report of Burns-Biotec Laboratories, Omaha, Nebraska, No- 
vember 24-25, 1980. Elliott, L.; Pauker, S. (National Inst. for 
Occupational Safety and Health, Cincinnati, OH (USA). 
Div. of Surveillance, Hazard Evaluation and Field Studies). 
15 Mar 1981. 28p. (WS—131.17). NTIS, PC A03/MF AOl1. 

In efforts to understand risks to workers engaged in research 
with recombinant DNA processes and associated industries, a walk- 
through survey was conducted at Burns-Biotec Laboratories near 
Omaha, Nebraska. At the facility, human leukocyte interferon pro- 
duction was carried out using recombinant DNA fermentation tech- 
niques in facilities separate from other work at the company. Six 
employees were assigned to the recombinant DNA project; 45 em- 
ployees worked at the facility. An Institutional Bio-Safety Commit- 
tee was formed in compliance with National Institutes of Health 
(NIH) guidelines. Work practices and emergency and accident pro- 
cedures were reviewed. The authors conclude that Burns-Biotec 
Laboratories are meeting various relevant safety issues in a respon- 
sible manner. Specific recommendations are offered concerning val- 
idation procedures, facility design, work practices, and a medical 
surveillance program. 


55081 (PB—88-224381/XAB) Detection of CCl,-induced 
oxidation of hepatic tissue in vivo by oxygen-18 tracing. 
Hatch, G.E.; Santrock, J.; Slade, R.; Hayes, J.M. (Environ- 
mental Protection Agency, Research Triangle Park, NC 
(USA). Health Effects Research Lab.). 1988. 10p. (EPA— 
600/J-88/041). NTIS, PC A02/MF AOl1. 

Pub. in Toxicology and Applied Pharmacology, Vol. 93, 81- 
88(1988). 

Oxygen can become a damaging influence in tissues and cells 
exposed to environmental pollutants. This paper describes the first 
application of a new technique for tracing oxygen in tissues ex- 
posed to pollutants. Carbon tetrachloride (CCl) was found to cause 
oxidation of liver tissue in rats which was measurable using oxygen- 
18 labeling procedures. Rats that breathed oxygen-18 while being 
exposed to CCl, were found to have oxidized lipids, macromole- 
cules, and water-soluble substances in their livers. The techniques 
outlined in the paper should be useful for elucidating mechanisms 
of injury and increased aging of tissues exposed to pollutants. 


5504 Genetics 


REFER ALSO TO CITATION(S) 55080, 55103, 55104 


55082 (PB—88-162813) Mapping our genes: Federal 
genome projects: How vast? How fast? Transcript of work- 
shop "Costs of human genome projects”. (Office of Technol- 
ogy Assessment (U.S. Congress), Washington, DC). 7 Aug 
1987. 28lp. NTIS, PC A13/MF AOl. Order Number 
TI188010823/JAW. 

This report provides the transcript of a workshop entitled 
"Costs of Human Genome Projects” which was convened by the 
US Office of Technology (OTA) Assessment. The purpose of the 
workshop was to provide the OTA with the opinions and advice of 
several key experts concerning what the cost of genetic mapping 
and gene sequencing of the human genone might be. (DT) 


55083 (PB—88-225149/XAB) Expansion of the US Na- 
tional Seed Storage Laboratory: program and design consider- 
ations. Final report. (National Research Council, Washing- 
ton, DC (USA)). Apr 1988. 28p. NTIS, PC A03/MF AO1. 

The Work Group on the National Seed Storage Laboratory 
(NSSL) of the Committee on Managing Global Genetic Resources 
examined the future needs of the NSSL in relation to its projected 
mission within the National Plant Germplasm System (NPGS), the 
current operations with existing facilities, and the initial project 
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proposal for NSSL expansion. The work group concluded that as a 
base-collection site, the existing facility has antiquated refrigeration 
technology and insulation in the cold rooms; presents difficulties for 
assuring safe, secure storage of plant germplasm; and will not meet 
expected future space requirements. The existing facility appears to 
hamper work efficiency and operational oo Hence, upgrading 
and expansion are justified. 


5505 Metabolism 


REFER ALSO TO CITATION(S) 52995, 54983, 55090, 55294, 55317 


55084 (AD-A—194523/7/XAB) Studies on the biodispo- 
sition of o tes in mice. Annual summary report 
No. 2, 1 August 1983-31 July 1984. Martin, B.R. (Medical 
Coll. of Virginia, Richmond (USA). Dept. of Pharmacology 
and Toxicology). Aug 1984. 7ip. NTIS, PC A04/MF AO1. 

The correlation between the biodisposition of radiolabeled 
organophosphates and their pharmacological effects were studied in 
mice after either i.v. administration or inhalation. It was found that 
3H-diisopropylfluoro-phosphate (DFP) penetrated all tissues within 
1 min of i.v. treatment. Irreversible binding to tissues occurred im- 
mediately. There was also evidence that appreciable quantities of 
3H-DFP were rapidly hydrolyzed to *H-DIP. Cholinesterase inhi- 
bition in plasma, diaphragm and brain were temporally correlated 
with the levels of bound *H-DIP except at some of the earlier time 
points. DFP also produced a decrease in spontaneous activity, the 
time course of which was correlated with neither *H-DFP and *H- 
DIP levels nor cholinesterase inhibition in brain which suggested 
that noncholinesterase bound *H-DIP was responsible for this CNS 
depression. 


5506 Medicine 


REFER ALSO TO CITATION(S) 53826, 54542, 54658, 55747 


55085 (AD-A—195438/7/XAB) To determine the best 
means of providing a diagnostic nuclear medicine capability at 
US Darnall Army Hospital, Fort Hood, Texas. Master's 
thesis, July 1978-July 1979. Evans, J.M. (Academy of 
Health Sciences (Army), Fort Sam Houston, TX (USA). 
Health Care Administration). Jul 1979. 97p. (HCA—37-88). 
NTIS, PC A05/MF AOI. 

This study was to determine the optimal financial solution to 
providing a diagnostic-medicine capability at U.S. Darnall Army 
Hospital, Fort Hood, Texas. 


55086 (DOE/ER/60639—1) Radiopharmaceuticals for di- 
agnosis and treatment: Progress report, January 1, 1988-De- 
cember 31, 1988. Kuhl, D.E. (Michigan Univ., Ann Arbor 
(USA). Div. of Nuclear Medicine). Sep 1988. Contract 
FG02-88ER60639. 8p. NTIS, PC A02/MF A0Ol; 1; GPO 
Dep. Order Number DE88016543/JAW. 

This report describes the production of fluorine 18 radio- 
pharmaceuticals. The text includes intermediates formed and the 
conditions needed for producing an appropriate yield. Another sec- 
tion briefly describes the selection and modification of an industrial 
robot for use within a hot cell. 3 refs., 2 figs., 1 tab. (TEM) 


55087 (DOE/EV/04625—T5) Evaluation of mechanisms 
of localization of radiogallium and comparison with other 
tumor and inflammatory imaging agents: Final report, Octo- 
ber 1, 1977-June 30, 1988. Hoffer, P.B. (Yale Univ., New 
Haven, CT (USA). School of Medicine). Jul 1988. Contract 
AC02-78EV04625. 16p. NTIS, PC A03/MF AOl. Order 
Number DE88017240/JAW. 

This contract demonstrates the importance of energy spec- 
tral uniformity of Auger (gamma) cameras in nuclear imaging. A 
second goal was to determine the mechanism of radiogallium local- 
ization in tumor and infection and to attempt to improve the quality 
of radiogallium scans. The project succeeded in developing a com- 
puter based system for improving energy spectral uniformity in the 
gamma camera. During the period of development of this program, 
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energy spectral uniformity became recognized by major camera 
manufacturers as an important parameter in determining image 
quality. These manufacturers subsequently incorporated many of 
the concepts explored in our research into spectral uniformity cor- 
rection devices. The current, most popular, devices used in the 
gamma camera for this purpose are integrated circuit based systems 
which actually replace the computer correction system used in our 
original development. In the area of radiogallium imaging, we were 
able to demonstrate the importance of iron binding proteins such as 
lactoferrin and iron binding micromolecules such as siderophores in 
the localization of gallium at sites of tumor or inflammation. We 
were also able to demonstrate the importance of the transferrin re- 
ceptor in the localization of radiogallium in some tumors. Numer- 
ous ancillary experiments done under this contract also aided in the 
clinical application of radiogallium to the staging of various tumors 
and in the detection of inflammatory disease. 60 refs., 4 figs. 


55088 (INIS-mf—11307) Comparison of two methods of 
radiopharmaceuticals production and evaluation of their qual- 
ity. Portillo L, M.C.; Rodriguez J, S. (Unidad de Medicina 
Nuclear de la Direccion General de Energia Nuclear (Gua- 
temala)). (Universidad de San Carlos de Guatemala, Guate- 
mala City). May 1987. 112p. (In Spanish). NTIS (US Sales 


Only), PC A06/MF AOl. Order Number DE88704271/ 
JAW. 


Two methods for the following five radiopharmaceuticals 
production were compared: sulfur colloid, diethylenetriamine pen- 
taacetic calcium salt, phyrophosphate sodium, albumin aggregated, 
glucoheptonate calcium salt. Radiochemical purity was determined 
by electrophoresis, thin-layer chromatography and bio-distribution 
test in mice and rats. It was concluded that chromatographic 
method shows better efficiency and that bio-distribution test should 
be done only when testing new radiopharmaceuticals because the 
good correlation of this test with thin-layer chromatography. 


55089 (INIS-mf—11309, pp 7) Combined NMR-imaging 
and NMR-spectroscopy techniques. Haase, A. (Max-Planck- 
Institut fuer Biophysikalische Chemie (Karl-Friedrich-Bon- 
hoefer-Inst.), Goettingen (Germany, F.R.)). 1988. NTIS (US 
Sales Only), PC A0O9/MF AOl. Order Number 
DE88704029/JAW. (CONF-8805190—). 


From 9. European experimental NMR conference; Bad 
Aussee, Austria (16 May 1988). 


55090 (INIS-mf—11309, pp 5) Miultivolume selective 
spectroscopy, deuterium imaging and /sup 13/C-NMR as 
tools for the study of in vivo metabolism. Seelig, J.; Mueller, 
S.; Link, J.; Cerdan, S. (Basel Univ. (Switzerland)). 1988. 
NTIS (US Sales Only), PC A09/MF A0O1. Order Number 
DE88704029/JAW. (CONF-8805190—). 


From 9. European experimental NMR conference; Bad 
Aussee, Austria (16 May 1988). 


55091 (INIS-mf—11309, pp 4) In vivo and in situ proton 
spectroscopy using volume selection. Decorps, M.; Kienlin, 
M.von; Remy, C.; Benabid, A.L. (Centre d'Etudes Nu- 
cleaires de Grenoble, DRF/Service de Physique/RMBM, 
Grenoble (France); LMCEC, Faculte de Medecine de Gre- 
noble, La Tronche (France)). 1988. NTIS (US Sales Only), 


PC AO9/MF AOl. Order Number DE88704029/JAW. 
(CONF-8805190—). 


From 9. European experimental NMR conference; Bad 
Aussee, Austria (16 May 1988). 


55092 (INIS-mf—11309, pp 1) Metabolic spectroscopy 
and high-field imaging in cancer research. Lhoste, J.M. (Insti- 
tut Curie, Section de Biologie, Orsay (France)). 1988. NTIS 


(US Sales Only), PC A09/MF AOl. Order Number 
DE88704029/JAW. (CONF-8805190—). 


From 9. European experimental NMR conference; Bad 
Aussee, Austria (16 May 1988). 
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(PNL—6601) Performance testing of radiobioassay 
eesiilin In vitro measurements, fecal study report. Ma- 
cLellan, J.A. (Battelle Pacific Northwest Lab., Richland, 
WA (USA)). Sep 1988. Contract AC06-76RL01830. 47p. 
NTIS, PC A03/MF AOl. Order Number DE88017377/ 
JAW. 

This study evaluated nine radiobioassay laboratories; per- 
formances in analyzing fecal samples to determine the samples’ 
levels of radioactivity. A total of 135 artificial fecal samples were 
sent to nine laboratories. Each laboratory received five samples 
spiked with 9. 58 pCi of *°*°Pu, five samples spiked with 1.13 pCi 
239Pu, and five unspiked blank samples. Four of the laboratories re- 
turned data for all samples; four reported they were unable to com- 
plete the analyses; one analyzed six samples (three blanks and three 
of the lower activity samples). Results reported by the laboratories 
were analyzed by statistical methods specified in the draft standard 
for relative bias, relative precision, and minimum detectable activity 
(MDA). The calculated relative biases of all laboratories were well 
within the criteria of the standard ({minus}0.25 to +0.5). Biases for 
three laboratories were about 5% and the two others were within 
+-20%. Relative precision statistics for all participating laborato- 
ries were lower than the acceptance criteria of the standard (40%). 
Relative precision was less than 15% for one laboratory; for two 
others, it was less than 10%; and for the remaining two, it was less 
than 5% of the acceptance criteria. For the MDA criterion, four of 
the five laboratories passed. For all four of the passing laboratories, 
the entire 90% confidence interval was less than the specified ac- 
ceptable minimum detectable amount (acceptable MDA) of 1 pCi. 
for the fifth laboratory, the MDA was 80% above the acceptable 
MDA specified in the draft standard. 16 refs., 3 figs., 3 tabs. 


5507 Microbiology 
REFER ALSO TO CITATION(S) 52995, 54983 


55094 (DOE/ER/60685—1) Progress report for improve- 
ment of the subsurface microbial culture collection. Balkwill, 
D.L. (Florida State Univ., Tallahassee (USA). Dept. of Bio- 
logical Science). 15 Aug 1988. Contract FG05-88ER60685. 
6p. NTIS, PC A02/MF AO1. Order Number DE88017246/ 
JAW 

" Punds are requested to promote more efficient operation of 
the Subsurface Microbial Culture Collection (SMCC) that is cur- 
rently housed in our laboratory at The Florida State University. 
We will improve the operation of the SMCC by accomplishing two 
objectives: (1) We will speed the production of lyophilized (freeze- 
dried) strains by acquiring and applying new technology. (2) We 
will expand our quality assurance/quality control measures by re- 
examination of an increased number of strains and by distribution of 
preserved cultures to other laboratories for comparison analysis. 
Accomplishment of these objectives will help us to produce a 
greater number of the preserved microbial cultures that are likely 
to be used in future DOE-sponsored research on remediation of 
groundwater contamination and to ensure that the SMCC database 
(which describes the cultures in the SMCC) will also be of value in 
such investigations. 


5508 Morphology 


55095 (AECS-FRSR—3/5/87) Basement membrane con- 
stituents in the mouse embryo’s tooth. An autoradiographic 
study. Osman, M.; Ruch, J.V. (Damascus Univ. (Syria). 
Faculty of Science; Inst. de Biologie Medicale, Faculte de 
Medecine, Univ. Louis Pasteur, 67085 Strasbourg (France)). 
(Atomic Energy Commission, Damascus (Syria)). 1987. 28p. 
(In Arabic). NTIS (US Sales Only), PC A03/MF AOl1. 
Order Number DE88703088/JAW. 

Enamel organs isolated from the lower first teeth of 18-days 
old white mouse embryo by trypsin treatment were used in this 
study. The organs were cultured during periods of increasing time 
on a semi-solid medium containing cock serum. In another chase 
experiments, the organs were cultured on a liquid medium contain- 
ing proline-/sup 3/H, leucine-/sup 3/H, and glucosamine-/sup 3/H, 
were studied by autoradiography using both light and electron mi- 
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croscopes. It has been shown that the nature of the culture medium 
does not apparently interfere with the ability of the enamel to re- 
constitute the basement membrane. On the other hand, it have been 
found obvious differences concerning the kinetic of the used iso- 
topes. The results indicate that the turn-over of the basement mem- 
brane constituents represents a continuous and homogenous process 
which continues to take place during, before and after reconstitu- 
tion. 42 refs. 


5509 Pathology 


REFER ALSO TO CITATION(S) 54870, 54927, 54929, 55107, 55111, 55113, 
55240, 55292, 55312, 55313, 55315, 55320 


55096 (AD-A—194391/9/XAB) Membrane alterations 
following toxic chemical insult. Research progress report No. 
3 (Final), 15 July 1984-31 January 1988. Liss, A. (State 
Univ. of New York, Binghamton (USA). Dept. of Biologi- 
cal Sciences). 10 Mar 1988. 1lp. NTIS, PC A03/MF AOI. 

A procaryotic cell system was developed that can be used to 
determine the toxic action of chemicals acting at the level of the 
eucaryotic or procaryotic cytoplasmic membrane. Cell wall-less mi- 
crobes known as mycoplasmas were used. In this current study, 
two perfluorinated fatty acids (CB and C10) were found to inhibit 
the growth of the test mycoplasmas. Two apparent activities, cyto- 
toxicity and cytolysis, were observed. At high concentrations (> 10 
mM), a detergent-like action was noted. At low concentrations 
(<10 mM), cell death was observed without detectable cell lysis. 
Altering the cell membrane (the presumed target of the toxic com- 
pounds) resulted in altered levels to toxicity. Similar results were 
obtained when human or murine B-cells were used as the target or- 
ganism. The toxic action of the perfluorinated fatty acids apparent- 
ly involves some interaction with the membrane of the cells being 
treated. 


55097 (CONF-8709235—, pp 171) Recent advances in 
the diagnosis of chronic beryllium disease. Markham, T.N. 
(Brush Wellman, Inc., Cleveland, OH (USA)). 19 Feb 1988. 
NTIS, PC A 16. Order Number DE88009550/JAW. 

From Beryllium science: US/UK agreement on the use of 
atomic energy for mutual defense; Livermore, CA, USA (22 Sep 
1987). 

- Acute and chronic beryllium disease are lung diseases identi- 
fied in workers exposed to beryllium and beryllium-containing ma- 
terials. Although scattered cases were reported in Europe earlier, 
these diseases were not recognized in the U.S. until the 1940's. 
Originally thought to be a continuum of the same disease, it is now 
clear they are separate entities with significantly different pathogen- 
eses and prognoses. Acute beryllium disease was a chemical pneu- 
monia, now only of historical interest, with the last cases occurring 
nearly 20 years ago. However, chronic beryllium disease, a granu- 
lomatous, interstitial, pneumonitis, can develop in 1-2% of workers 
exposed to a significant quantity of beryllium. This condition is 
considered an immunological disease and presents a difficult differ- 
ential diagnostic dilemma between other granulomatous diseases 
most notably sarcoidosis. New specific diagnostic tests have recent- 
ly become more available which will be described, as well as their 


relationship to the more traditional use of x rays and pulmonary- 
function tests. 


55098 (PB—88-224373/XAB) Use of the Microscreen 
phage-induction assay to assess the genotoxicity of 14 hazard- 
ous industrial wastes. Houk, V.S.; DeMarini, D.M. (Envi- 
ronmental Protection Agency, Research Triangle Park, NC 
(USA). Health Effects Research Lab.). 1988. 20p. (EPA— 
600/J-88/042). NTIS, PC A03/MF AO1. 

Pub. in Environmental and Molecular Mutagenesis, Vol. 11, 
13-29(1988). 

The Microscreen phage-induction assay, which quantitative- 
ly measures the induction of prophage lambda in Escherichia coli 
WP2s lambda, was used to test 14 crude (unfractionated) hazardous 
industrial-waste samples for genotoxic activity in the presence and 
absence of metabolic activation. Eleven of the 14 wastes induced 
prophage, and induction was observed at concentrations as low as 
0.4 picograms per ml. Comparisons between the mutagenicity of 
these waste samples in Salmonella and their ability to induce pro- 
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phage lambda indicate that the Microscreen phage-induction assay 
detected genotoxic activity in all but one of the wastes that were 
mutagenic in Salmonella. Moreover, the Microscreen assay detect- 
ed as genotoxic 5 additional wastes that were not detected in the 
Salmonella assay. The applicability of the Microscreen phage-in- 
duction assay for screening hazardous wastes for genotoxic activity 
is discussed along with some of the problems associated with 
screening highly toxic wastes containing toxic volatile compounds. 


55099 (PB—88-230743/XAB) Report of the EPA (Envi- 
ronmental Protection Agency) workshop on the development 
4 cg ym methodologies for tumor promoters. Con- 

(Eastern Research Group, Inc., Arlington, MA 
(USA)). Jun 1987. 217p. NTIS, PC A10/MF AOl. 

At a workshop sponsored by the EPA Office of Research 
and Development, thirteen expert panelists discussed research 
needed to support the development of risk-assessment methodolo- 
gies for tumor promoters. The panelists exchanged current data on 
promotion, identified data gaps, and formulated general and specific 
research recommendations. Available data suggest that there are 
probably at least three stages of carcinogenesis - initiation, promo- 
tion and progression - and that there are agents that are associated 
predominantly with these three stages. The panelists agreed that the 
mechanism of promotion is not currently understood, and they sug- 
gest that there may be several different mechanisms of promotion. 
Available data suggest that promotion is substantially different from 
initiation, and that traditional risk-assessment models for carcino- 
gens are not appropriate for promoters. The panelists agreed that 
not enough data are currently available to assess the risks of pro- 
moters, and that substantial research is needed in several areas. 


55100 (PB—88-233754/XAB) Registry of Toxic Effects 
of Chemical Substances (RTECS), 1985-86 edition: User's 
Guide, Volumes 1, 2, 3, 3a, 4 and 5. Sweet, D.V. (Advanced 

Engineering and Planning Corp., Inc., Rockville, MD 
(USA)). Apr 1987. 6371p. NTIS PC$100.00/MF$45.00. 

Also available from Supt. of Docs. Supersedes PB—85- 
218071. Includes ninety-eight sheets of 48X reduction microfiche. 

This is the fourteenth edition of the Registry of Toxic Ef- 
fects of Chemical Substances (RTECS), published by the National 
Institute for Occupational Safety and Health (NIOSH). RTECS is 
intended to provide basic information on the known toxic and bio- 
logical effects of chemical substances to employers, employees, in- 
dustrial hygienists, physicians, researchers, toxicologists, and 
anyone else with the need to know in order to assure proper and 
safe handling of chemicals. This new Edition supersedes all previ- 
ous printed editions and represents the contents of the complete file 
as of April 1987. The Edition of RTECS contains 88,693 prime 
chemical substances with their associated toxicity data. For these 
entries, 227,263 synonyms are included as cross-references. 


55101 (PB—88-867247/XAB) Asbestos: chronic health 
effects. January 1978-August 1987 (Citations from the Life 
Sciences Collection data base). Report for January 1978- 
August 1987. (National Technical Information Service, 
Springfield, VA (USA)). Aug 1988. 134p. NTIS PC NO1/ 
MF NOl. 


This bibliography contains citations concerning laboratory 
and clinical studies, and case histories of chronic health effects re- 
lated to asbestos. Topics include descriptions of disease progression, 
mortality and survival studies, and epidemiological and immunolo- 
gical aspects of asbestos-related disorders. Synergistic effects with 
cigarette smoking are also examined. (This updated bibliography 
contains 346 citations, none of which are new entries to the previ- 
ous edition.) 


55102 (PB—88-867254/XAB) Asbestos: chronic health 
effects. September 1987-July 1988 (Citations from the Life 
Sciences Collection data base). Report for September 1987- 
July 1988, (National Technical Information Service, Spring- 
field, VA (USA)). Aug 1988. 3lp. NTIS PC NO1/MF NO!. 

Supersedes PB—87-865283. 

This bibliography contains citations concerning laboratory 
and clinical studies, and case histories of chronic health effects re- 
lated to asbestos. Topics include descriptions of disease progression, 
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mortality and survival studies, and epidemiological and immunolo- 
gical aspects of asbestos related disorders. Synergistic effects with 
cigarette smoking are also examined. (This updated bibliography 
contains 58 citations, all of which are new entries to the previous 
edition.) 


5510 Physiological Systems 


REFER ALSO TO CITATION(S) 55079, 55094 


55103 (DOE/ER/10888—T2) [Genetic engineering with 
a gene encoding a soybean storage protein]. Beachy, R.N. 
(Washington Univ., St. Louis, MO (USA). Dept. of Biol- 
ogy). 18 Dec 1985. Contract AC02-81ER10888. 5p. NTIS, 
PC A02. Order Number DE88016895/JAW. 

We have isolated and characterized a gene which encodes 
the alpha prime subunit of beta conglycinin. This gene was fully se- 
quenced by DNA sequence analysis and a report of that work was 
prepared and submitted for publication in early November 1985. 
This represented the culmination of several years of research effort 
by several scientists. A preprint of that work is attached to this 
report and has been offered by Dr. J.J. Doyle, Dr. Mary A. 
Schuler and Dr. Jerry Slighton, as well as myself. This paper is a 
comparison of the alpha prime subunit gene with a similar gene 
from phaseolus vulgaris, the common garden bean. In this paper we 
compare the sequences that are 5’ of the gene, and which would 
represent the transcriptional promoter, as well as the sequences 
within the structural region of the gene. The sequence paper also 
compares the amino acid sequence of these two genes with that of 
other genes from Phaseolus, peas and from soybeans. On the basis 
of this comparison, we predict evolutionary trends within the multi- 
gene families which encode these proteins in the various plants, as 
well as to look at the protein itself to try to predict regions of the 
protein that might have functional significance. All of this work 
was done on a prior DOE-BER grant and has simply been reported 
here for the first time. 






55104 (DOE/ER/10888—T3) [Genetic engineering with 
a gene encoding a soybean storage protein]. Beachy, R.N. 
(Washington Univ., St. Louis, MO (USA). Dept. of Biol- 
ogy). 23 Dec 1986. Contract AC02-81ER10888. 6p. NTIS, 
PC A02/MF AO1. Order Number DE88016894/JAW. 

This report summarizes the progress on the grant. The pur- 
pose of our research is to study the expression of genes encoding B- 
conglycinin, a seed storage protein of soybeans. In previous reports 
we described the isolation and characterization of one such gene, 
that encoding the a’-subunit of B-conglycinin. Characterization in- 
cluded DNA sequence analysis, and comparison with comparable 
genes of Phaseolus and Peseine. A reprint of the JBC paper is in- 
cluded with this report. A primary reason for determining the se- 
quence and for making the comparison with the phaseolin gene se- 
quence was to attempt to identify the DNA sequences that are re- 
sponsible for regulating the expression of the a'-gene. The compari- 
son reported in the JBC paper was very helpful; however, it was 
only comparative and we then extended our work to functionally 


identify the sequences that are important for the expression of this 
gene. 







55105 (DOE/ER/60727—1) Constraints of bioenergetics 
on the ecology and distribution of vertebrate ectotherms: 
Progress report, 1 January 1988-31 December 1988. Spotila, 
J.R. (Drexel Univ., Philadelphia, PA (USA). Dept. of Bios- 
cience and Biotechnology). Aug 1988. Contract FG02- 
88ER60727. 18p. NTIS, PC A03/MF A01; 1; GPO Dep. 
Order Number DE88016898/JAW. 

The constraints of bioenergetics on the ecology and distribu- 
tion of vertebrate ectotherms were quantified. During 1988, we 
conducted studies: (1) to determine the role of incubation tempera- 
ture on the post-hatching growth rate of the snapping turtle, Chely- 
dra serpentina, (2) to establish the rate of energy expenditure of the 
slider turtle, Trachemys scripta, in the field, (3) to determine the 
field metabolic rates, body temperatures and selected microclimates . 
of the box turtle, Terrapene carolina, and (4) to measure the effect 
of diet type on the consumption rate, digestion rate and digestive 
efficiency of adult T. scripta. We also continued our research on 


the three-dimensional bioenergetic climate space for freshwater tur- 
tles. In addition, we completed editing the symposium volume from 
our symposium on Constraints of Bioenergetics on Animal Popula- 
tion Dynamics that was held at the last meeting of the American 
Society of Zoologists. 43 refs., 1 fig., 1 tab. 


55106 (DOE/ER/60727—3) Roles of diet protein and 
temperature in the nutritional energetics of juvenile slider tur- 
tles, Trachemys scripta:. Avery, H.W. (State Univ. of New 
York, Buffalo (USA). Dept. of Biology). Aug 1988. Con- 
tract FG02-88ER60727. 76p. NTIS, PC AOS5/MF AOl. 
Order Number DE88016896/JAW. 

Juvenile slider turtles (Trachemys scripta) were used in labo- 
ratory experiments to determine the effects of dietary protein and 
ambient temperature on growth rates, food consumption rates, di- 
gestion rates and digestive efficiencies, in order to better understand 
how the interactive roles these environmental factors may poten- 
tially influence body sizes and growth rates of individuals among 
wild slider turtle populations. Changes in plastron length, carapace 
length and body mass were significantly greater for Trachemys 
scripta eating 25% and 40% crude protein diets than for those 
eating 10% crude protein. Those consuming 10% crude protein 
showed significant decreases in all measurements of body size over 
a 13 wk period. These data suggest that dietary protein may be an 
important nutritional component to the growth of juvenile slider 
turtles, and that elevated thermal conditions, combined with a high 
dietary protein availability, may in part explain the exceedingly 
high growth rates of slider turtles attained in certain wild popula- 
tions. 63 refs., 11 figs., 6 tabs. 
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REFER ALSO TO CITATION(S) 52981, 53048, 54166, 54871, 54872, 54873, 
54874, 54875, 54876, 54877, 54878, 54880, 54881, 54882, 54883, 54884, 54885, 
54886, 54890, 54891, 54892, 54893, 54894, 54895, 54896, 54897, 54898, 54901, 


54902, 54903, 54904, 54905, 54906, 54908, 54915, 55032, 55080, 55097, 55101, 
55102, 55327, 55329 





55107 (CONF-8709235—, pp 172-177) Special review of 
evaluation and control of occupational exposure to beryllium 
at DOE facilities. Jackson, J.O.; Ross, D.M.; Wambach, 
P.F. (Los Alamos National Lab., NM (USA)). 19 Feb 1988. 
NTIS, PC A 16. Order Number DE88009550/JAW. 

From Beryllium science: US/UK agreement on the use of 
atomic energy for mutual defense; Livermore, CA, USA (22 Sep 
1987). 

” Results of special reviews of beryllium operations are pre- 
sented to gather facts on the adequacy of the Department's pro- 
grams for the evaluation and control of occupational exposure to 
beryllium. The special review was initiated by the Assistant Secre- 
tary for Environment, Safety, and Health. This report is addressed 
to all DOE operating contractors that conduct beryllium oper- 
ations. It is intended to describe the strengths and weaknesses of 
occupational health programs observed during this review and to 
provide guidance on acceptable practice for the evaluation and 
control of occupational exposure to beryllium. The beryllium oper- 
ations visited during this review were at the Rocky Flats Plant, the 
Y-12 Plant, and Lawrence Livermore National Laboratory. 


55108 (PB—88-221247/XAB) Health-hazard-evaluation 
report HETA 86-519-1874, Ensco, El Dorado, Arkansas. 
Singal, M.; Roper, P. (National Inst. for Occupational 
Safety and Health, Cincinnati, OH (USA)). Feb 1988. 44p. 
(HETA—86-519-1874). NTIS, PC A03/MF AO1. 

In response to a request from the Arkansas Department of 
Health, an evaluatior? was made of possible hazardous working con- 
ditions at ENSCO, El Dorado, Arkansas, where a hazardous-waste 
incinerator began burning polychlorinated biphenyls (PCBs) in 
March of 1981. About 275 persons were employed at the facility, 
including 14 located some distance from the site and 50 outside 
truck drivers. Quantifiable amounts of PCBs were detected in all 41 
air samples at concentrations from 0.85 to 40 micrograms per cubic 
meter (microg/cu m), with highest levels in the kiln dock area. All 
56 surface wipe samples contained quantifiable amounts of PCBs. 
Polychlorinated dibenzofurans (PCDF) and polychlorinated di- 
benzo-p-dioxins (PCDD) were found in five of five surface wipe 
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samples. Serum PCB levels ranged from 2 to 385 parts per billion 
(ppb), with 18ppb being the median. The authors conclude that en- 
vironmental and medical data document excessive exposure to 
PCB, and environmental data document the presence of PCDF and 
PCDD. The authors recommend that engineering controls, work 
practices, personal protective equipment and exposure monitoring 
be used to limit exposures. 


55109 (PB—88-221452/XAB) Plant observation report 
and evaluation, Pennwalt Corporation, secondary and 

aliphatic monoamines. (Franklin Research Center, Silver 
—— “MD (USA)). 27 Aug 1980. "p NTIS, PC A05/MF 


A site visit was made to the amine manufacturing facility of 
the Pennwalt Corporation, Wyandotte, Michigan, to evaluate the 
facility in regard to the Secondary and Tertiary Aliphatic Monoa- 
mines Criteria Document. A total of 21 people were directly in 
contact with the amine production process. Two to four of the 
maintenance personnel may also come in contact with the process. 
Maintenance workers ran the risk of exposure not only to primary, 
secondary and tertiary amine compounds, but also to several other 
chemicals being used in the process. The processes used to unload 
raw materials are described, along with reactor operations, decanter 
and recycling operations, distillation operations, product storage 
and shipping. Medical monitoring at the facility included chest x- 
ray, respiratory function tests, sight screening, urinalysis, and back 
x-rays. Restricted and potentially hazardous area signs were clearly 
posted. Employees wore hard hats and safety glasses on the job as 
well as gloves, rubber boots, face shields, goggles, and respirators 
as necessary. Emergency procedures are described, including fire 
protection. Sanitation and personal hygiene are discussed, along 
with monitoring of the workplace conditions. 


55110 (PB—88-221593/XAB) Health-hazard-evaluation 
report HETA 87-042-1869, Florida Department of Health and 
Rehabilitative Services, Jacksonville, Florida. Ornella, G.A.; 
Mathias, C.G.T. (National Inst. for Occupational Safety and 
Health, Cincinnati, OH (USA)). Feb 1988. 48p. (HETA— 
87-042-1869). NTIS, PC A03/MF AO1. 

In response to a request from the State of Florida Depart- 
ment of Health and Rehabilitative Services, Jacksonville, Florida, 
an evaluation was made of working conditions at public health !ab- 
oratories to investigate outbreaks of red rashes, dryness, and chap- 
ping of skin among employees. Exposure to the oxidase reagents 
used in the preliminary identification of Neisseria-gonorrhoeae cul- 
tures was reported by 54 of 99 workers completing a questionnaire. 
In skin-patch tests using oxidase reagents, seven of 27 individuals 
tested positive for allergic contact dermatitis to oxidase reagents. A 
relationship was also noted between those who were nonsensitized 
victims of dermatitis and the degree’ of exposure they had to the 
oxidase reagents. There is a health hazard from exposure to oxidase 
compounds at these public health laboratories. The authors recom- 
mend that more extensive patch testing be carried out and those 
workers testing positive be transferred to other areas of the facility. 
Those workers who are not sensitive should wear disposable vinyl 
gloves when working with oxidase reagents. Work practices should 
be changed to minimize accidental spillage. 


55111 (PB—88-223292/XAB) Improving the use of epide- 
miologic data in health-risk assessment. Erdreich, L.S.; Bur- 
nett, C. (Environmental Protection Agency, Cincinnati, OH 
(USA). Office of Environmental Criteria and Assessment). 
1985. 19p. (EPA—600/J-85/528). NTIS, PC A03/MF AOl1. 

Pub. in Toxicology and Industrial Health, Vol. 1, No. 4, 65- 
81(1985). 

Epidemiolic data with quantitative exposure measures is in- 
frequently available for specific environmental agents. This paper 
discusses screening and evaluating epidemiologic studies for use in 
assessing health risk. The approach recognizes that the various de- 
signs used to increase statistical power and to control for covaria- 
bles have different functions in contemporary risk assessment as 
practiced by regulatory agencies. Each of these study designs is 
categorized for its role in risk analysis as useful for hazard identifi- 
cation or for dose-response assessment. The numerical level of the 
exposure data is a deciding factor in using valid epidemiologic stud- 
ies. However, data measured on an ordinal scale can be used in 
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qualitative assessments and can demonstrate the strength of the re- 
lationship. The application of the procedure is illustrated using epi- 
demiologic studies on the carcinogenicity of chemicals contaminat- 
ed with dioxins. 


55112 (PB—88-224043/XAB) Hazard-evaluation and 
technical-assistance report No. TA-78-35, PHS (Public 
Health Service) Indian Health Center, Fort Washakie, Wyo- 
ming. Gunter, B.J. (National Inst. for Occupational Safety 
and Health, Cincinnati, OH (USA)). Jun 1978. 6p. (NIOSH/ 
TA—78-35). NTIS, PC A02/MF AO1. 

In response to a request from the Public Health Service 
(PHS), an investigation was made of the degree of mercury expo- 
sure occurring at the PHS Indian Health Center, Fort Washakie, 
Wyoming. Two dental operatories were located at the Center. Ex- 
amination of the two operatories indicated that good work prac- 
tices had not been followed when mixing the mercury and metal in 
preparation of dental fillings. A high degree of mercury contamina- 
tion was present in the examining rooms as a result of leaking 
sphygmomanometers. Symptoms experienced by those working 
there included headaches, blood in feces and sputum, mental de- 
pression, stomach cramps, and tremors. Measures should be taken 
to reduce exposures, including decontamination of contaminated 
areas, medical evaluation of exposed workers, replacing sphygmo- 
manometers, use of prepackaged amalgams, using suitable floor 
coverings, yearly measurement of mercury levels in the operatories, 
staff education on the hazards of mercury exposure, and yearly bio- 
logical monitoring. 


55113 (PB—88-224167/XAB) Secondary aliphatic mon- 
oamines: properties, production, uses, exposure, and toxicolo- 
gic, pharmocologic, and biologic effects. (Franklin Research 
Center, Silver Spring, MD (USA)). 30 Nov 1979. 52p. 
(REPT—4). NTIS, PC A04/MF AO1. 

Health hazards associated with workplace exposures to 20 
priority compounds were identified. These compounds include: di- 
methylamine, dimethylamine, methyl-n-butylamine, diallylamine, di- 
n-propylamine, diisopropylamine, n-ethyl-n-butylamine, n-methylcy- 
clohexylamine, n-ethycyclohexylamine, dibutylamine, diisobutyla- 
mine, di-sec-butylamine, diamylamine, diisoamylamine, dicyclohexy- 
lamine, dihexylamine, diheptylamine, di-n-octylamine, di(2- 
ethylhexyl)amine, and ditridecylamine. Chemical and physical prop- 
erties of each compound were listed along with production and 
economic trends, uses, and environmental exposures. Biological ef- 
fects were reviewed for dimethylamine, diethylamine, diisopropyla- 
mine, dibutylamine, diallylamine, and dicyclohexylamine. Industries 
and occupations where exposure to the priority group compounds 
identified by the National Occupational Hazard Survey occur were 
listed. 
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REFER ALSO TO CITATION(S) 53373, 53386, 54107, 54937 


55114 (DOE/OR/21461—T1) Development of on-farm 
oil recovery and processing methods: Final report. Goodrum, 
J.W.; Kilgo, M.B. (Georgia Univ., Athens (USA). Dept. of 
Agricultural Engineering). 2 Sep 1987. Contract AIO05- 
840OR21461. 50p. NTIS, PC A03. Order Number 
DE88016092/JAW. 

Using supercritical carbon dioxide (SC-CO2), peanut oil was 
extracted from ground peanuts at pressures of 2000 to 10,000 psi 
and temperatures of 25-120{degree} C. Above 6000 psi, increasing 
the temperature to the maximum possible without heavily charring 
the peanuts (120{degree}C) significantly increased the initial extrac- 
tion rate. Increasing the pressure at constant temperature increased 
the rate. At higher temperatures (75{degree} C and above) roasting 
began to occur, however, this was not detrimental to the extraction 
rate or overall oil recovery. Decreasing the particle size increases 
the overall yield per batch of peanuts as seen in both the half facto- 
rial and particle size experiments. Increasing the moisture increases 
the amount of volatiles lost. The flow rate does not affect the solu- 
bility, percent oil recovered or volatiles lost for flow rates of 40 to 
60 liters CO2/minute at STP. Recovery of peanut and rapeseed oil 
with a combined process of partial recovery in a screw press plus 
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extraction of the remaining oil with SC-CO2 is technically a viable 
alternative to other oil recovery methods. Oil recoveries of 95% 
(peanuts) and 75% (rapeseed) have been demonstrated. The initial 
extraction rate for rapeseed was consistently lower than the rate for 
peanuts at the same extraction temperature and pressure. No differ- 
ences in SC-CO2 extraction rates or yields were found between 
Dwarf Essex and Cascade varieties of rapeseed. 8 refs., 17 figs., 5 
tabs. 


55115 (IAEA-TECDOC—452) Practical application of 
food irradiation in Asia and the Pacific. Proceedings of a 
seminar for Asia and the Pacific on the practical application 
of food irradiation held in Shanghai, 7-11 April 1986. (Inter- 
national Atomic Energy Agency, Vienna (Austria); Food 
and Agriculture Organization of the United Nations, Rome 
(Italy)). Mar 1988. 224p. (CONF-8604104—). NTIS (US 
Sales Only), PC Al0/MF AOl. Order Number 
DE88704112/JAW. 

From FAO/IAEA seminar for Asia and the Pacific on the 
practical application of food irradiation; Shanghai, China (7 Apr 
1986). 

The first regional seminar on food irradiation in Asia was 
held in Tokyo in 1981. In view of several significant international 
developments on food irradiation it was considered timely to con- 
vene the second seminar in this field to assess practical application 
of food irradiation in the Asian and Pacific region. Over 70 papers 
were submitted for the Seminar. Eight technical sessions covering 
practical aspects of food irradiation (e.g. technology transfer, legis- 
lation and control, food irradiation facilities and their economics, 
transportation trials, market testing and consumer acceptance, com- 
mercial development of food irradiation, etc.) were included in the 
Seminar programme. A Working Group to assess the present situa- 
tion and future application of food irradiation in the region was 
convened during the Seminar. The report of the Working Group is 
included in the Proceedings. Refs, figs and tabs. 


55116 (IAEA-TECDOC—452, pp 17-33) Irradiation as 
a possible substitute to chemical fumigation of food. Moy, 
J.H. (Hawaii Univ., Honolulu (USA). Dept. of Food Sci- 
ence and Human Nutrition). Mar 1988. NTIS (US Sales 
Only), PC A1l0/MF A0Ol. Order Number DE88704112/ 
JAW. (CONF-8604104—). 

From FAO/IAEA seminar for Asia and the Pacific on the 
practical application of food irradiation; Shanghai, China (7 Apr 
1986). 

Chemical fumigants such as ethylene dibromide, methyl] bro- 
mide, and ethylene oxide have been used effectively for many years 
around the world for insect disinfestation of grains, legumes, fruits 
and vegetables, and for microbial decontamination of spices and 
other food products. Controversy over the use of these chemicals 
has arisen in recent years because of: (1) increased awareness of 
their toxicity to the operators and consumers through the residues 
on the treated products; (2) documented carcinogenicity, mutage- 
nicity and reproductive disorder in experimental animals; and (3) 
the potential of environmental pollution. Irradiation, in the form of 
gamma-radiation or accelerated electron beam, does not present 
these problems because it is a physical process. More than three 
decades of worldwide research has shown irradiated food to be safe 
for human consumption. The irradiation process is technically effi- 
cacious, economically feasible and can be safely used for disinfest- 
ing and decontaminating a wide variety of food products including 
mangoes of the seed-weevil. At the disinfestation dose, irradiation 
causes no phytotoxicity of fresh commodities, delivers a superior 
product to the consumer and provides the opportunity for produc- 
tion and marketing of new crops. Irradiation is therefore a possible 
and the most efficacious substitute to chemical fumigation of food. 
Currently, more than 13 countries have approved unconditional ir- 
radiation of cereal grain products (0.45-1.0 kGy), fruits, vegetables 
and dried foods (up to 1.0 kGy) for insect disinfestation, and of 
spices (5-10 kGy) for decontamination. More countries are soon ex- 
pected to adopt similar legislations in the interest of public health, 
food safety and high quality products. (author). 47 refs, 2 tabs. 
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55117 (IAEA-TECDOC—4S2, pp 35-64) Irradiation as 
a method for increasing safe food supplies and reducing food 
losses. Boeg], W. (Bundesgesundheitsamt, Neuherberg (Ger- 
many, F.R.). Inst. fuer Strahlenhygiene). Mar 1988. NTIS 
(US Sales Only), PC A10/MF AOl. Order Number 
DE88704112/JAW. (CONF-8604104—). 

From FAO/IAEA seminar for Asia and the Pacific on the 
practical application of food irradiation; Shanghai, China (7 Apr 
1986). 

, This report demonstrates the absolute necessity of achieving 
a better control of foodborne pathogens and to take action against 
high food losses. One method to improve the situation is the in- 
creased use of irradiation technology. The different methods of ap- 
plication are described and consist mainly of radicidation of meat, 
poultry, fish and shellfish with doses up to nearly 7 kGy, the radur- 
ization of the same products and, additionally, of fruits and vegeta- 
bles with approximate radiation doses of 2 to 3 kGy, and the radici- 
dation and radurization of dry food ingredients with doses up to 10 
kGy. Other applications are insect disinfestation with doses be- 
tween 50 and 200 Gy, the delay in ripening and physiological 
decay of fruits and vegetables normally performed with doses be- 
tween 0.5 and 2 kGy, and sprout inhibition of tubers and bulbs 
using doses between 30 and 120 Gy. (author). 37 refs, 7 figs, 13 
tabs. 


55118 (IAEA-TECDOC—452, pp 65-68) International 
dose assurance service programme of the International 
Atomic Energy Agency. Nam, J.W. (International Atomic 
Energy Agency, Vienna (Austria). Div. of Life Sciences). 
Mar 1988. NTIS (US Sales Only), PC A10/MF A0O1. Order 
Number DE88704112/JAW. (CONF-8604104—). 

From FAO/IAEA seminar for Asia and the Pacific on the 
practical application of food irradiation; Shanghai, China (7 Apr 
1986). 

: In order to execute normalization of high-doses on an inter- 
national scale and to further promote dosimetry as quality control 
measures in radiation processing, the International Dose Assurance 
Service (IDAS) has recently been initiated in the framework of a 
high-dose standardization programme. IDAS is being provided on 
the basis of an "Agreement Concerning the Provision of a Dose 
Assurance Service by the IAEA to Irradiation Facilities in its 
Member States”. The aim of the IDAS programme will be to meet 
stringent requirements for standardization of dosimetry, and to 
achieve concerted international efforts for quality assurance of radi- 
ation processing. Details of the programme and the achievements 
made to date are discussed. (author). 5 refs. 


55119 (IAEA-TECDOC—452, pp 69-82) Setbacks and 
progress in the commercialization of food irradiation in the 
Netherlands. Leemhorst, J.G. (Gammaster, Ede (Nether- 
lands)). Mar 1988. NTIS (US Sales Only), PC A10/MF 
A01. Order Number DE88704112/JAW. (CONF-8604104— 


3 

From FAO/IAEA seminar for Asia and the Pacific on the 
practical application of food irradiation; Shanghai, China (7 Apr 
1986). 

. The developments on food irradiation in The Netherlands 
from the early stage to practical application at present were re- 
viewed. These developments included an establishment of a Pilot 
Plant on Food Irradiation in 1968 for test marketing of a number of 
irradiated products such as strawberries, potatoes, mushrooms, 
chicken, fish, etc. A publicity campaign on food irradiation was ini- 
tiated alongwith the test marketings. To enable the consumer to 
identify an irradiated product, a special label was designed by the 
Pilot Plant, with a description of radiation source, product and 
shielding walls. This facility was used for limited commercial scale 
irradiation of food until 1978 when Gammaster, B.V., a commercial 
contract irradiator owned by the Dutch Pharmaceutical Co-oper- 
ation OPG, was approached for processing food by irradiation. A 
new multipurpose irradiator which was designed for treating prod- 
ucts having different densities, packed in containers of different di- 
mensions, using a wide range of doses for different applications, 
etc., was put into operation in 1979. A computer control system 
was installed to programme different doses to be given to each car- 
rier containing products with all important process data. Such an 
efficient irradiator has resulted in an attractive incentive for food 
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companies to process their products by irradiation. For example, 
the cost_of powder products (e.g. spices) having a density of 0.4 
and irradiated at 8 kGy would be 0.1 US cent/kg. An average of 
200 tons of food is being processed by irradiation at Gammaster per 
week. The future of food irradiation in The Netherlands will 
depend on the acceptance of irradiated food in its neighbouring 
countries as most of its agricultural products are geared towards 
export. (author). 2 refs, 3 figs, 1 tab. 


55120 (IAEA-TECDOC—452, pp 83-107) Costs of 
picowave processing. Brynjolfsson, A. husetts Inst. of 
Tech., Cambridge (USA). Dept. < of Applied Biological Sci- 
ences). Mar 1988. NTIS (US Sales Only), PC A10/MF AO1. 
Order Number DE88704112/JAW. (CONF-8604104—). 

From FAO/IAEA seminar for Asia and the Pacific on the 
practical application of food irradiation; Shanghai, China (7 Apr 
1986). 

' The cost of picowave processing of food, i.e., exposing food 
to x-rays, gamma-rays and fast electrons from electron accelerators, 
is calculated as a function of the type of source, the dose absorbed, 
the rate of throughput, as well as the annual throughput. When the 
annual throughput is in excess of 10,000 tons per year the costs are 
usually between 1 and 10 cent per kg. (author). 33 refs, 12 figs, 22 
tabs. 


55121 (IAEA-TECDOC—452, pp 109-124) Trade in ir- 
radiated foods: An approach to retailers and consumers. Kerr, 
S.D. (Grocery Products Manufacturers of Canada, Don 
Mills, Ontario (Canada)). Mar 1988. NTIS (US Sales Only), 
PC A10/MF AOl. Order Number DE88704112/JAW. 
(CONF-8604104—). 

From FAO/IAEA seminar for Asia and the Pacific on the 
practical application of food irradiation; Shanghai, China (7 Apr 
1986). 

, Government and industry in Canada are moving quickly to 
provide the legislation, regulations and practical protocol necessary 
for the commercialization of food irradiation. Marketing, public re- 
lations and media expertise will be needed to successfully introduce 
this new processing choice to retailers and consumers. Consumer 
research to date including studies conducted in the Netherlands, 
United States, South Africa and Canada will be explored for sign- 
posts to successful approaches to the introduction of irradiated 
foods to retailers and consumers. Research has indicated that the 
terms used to describe irradiation and information designed to 
reduce consumer fears will be important marketing tools. Marketers 
will be challenged to promote old foods which look the same to 
consumers, in a new light. Simple like or dislike or intention to buy 
surveys will not be effective tools. Consumer fears must be identi- 
fied and effectively handled to support a receptive climate for irra- 
diated food products. A cooperative government, industry, profes- 
sional organization, consumer organization and retailer effort will 
be necessary for a successful introduction of irradiated foods ‘~to 
the marketplace. (author). 20 refs. 


55122 (IAEA-TECDOC—452, pp 125-137) Commercial- 
ization of irradiated potatoes in Japan and future prospects. 
Hayashi, T. (Ministry of Agriculture, Forestry and Fisher- 
ies, Tsukuba, Ibaraki (Japan). National Food Research 
Inst.). Mar 1988. NTIS (US Sales Only), PC A10/MF AO1. 
Order Number DE88704112/JAW. (CONF-8604104—). 

From FAO/IAEA seminar for Asia and the Pacific on the 
practical application of food irradiation; Shanghai, China (7 Apr 
1986). 

, The studies on food irradiation have been conducted for 
three decades and the Nationa! Food Irradiation Research Project 
was started in 1967 and completed in 1981. The Japanese Govern- 
ment cleared potato irradiation in 1972 based on the results of the 
work in the Project, and commercial potato irradiation was com- 
menced by Shihoro Agricultural Co-operative. Association in 1973. 
Since then the potato irradiation has been conducted at an annual 
production of 15,000 to 30,000 tons. Although we encountered un- 
expected obstacles such as protest activity against potato irradiation 
carried out by some radical consumer groups, the commercial 
potato irradiation is successful owing to scientific countermeasures 
to the activity. The Agricultural Co-operative developed a tech- 
nique to irradiate potatoes at half doses (4 to 10 krad) and to utilize 
the irradiated potatoes for potato processing. Potatoes irradiated at 
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half doses will be widely used in potato processing plants in the 
future when there is no fear of consumers’ reaction against irradiat- 
ed foods. The consumers’ activity hindered the development of 
food irradiation in Japan. The Government is afraid of stimulating 
radical consumers again and no food irradiation other than potato 
irradiation has been approved in our country. However the com- 
mercialization of some food irradiation is an urgent problem, espe- 
cially as an alternative technique to fumigation. (author). 5 figs, 7 
tabs. 


55123 (IAEA-TECDOC—452, pp 139-145) Australia’s 
co-operation under the framework of the Asian Regional Co- 
operative Project on Food Irradiation. Wills, P.A. (Austra- 
lian Atomic Energy Commission, Sutherland (Australia). 
Lucas Heights Research Labs.). Mar 1988. NTIS (US Sales 
Only), PC Al0/MF AOl. Order Number DE88704112/ 
JAW. (CONF-8604104—). 

From FAO/IAEA seminar for Asia and the Pacific on the 
practical application of food irradiation; Shanghai, China (7 Apr 
1986). 

The second phase of the Asian Regional Project on Food Ir- 
radiation (RPFI) became effective on 11 April 1985, and will last 
for three years, with Australia as the funding country. The first 
major activity was a two-week Workshop on the Commercializa- 
tion of Ionising Energy Treatments of Food, held at the Australian 
School of Nuclear Technology from 29 April to 10 May, 1985, at- 
tended by representatives from eight RPFI countries and two ob- 
servers from New Zealand. Studies of the transportation irradiated 
foods under commercial conditions are an integral part of the 
Project. Results of shipping/airfreight trials between Thailand and 
Australia of Nan Klang Won mangoes and frozen shrimps are pre- 
sented. These trials were successful as irradiated produce shipped 
under commercial conditions reached its destination in good, mar- 
ketable condition. (author). 3 refs. 


55124 (IAEA-TECDOC—452, pp 147-155) Results of 
feeding trials of irradiated diets in human volunteers: Summa- 
ry of the Chinese studies. Brynjolfsson, A. (Massachusetts 
Inst. of Tech., Cambridge (USA). Dept. of Applied Biologi- 
cal Sciences). Mar 1988. NTIS (US Sales Only), PC A10/ 
MF AOl. Order Number DE88704112/JAW. (CONF- 
8604104—). 

From FAO/IAEA seminar for Asia and the Pacific on the 
practical application of food irradiation; Shanghai, China (7 Apr 
1986). 

Following extensive chemical analyses and animal experi- 
mentation, which have shown that irradiated foods are safe, the 
Chinese researchers have carried out 8 well controlled experiments 
involving human volunteers consuming irradiated foods for 7 to 15 
weeks periods. There were 17 to 70 test subjects in each experi- 
ment, and the total number of subjects was 439. Each clinical test 
in all the experiments failed to discern any significant difference be- 
tween the control groups and the test groups consuming irradiated 
foods. Seven of the eight experiments involved investigations of 
chromosomal aberrations in a total of 382 individuals. Some of 
these experiments included freshly irradiated wheat in the diet. No 
significant difference between the number of chromosomal aberra- 
tions in the control groups and the test groups could be discerned 
in any of the seven experiments, either when evaluated individually 
or when all seven were pooled together. When all the experiments 
were pooled together, the average number of polyploidy at the be- 
ginning of the tests, before the exposure to irradiated foods, was 
0.22% and 0.36% for the control and experimental groups respec- 
tively and after the exposure to the irradiated foods the polyploidy 
was 0.29% and 0.26% in the control and in the experimental 
groups respectively. The standard deviation of the mean value, 
0.28%, was 0.23%. The relative increase in polyploidy in the con- 
trol group, 0.29%-0.22%=+0.07%, and the relative decrease in 
the polyploidy in the experimental group, 0.26%-0.36% =-0.10% is 
statistically insignificant. In separate experiments it was shown that 
irradiation significantly reduces carcinogenic nitrosamines found in 
many foods confirming similar observation at U.S. Army Natick 
Laboratories in the 70's. (author). 51 refs, 2 tabs. 
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55125 SS adel pp 159) Proposed food 
irradiation programs in Queensland, Australia. Heather, 
N.W.; Mitchell, G.E. (Department of Primary Industries, 
Indooroopilly, Queensland (Australia); Department of Pri 
mary Industries, Hamilton, Queensland (Australia)). Mar 
1988. NTIS (US Sales Only), PC Al0/MF AOl. Order 
Number DE88704112/JAW. (CONF-8604104—). 

From FAO/IAEA seminar for Asia and the Pacific on the 
practical application of food irradiation; Shanghai, China (7 Apr 
1986). 


55126 (IAEA-TECDOC—452, pp 160) Distribution of 
microfloras in spices and their decontamination by gamma ir- 
radiation, Lebai Juri, M.; Ito, H. (Unit Tenaga Nuklear, 
Bangi, Selangor (Malaysia)). Mar 1988. NTIS (US Sales 
Only), PC Al0/MF AOl. Order Number DE88704112/ 
JAW. (CONF-8604104—). 

From FAO/IAEA seminar for Asia and the Pacific on the 
practical application of food irradiation; Shanghai, China (7 Apr 
1986). 





55127 (IAEA-TECDOC—4S2, pp — Study of irradia- 
tion hot pepper preservation technology. Chen Qixun. (Insti- 
tute of Applied Nuclear Technology, Chengdu, Sichuan 
(China)). Mar 1988. NTIS (US Sales Only), PC Al0/MF 
A01. Order Number DE88704112/JAW. (CONF-8604104— 
). 


From FAO/IAEA seminar for Asia and the Pacific on the 
practical application of food irradiation; Shanghai, China (7 Apr 
1986). 







55128 (IAEA-TECDOC—452, pp 162) Safety evalua- 
tion of irradiated foods in China. Dai Yin. (Ministry of 
Public Health, Beijing (China). Inst. of Food Safety Control 
and Inspection). Mar 1988. NTIS (US Sales Only), PC 
A10/MF A0O1. Order Number DE88704112/JAW. (CONF- 
8604104—). 

From FAO/IAEA seminar for Asia and the Pacific on the 
practical application of food irradiation; Shanghai, China (7 Apr 
1986). 


55129 (IAEA-TECDOC—452, pp 163) Safety evalua- 
tion of 35 kinds of irradiated food for human consumption. 
Jin Weigiao; Yuan Jiakuan. (Shanghai Inst. of Radiation 
Medicine, SH (China); Academia Sinica, Shanghai, SH 
(China). Shanghai Inst. of Nuclear Research). Mar 1988. 
NTIS (US Sales Only), PC Al10/MF AO1. Order Number 
DE88704112/JAW. (CONF-8604104—). 

From FAO/IAEA seminar for Asia and the Pacific on the 
practical application of food irradiation; Shanghai, China (7 Apr 
1986). 







55130 (IAEA-TECDOC—452, pp 164) Prospect of food 
irradiation in the People’s Republic of China. Wu Jiaxiang; 
Zhu Jiang; Wu Jilan. (State Science and Technology Com- 
mission of China, Beijing (China); Ministry of Nuclear In- 
dustry, Beijing (China). Bureau of Foreign Affairs; Beijing 
Univ., BJ (China). Dept. of Technical Physics). Mar 1988. 
NTIS (US Sales Only), PC A1l0/MF A0O1. Order Number 
DE88704112/JAW. (CONF-8604104—). 

From FAO/IAEA seminar for Asia and the Pacific on the 


practical application of food irradiation; Shanghai, China (7 Apr 
1986). 





55131 (IAEA-TECDOC—452, pp 165) Preservation of 
vacuum-packed sliced corned beef by irradiation. Egan, A.F.; 
Wills, P.A. (Commonwealth Scientific and Industrial Re- 
search Organization, Cannon Hill (Australia). Meat Re- 
search Lab.; Australian Atomic Energy Commission, Suth- 
erland (Australia). Lucas Heights Research Labs.). Mar 
1988. NTIS (US Sales Only), PC A10/MF AOl1. Order 
Number DE88704112/JAW. (CONF-8604104—). 

From FAO/IAEA seminar for Asia and the Pacific on the 
practical application of food irradiation; Shanghai, China (7 Apr 
1986). 
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55132 (IAEA-TECDOC—452, pp 166) Economics and 
acceptance of food irradiation. Xing Fuli; Lu Qiurong. (Beij- 
ing Inst. of Nuclear Engineering, BJ (China). Mar 1988. 
NTIS (US Sales Only), PC A10/MF A0O1. Order Number 
DE88704112/J34.W. (CONF-8604104—). 

From FAO/IAEA seminar for Asia and the Pacific on the 
practical application of food irradiation; Shanghai, China (7 Apr 
1986). 


55133 (IAEA-TECDOC—452, pp 167) Marketing trials 
and consumer acceptance studies of irradiated onions and po- 
tatoes. Matin, M.A.; Amin, M.R.; Hossain, M.A.; Siddiqui 
A.K.; Rahman, S.; "Malek, M.A.; Huq, S.M.1.; Hossain, J. 
(Institute of Food and Radiation Biology, Dacca (Bangla- 
desh)). Mar 1988. NTIS (US Sales Only), PC A10/MF AOi1. 
Order Number DE88704112/JAW. (CONF-8604104—). 
From FAO/IAEA seminar for Asia and the Pacific on the 
practical application of food irradiation; Shanghai, China (7 Apr 
1986). 


55134 (IAEA-TECDOC—452, pp 168-169) Control of 
irradiated food in Thailand. Pothisiri, P. (Ministry of Public 
Health, Bangkok (Thailand). Food and Drug Administra- 
tion). Mar 1988. NTIS (US Sales Only), PC A10/MF AO1. 
Order Number DE88704112/JAW. (CONF-8604104—). 

From FAO/IAEA seminar for Asia and the Pacific on the 
practical application of food irradiation; Shanghai, China (7 Apr 
1986). 


55135 (IAEA-TECDOC—452, pp 170) Dosimetry for 
an Australian-designed research/pilot scale food irradiator. 
Izard, M.E. (Australian Atomic Energy Commission, Suth- 
erland). Mar 1988. NTIS (US Sales Only), PC A10/MF 
A01. Order Number DE88704112/JAW. (CONF-8604104— 
: 

From FAO/IAEA seminar for Asia and the Pacific on the 
practical application of food irradiation; Shanghai, China (7 Apr 
1986). 


55136 (IAEA-TECDOC—452, pp 171-172) Radiation 
dose distribution in particulate foods. Ehlermann, D.A.E.; 
Rudolf, M.; Gruenewald, T. (Bundesforschungsanstalt fuer 
Ernaehrung, Karlsruhe (Germany, F.R.)). Mar 1988. NTIS 
(US Sales Only), PC A1l0/MF AOl. Order Number 
DE88704112/JAW. (CONF-8604104—). 

From FAO/IAEA seminar for Asia and the Pacific on the 
practical application of food irradiation; Shanghai, China (7 Apr 
1986). 





55137 (IAEA-TECDOC—452, pp 173) Recent advances 
in dosimetry standardization for radiation processing in 
China. Yang Wenxia; Zhang Fangpu; Gao Juncheng; Pang 
Ruicao; Li Chenghua. (National Inst. of Metrology, Beijing, 


BJ (China)). Mar 1988. NTIS (US Sales Only), PC A10/MF 
ore Order Number DE88704112/JAW. (CONF-8604104— 


From FAO/IAEA seminar for Asia and the Pacific on the 
practical application of food irradiation; Shanghai, China (7 Apr 
1986). 


55138 (IAEA-TECDOC—452, pp 174) Investigation of 
routine dosimetry for food preservation by ionizing radiation. 
Wu Zhili; Chen Xinwei; Zhang Jiashan. (Academia Sinica, 
Shanghai, SH (China). Shanghai Inst. of Nuclear Research). 
Mar 1988. NTIS (US Sales Only), PC A10/MF A01. Order 
Number DE88704112/JAW. (CONF-8604104—). 

From FAO/IAEA seminar for Asia and the Pacific on the 
practical application of food irradiation; Shanghai, China (7 Apr 
1986). 
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55139 (IAEA-TECDOC—452, pp 175) Low cost flexi- 
ble irradiators. Fraser, F.M. (Atomic Energy of Canada 
Ltd., Kanata, Ontario. Radiochemical Co.). Mar 1988. 
NTIS (US Sales Only), PC A10/MF A01. Order Number 
DE88704112/JAW. (CONF-8604104—). 

From FAO/IAEA seminar for Asia and the Pacific on the 
practical application of food irradiation; Shanghai, China (7 Apr 
1986). 


55140 (IAEA-TECDOC—452, pp 176) Equipment selec- 
tion criteria for food irradiation. Chin, A. (Radiation Steriliz- 
ers Inc., Menlo Park, CA (USA)). Mar 1988. NTIS (US 
Sales Only), PC Al0/MF AOl. Order Number 
DE88704112/JAW. (CONF-8604104—). 

From FAO/IAEA seminar for Asia and the Pacific on the 
practical application of food irradiation; Shanghai, China (7 Apr 
1986). 


55141 (IAEA-TECDOC—452, pp 177) New generation 
of /sup 60/Co//sup 137/Cs treatment plants: M4p multipur- 
pose picowave processing plants. Goebel, J.N.G. (Nuklear- 
Chemie und -Metallurgie G.m.b.H. (NUKEM), Hanau (Ger- 
many, F.R.)). Mar 1988. NTIS (US Sales Only), PC A10/ 
MF AOl. Order Number DE88704112/JAW. (CONF- 
8604104—). 

From FAO/IAEA seminar for Asia and the Pacific on the 
practical application of food irradiation; Shanghai, China (7 Apr 
1986). 


55142 (IAEA-TECDOC—452, pp 178) Design of food 
irradiation facilities in China. Gu Junren; Wang Chuanzhen. 
(Beijing Inst. of Nuclear Engineering, BJ (China)). Mar 
1988. NTIS (US Sales Only), PC A10/MF AOl. Order 
Number DE88704112/JAW. (CONF-8604104—). 

From FAO/IAEA seminar for Asia and the Pacific on the 
practical application of food irradiation; Shanghai, China (7 Apr 
1986). 


55143 (IAEA-TECDOC—452, pp 179) Industrial multi- 
purpose radiation centre designed principally for food irradia- 
tion. Wang Chuanzhen; Zhang Hehu. (Beijing Inst. of Nu- 
clear Engineering, BJ (China)). Mar 1988. NTIS (US Sales 
Only), PC A10/MF AOl. Order Number DE88704112/ 
JAW. (CONF-8604104—). 

From FAO/IAEA seminar for Asia and the Pacific on the 
practical application of food irradiation; Shanghai, China (7 Apr 
1986). 


55144 (IAEA-TECDOC—452, pp 180) /sup 60/Co 
source irradiation facility of the Institute of Atomic Energy. 
Xu Ziyan; Wang Jiajiu. (Academia Sinica, Beijing, BJ 
(China). Inst. of Atomic Energy). Mar 1988. NTIS (US 
ales Only), PC A10/MF AOl. Order Number 
DE88704112/JAW. (CONF-8604104—). 
From FAO/IAEA seminar for Asia and the Pacific on the 
practical application of food irradiation; Shanghai, China (7 Apr 
1986). 


55145 (IAEA-TECDOC—452, pp 181) Shanghai Irra- 
diation Techniques Development Centre (SIC), Shanghai In- 
stitute of Nuclear Research (SINR). Zhu Jinxin. (Academia 
Sinica, Shanghai, SH (China). Shanghai Inst. of Nuclear Re- 
search). Mar 1988. NTIS (US Sales Only), PC A10/MF 
— Order Number DE88704112/JAW. (CONF-8604104— 


From FAO/IAEA seminar for Asia and the Pacific on the 
practical application of food irradiation; Shanghai, China (7 Apr 
1986). 


55146 (IAEA-TECDOC—452, pp 182) Transfer of food 
irradiation technology in Pakistan. Khan, I. (Nuclear Inst. 
for Food and Agriculture, Peshawar (Pakistan)). Mar 1988. 
NTIS (US Sales Only), PC A10/MF AO1l. Order Number 
DE88704112/JAW. (CONF-8604104—). 
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From FAO/IAEA seminar for Asia and the Pacific on the 
practical application of food irradiation; Shanghai, China (7 Apr 
1986). 


55147 (IAEA-TECDOC—452, pp 183) Commercializa- 
tion of food irradiation for storage in Shanghai area. Cao 
Xuexin; Xu Zhiren. (Shanghai Municipality Science and 
Technology Commission (China); Academia Sinica, Shang- 
hai, SH (China). Shanghai Inst. of Nuclear Research). Mar 
1988. NTIS (US Sales Only), PC A1l0/MF AOl. Order 
Number DE88704112/JAW. (CONF-8604104—). 

From FAO/IAEA seminar for Asia and the Pacific on the 
practical application of food irradiation; Shanghai, China (7 Apr 
1986). 


55148 (IAEA-TECDOC—452, pp 184) Essential consid- 
erations for the application of food irradiation technology. 
Nadkarni, G.B. (Bhabha Atomic Research Centre, Bombay 
(India)). Mar 1988. NTIS (US Sales Only), PC A10/MF 
A011. Order Number DE88704112/JAW. (CONF-8604104— 


). 

From FAO/IAEA seminar for Asia and the Pacific on the 
practical application of food irradiation; Shanghai, China (7 Apr 
1986). 


(IAEA-TECDOC—452, pp 185) rane of the 
food irradiation commercialization programme in 
Hossain, M.M. (Atomic Energy Commission, Dacca (Ban- 
gladesh)). Mar 1988. NTIS (US Sales Only), PC Al0/MF 
AOl. Order Number DE88704112/JAW. (CONF-8604104— 


¥ 

From FAO/IAEA seminar for Asia and the Pacific on the 
practical application of food irradiation; Shanghai, China (7 Apr 
1986). 


55150 (IAEA-TECDOC—452, pp 186) Trade in irradi- 
ated food. Lewis, P.F. (Department of Commerce, Washing- 
ton, DC (USA)). Mar 1988. NTIS (US Sales Only), PC 
A10/MF AO1. Order Number DE88704112/JAW. (CONF- 
8604104—). 

From FAO/IAEA seminar for Asia and the Pacific on the 
practical application of food irradiation; Shanghai, China (7 Apr 
1986). 


55151 (IAEA-TECDOC—452, pp 189) Irradiation steri- 
lization for poultry feed. Zhang Shujian; Ou Xinhua; Li Wei; 
Wu Cairuan; Zhen Jibing; Ma Aiyun. (South China Agri- 
cultural Univ., Guanzhou (China)). Mar 1988. NTIS (US 
Sales Onl ), PC A10/MF AOl. Order Number 
DE88704112/JAW. (CONF-8604104—). 

From FAO/IAEA seminar for Asia and the Pacific on the 
practical application of food irradiation; Shanghai, China (7 Apr 
1986). 


55152 (IAEA-TECDOC—452, pp 190) Studies on radi- 
ation preservation of fresh prawns. Zhang Menggin; Deng 
Kaiping; Hou Shufeng; Dong Lianfang. (Academia Sinica, 
Beijing, BJ (China). Inst. of Atomic Energy). Mar 1988. 
NTIS (US Sales Only), PC A1l0/MF A0O1. Order Number 
DE88704112/JAW. (CONF-8604104—). 

From FAO/IAEA seminar for Asia and the Pacific on the 
practical application of food irradiation; Shanghai, China (7 Apr 
1986). 


55153 (IAEA-TECDOC—452, pp 191) Acceptance eval- 
uation of irradiated and frozen hake. Lescano, G. (Comision 
Nacional de Energia Atomica, Buenos Aires (Argentina)). 
Mar 1988. NTIS (US Sales Only), PC A10/MF AO1. Order 
Number DE88704112/JAW. (CONF-8604104—). 

From FAO/IAEA seminar for Asia and the Pacific on the 
practical application of food irradiation; Shanghai, China (7 Apr 
1986). 
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55154 (IAEA-TECDOC—452, pp 192) Studies on radi- 
ation preservation of fresh pomfrets. Lai Shaochun. (Acade- 
my of Agricultural Sciences, Tianjin (China). Crops Inst.). 
Mar 1988. NTIS (US Sales Only), PC Al0/MF AO1. Order 
Number DE88704112/JAW. (CONF-8604104—). 

From FAO/IAEA seminar for Asia and the Pacific on the 
practical application of food irradiation; Shanghai, China (7 Apr 
1936). 


55155 (IAEA-TECDOC—452, pp 193) Effect of NaCl 
on irradiated foods (I): Radiation chemistry of ester-NaCl-H/ 
sub 2/O model systems. Yuan Rongyao; Wu Jilan. (Beijing 
Univ., BJ (China). Dept. of Technical Physics). Mar 1988. 
NTIS (US Sales Only), PC A10/MF A01. Order Number 
DE88704112/JAW. (CONF-8604104—). 

From FAO/IAEA seminar for Asia and the Pacific on the 
practical application of food irradiation; Shanghai, China (7 Apr 
1986). 


55156 (IAEA-TECDOC—452, pp 194) Elimination of 
N-nitrosamines in foods by /sup 60/Co irradiation. Hu Jifan; 
Song Puju. (Beijing Medical Univ. (China)). Mar 1988. 
NTIS (US Sales Only), PC A10/MF A0O1. Order Number 
DE88704112/JAW. (CONF-8604104—). 

From FAO/IAEA seminar for Asia and the Pacific on the 
practical application of food irradiation; Shanghai, China (7 Apr 
1986). 


55157 (IAEA-TECDOC—4S2, pp 195) Semi-pilot scale 
study on the irradiation of rice in Malaysia. Yusof, N.; 
Nordin, R.M. (Unit Tenaga Nuklear, Bangi, Selangor (Ma- 
laysia)). Mar 1988. NTIS (US Sales Only), PC A10/MF 
AOl1. Order Number DE88704112/JAW. (CONF-8604104— 


) 

From FAO/IAEA seminar for Asia and the Pacific on the 
practical application of food irradiation; Shanghai, China (7 Apr 
1986). 


55158 (IAEA-TECDOC—452, pp 196) Radiation treat- 
ment of cigarette and leaf tobacco to prevent attack by 
mildew and moths. Tang Chengkui; Zhang Yun; Xu Huimin; 
Xu Jinju. (Academia Sinica, Shanghai (China). Kunming 
Inst. of Zoology). Mar 1988. NTIS (US Sales Only), PC 
A10/MF A01. Order Number DE88704112/JAW. (CONF- 
8604104—). 

From FAO/IAEA seminar for Asia and the Pacific on the 
practical application of food irradiation; Shanghai, China (7 Apr 
1986). 


55159 (IAEA-TECDOC—452, pp 197) Storage of irra- 
diated dried jujube. Liu Zhao; Wang Yinchang; Wang 
Guizhi; Chen Yuntang. (The Isotope Inst. of Henan Prov- 
ince, Zhenzhou (China)). Mar 1988. NTIS (US Sales Only), 
PC A10/MF AOl. Order Number DE88704112/JAW. 
(CONF-8604104—). 

From FAO/IAEA seminar for Asia and the Pacific on the 


practical application of food irradiation; Shanghai, China (7 Apr 
1986). 


55160 (IAEA-TECDOC—45S2, pp 198) Effect of irradia- 
tion on dried longan pulp. Liu Renzhong; Shi Beibei; Li 
Xuepeng; Xie Leidong. (Academia Sinica, Shanghai, SH 
(China). Shanghai Inst. of Nuclear Research). Mar 1988. 
NTIS (US Sales Only), PC A10/MF A0O1. Order Number 
DE88704112/JAW. (CONF-8604104—). 

From FAO/IAEA seminar for Asia and the Pacific on the 


practical application of food irradiation; Shanghai, China (7 Apr 
1986). 


55161 (IAEA-TECDOC—4S2, pp 199) Study of the in- 
secticidal and bactericidal effects of irradiation on flavour- 


ings. Chu Kwangfah; Cheng Kiahwa. (Shanghai Import and. 


Export Commodity Inspection Bureau (China)). Mar 1988. 
NTIS (US Sales Only), PC A10/MF AO1. Order Number 
DE88704112/JAW. (CONF-8604104—). 
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From FAO/IAEA seminar for Asia and the Pacific on the 
practical application of food irradiation; Shanghai, China (7 Apr 
1986). 


55162 (IAEA-TECDOC—452, pp 200) Study on the 
preservation of ginger (Zingiber Officinale Roscoe) by irra- 
diation. Wu Caixuan. (South China Agricultural Univ., 
Guangzhou (China)). Mar 1988. NTIS (US Sales Only), PC 
A10/MF AO1. Order Number DE88704112/JAW. (CONF- 
8604104—). 

From FAO/IAEA seminar for Asia and the Pacific on the 
piactical application of food irradiation; Shanghai, China (7 Apr 
1986). 


55163 (IAEA-TECDOC—452, pp 201) Preliminary re- 
search on the techno-economic feasibility of irradiation pres- 
ervation of mushrooms (Agaricus bisporus). Liu Shaode; Wu 
Caixuan; Lin Aiyuan. (South China Agricultural Univ., 
Guangzhou (China)). Mar 1988. NTIS (US Sales Only), PC 
A10/MF AO1. Order Number DE88704112/JAW. (CONF- 
8604104—). 

From FAO/IAEA seminar for Asia and the Pacific on the 
practical application of food irradiation; Shanghai, China (7 Apr 
1986). 


55164 (IAEA-TECDOC—452, pp 202) Feeding trial of 
diet mainly composed of irradiated foods in human volunteers. 
Han Chi; Liu Zegin; Cui Wenming; Guo Shiping; Wang 
Maogi; Dai Yin. (China National Center for Preventive 
Medicine, Beijing (China). Inst. of Health; Ministry of 
Public Health, Beijing (China). Inst. of Food Safety Control 
and Inspection). Mar 1988. NTIS (US Sales Only), PC 
A10/MF AO1. Order Number DE88704112/JAW. (CONF- 
8604104—). 

From FAO/IAEA seminar for Asia and the Pacific on the 
practical application of food irradiation; Shanghai, China (7 Apr 
1986). 


55165 (IAEA-TECDOC—452, pp 203) Suitability of 
chemiluminescence as a single tool to identify radiation proc- 
essed spices. Delincee, H.; Ehlermann, D.A.E. (Bundesfors- 
chungsanstalt fuer Ernaehrung, Karlsruhe (Germany, 
F.R.)). Mar 1988. NTIS (US Sales Only), PC A10/MF AOI. 
Order Number DE88704112/JAW. (CONF-8604104—). 

From FAO/IAEA seminar for Asia and the Pacific on the 
practical application of food irradiation; Shanghai, China (7 Apr 
1986). 


55166 (IAEA-TECDOC—452, pp 204) Alanine/ESR 
system used for dosimetry in food irradiation. Gao Juncheng; 
Wang Zaiyong; Sheng Peigen; Shen Zhimin; Wang Huali. 
(National Inst. of Metrology, Beijing, BJ (China); Academia 
Sinica, Shanghai (China). Shanghai Inst. of Biochemistry). 
Mar 1988. NTIS (US Sales Only), PC A10/MF AO1. Order 
Number DE88704112/JAW. (CONF-8604104—). 

From FAO/IAEA seminar for Asia and the Pacific on the 
practical application of food irradiation; Shanghai, China (7 Apr 
1986). 


55167 (IAEA-TECDOC—452, pp 205) Animal study of 
irradiated food. Yian Wenyu; Xu Xun; Jin Weiqiao; Yan Jia- 
kuan; Xu Zichen; Liu Renzhong. (Shanghai Medical Univ. 
(China). Dept. of Nutrition and Food Hygiene; Shanghai 
Medical Univ. (China). Industrial Health Inst. of Shanghai; 
Academia Sinica, Shanghai, SH (China). Shanghai Inst. of 
Nuclear Research). Mar 1988. NTIS (US Sales Only), PC 
A10/MF AO1. Order Number DE88704112/JAW. (CONF- 
8604104—). 

From FAO/IAEA seminar for Asia and the Pacific on the 
practical application of food irradiation; Shanghai, China (7 Apr 
1986). 
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(IAEA-TECDOC—452, pp 7" Wholesomeness 
evaluation of gamma ray irradiated rice - toxicological studies 
and human trial. Wang Ruishu; Wu Zinos Zeng Lingfu; 
Hou Yanhua; Peng Shusheng; Li Zhaiquan. (West China 
Univ. of Medical Science, Chengdu, Sichuan (China). p. Devt. 
of Nutrition and Food Hygiene). Mar 1988. NTIS (US 
Only), PC Al10/MF AOl. Order Number DE88704112/ 
JAW. (CONF-8604104—). 

From FAO/IAEA seminar for Asia and the Pacific on the 
practical application of food irradiation; Shanghai, China (7 Apr 
1986). 


55169 (IAEA-TECDOC—452, pp 207) Irradiation of 
sweet potato wine with /sup 60/Co gamma rays in order to 
improve quality. Yang Qilin; Wang Yuwen; Liu Yugqiong; 
Liao Wei; Zhang Runging. (Institute of Applied Nuclear 
Tech., Chengdu, Sichuan (China)). Mar 1988. NTIS (US 
Sales Only), PC Al10/MF A0Ol. Order Number 
DE88704112/JAW. (CONF-8604104—). 

From FAO/IAEA seminar for Asia and the Pacific on the 
practical application of food irradiation; Shanghai, China (7 Apr 
1986). 


55170 (IAEA-TECDOC—452, pp 208) Effect of /sup 
60/Co gamma radiation on the incidence of Jonathan spot. 
Xiao Yungin; Wang Ying; Tang Shiyong; Li Defu. (Liaon- 
ing Inst. of Pomology, Xiongyue (China); Liaoning Agricul- 
tural Academy (China). Physics Inst.). Mar 1988. NTIS iS (US 
Sales Only), PC Al0/MF AOl. Order Number 
DE88704112/JAW. (CONF-8604104—). 

From FAO/IAEA seminar for Asia and the Pacific on the 
practical application of food irradiation; Shanghai, China (7 Apr 
1986). 


55171 (IAEA-TECDOC—452, pp 209) ESR studies of 
irradiated apples and mushrooms. Lin Nianyun. (Academia 
Sinica, Shanghai, SH (China). Shanghai Inst. of Nuclear Re- 
search). Mar 1988. NTIS (US Sales Only), PC A10/MF 
A01. Order Number DE88704112/JAW. (CONF-8604104— 
). 


From FAO/IAEA seminar for Asia and the Pacific on the 
practical application of food irradiation; Shanghai, China (7 Apr 
1986). 


55172 (IAEA-TECDOC—452, pp 210) Study of fresh 
preservation of Hami melon by ionizing irradiation. Sheng 
Jizhen; Si Mai; Wen Uijie; Du Delin; Nuer Nisha; Wen 
Chiam; Guo Zhe; Tong Lin. (Academy of Sciences, Xin- 
jiang (China). Xinjiang Inst. of Physics; Academy of Sci- 
ences, Xinjiang (China). Xinjiang Inst. of Biology). Mar 
1988. NTIS (US Sales Only), PC Al0/MF AOl. Order 
Number DE88704112/JAW. (CONF-8604104—). 

From FAO/IAEA seminar for Asia and the Pacific on the 
practical application of food irradiation; Shanghai, China (7 Apr 
1986). 


55173 (IAEA-TECDOC—452, pp 211) Study of the fea- 
sibility of using irradiation in the storage of mutton. Zhang 
Fuyuan. (Academy of Agricultural Sciences, Xinjiang 
(China). Inst. for the Application of Atomic Energy). Mar 
1988. NTIS (US Sales Only), PC Al0/MF AOI. Order 
Number DE88704112/JAW. (CONF-8604104—). 

From FAO/IAEA seminar for Asia and the Pacific on the 
practical application of food irradiation; Shanghai, China (7 Apr 
1986). 


55174 (IAEA-TECDOC—452, pp. 212) Effects of 
gamma radiation on shelf-life and chemical composition of 
young winged bean fruit. Chow, K.H.; Subha, N. (National 
Univ. of Singapore (Singapore). Dept. of Botany). Mar 
1988. NTIS (US Sales Only), PC Al0/MF AOl. Order 
Number DE88704112/JAW. (CONF-8604104—). 

From FAO/IAEA seminar for Asia and the Pacific on the 
practical application of food irradiation; Shanghai, China (7 Apr 
1986). 
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55175 (IAEA-TECDOC—452, pp 213) Initial study of 
the mechanism of fresh preservation of bamboo shoots by ra- 
diation. Gu Chonguan; Chen Wenti; Mao Pingying; Xu Zhi- 
cheng. (Shanghai Academy of Agricultural Sciences 
(China). Horticultural Research Inst.; Shanghai Vegetable 
Co. (China); Academia Sinica, Shanghai, SH (China). 
Shanghai Inst. of Nuclear Research). Mar 1988. NTIS (US 
Sales Only), PC Al0/MF AOl. , Order Number 
DE88704112/JAW. (CONF-8604104—). 

From FAO/IAEA seminar for Asia and the Pacific on the 
practical application of food irradiation; Shanghai, China (7 Apr 
1986). 


55176 (IAEA-TECDOC—452, pp 214) Commercializa- 
tion and acceptance of food irradiation in Japan. Watanabe, 
H. (Japan a Ener ig ae Research Inst., Takasaki, Gunma. 
Takasaki emistry Research Establishment). 
Mar 1988. NTIS NTis (US Sales Only), PC A10/MF A01. Order 
Number DE88704112/JAW. (CONF-8604104—). 

From FAO/IAEA seminar for Asia and the Pacific on the 
practical application of food irradiation; Shanghai, China (7 Apr 
1986). 


55177 (IAEA-TECDOC—452, pp 215) Studies of straw- 
berry irradiation and the physiological mechanisms involved. 
Xu Zhicheng; Zhao Deyao; Tiao Xinshi; Qui Hongbin; Gu 
Chonguan; Xu Baoli. (Academia Sinica, Shanghai, SH 
(China). Shanghai Inst. of Nuclear Research; Academia 
Sinica, Shanghai (China). Shanghai Inst. of Plant Physiolo- 
gy; Shanghai Academy of Agricultural Sciences (China). 
Horticultural Research Inst.; Shanghai Station of Public 
Health and Epidemic Prevention (China)). Mar 1988. NTIS 
(US Sales Only), PC A10/MF AOl. Order Number 
DE88704112/JAW. (CONF-8604104—). 

From FAO/IAEA seminar for Asia and the Pacific on the 
practical application of food irradiation; Shanghai, China (7 Apr 
1986). 


55178 (INIS-BR—1243) Pyruvate metabolism in lympho- 
cytes of rat. Curi, R.; Newsholme, E.A. (Sao Paulo Univ. 
(Brazil). Inst. de Ciencias Biomedicas; Oxford Univ. (UK)). 
(Instituto Nacional do Cancer, Rio de Janeiro (Brazil)). 
1987. 1p. (In Portuguese). (CONF-8711225—). NTIS (US 
Sales Only), PC A02/MF AOl. Order Number 
DE88704130/JAW. 

From 2. national meeting on cancer research; Rio de Janeiro, 
Brazil (24 Nov 1987). 


55179 (INIS-mf—11142) Effect of gamma irradiation on 
fungi in stored rice. Zainal Abidin Mior Ahmad. (Agricul- 
tural Univ. of Malaysia, Serdang, Selangor). [1987]. 8p. 
NTIS (US Sales Only), PC A02/MF AOi. Order Number 
DE88703252/JAW. 

The objective of this study is to examine the effect of differ- 
ent doses of gamma irradiation on fungi infecting rice stored in var- 
ious packaging materials. The agar plate test method was used. It 
was observed that the percentage of fungi did not appear to de- 
crease with the increase of irradiation up to 2 kGy and also no indi- 
cation of any significant reduction in percentage of fungi isolated 
with increasing time of storage at all levels of radiation treatment. 
The majority of the fungi isolated were Aspergillus and Penicillium 
species. (A.J.). 


55180 (INIS-mf—11143) Effect of gamma irradiation on 
bacteria in stored rice. Kamaruzzaman Sijam. (Agricultural 
Univ. of Malaysia, Serdang, Selangor). [1987]. 4p. NTIS 
(US Sales Only), PC A02/MF A0Ol. Order Number 
DE88703253/JAW. ‘ 

The effect of gamma irradiation on bacteria was studied for 
reducing the total microbial numbers that contaminating raw prod- 
uct under storage. Different storage packages of rice samples were 
irradiated at various levels of dosage. The results of bacterial isola- 
tion, total bacterial count and the isolation of bacterial food patho- 
genus were discussed. It was observed that the presence of bacteria 
colonies was suppressed by the presence of yeast and moulds 
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eventhough the number of them decreased as the irradiation dosage 
levels were increased. (A.J.). 


55181 (INIS-mf—11144) Effect of gamma irradiation on 
insect pest of rice in storage. Rita Muhamad Awang; 
Noorma Osman. (Agricultural Univ. of Malaysia, Serdang, 
Selangor). [1987]. 6p. NTIS (US Sales Only), PC A02/MF 
A011. Order Number DE88703254/JAW. 

This study was conducted to determine the effect of gamma 
irradiation on insect pest of rice, stored for a period of 24 months, 
and packed in four different packaging materials. They were then 
exposed to gamma radiation using Gamma Cell 220, in a /sup 60/ 
Co source. Samples were randomly sampled at the initial storage 
period and there after at 3 months interval. At each sampling time 
the grain weight loss and insect count, both dead and alive, were 
determined. The increasing dosages of irradiation did not show any 
consistent effect on the insect population in all the four packaging 
materials which indicated that the rice was already infested even 
before it was irradiated. The range of percentage weight loss for all 
the dosages of irradiation in all of the four packaging materials is 
0.99 to 2.02. (A.J.). 


55182 (INIS-mf—11145) Effect of gamma irradiation on 
some nutritional factors of rice. Mohamad Khan Ayob; 
Osman Hassan. (National Univ. of Malaysia, Bangi, Selan- 
gor). [1987]. 7p. NTIS (US Sales Only), PC A02/MF AO1. 
Order Number DE88703255/JAW. 

The effect of gamma irradiation and types of packaging ma- 
terial used (namely: gunny sack, heavy duty polyethylene, woven 
laminated bags) on moisture content, gel viscosity and reducing 
sugar of rice was observed. Moisture content, gel viscosity and re- 
ducing sugar were determined by drying method, brookfield vis- 
cometer and Nelson method, respectively. The results showed that 
moisture and reducing sugar content were not significantly affected 
by types of material and irradiation doses. On the other hand gel 


viscosity was greatly influenced by irradiation doses and storage 
time. (A.J.). 


55183 (INIS-mf—11213) Disinfestation by irradiation of 
mangoes (Manguifera Indica L.) Kent and oranges (Citrus sin- 
ensis O.) Valencia. Bustos Ramirez, M.E. (Comision Na- 
cional de Fruticultura, Mexico City. Escuela Nacional de 
Fruticultura). 1987. 135p. (in Spanish). NTIS (US Sales 
Only), PC A0O7/MF AOl. Order Number DE88703257/ 
JAW. 

The objectives in this work were to determine the minimum 
dose for radiation disinfestation of mangoes and oranges infested 
with Mexican fruit fly (Anastrepha ludens Loew) and to evaluate 
the quality of the fruits by organoleptic, chemical and physiological 
analysis of mangoes irradiated to 0.3, 0.6 and 1.0 kGy and storaged 
at 12/sup 0/C during 15 days and oranges irradiated to 0.25, 0.6 
and 1.0 kGy and storaged at 15/sup 0/C during 21 days. To inhibit 
the development of larvaes in mangoes the minimum dose was 0.3 
kGy and for oranges the dose was 0.45 kGy. The dose for the 
probit 9 security test were 0.43 kGy for mangoes and 0.63 kGy for 
oranges. The results of sensorial analysis in mangoes, indicated that 
there are no significative differences for the two panels: consumers 
or trained judges. The differences in the physiological and chemical 
analysis are greater for storage fruits than for the irradiated ones. 
At the end of the storage period the appearance of the irradiated 
mangoes was better than for the control. The observed differences 
in irradiated oranges were the presence of dark zones on the or- 
anges peel which affect their quality. This effect is due to the irra- 
diation in oranges not completely ripen. 
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REFER ALSO TO CITATION(S) 53288, 53317, 53317, 53857, 53858, 53859, 
54761, 54763, 54764, 54771, 55049, 55124, 55190 


55184 (AD-A—194461/0/XAB) AFRRI (Armed Forces 
Radiobiology Research Institute) reports, October, November 
and December 1987. Technical report. (Armed Forces Radio- 
biology Research Inst., Bethesda, MD (USA)). Mar 1988. 
207p. NTIS, PC A10/MF AOl. 

Includes rept. nos. AFRRI-SR87-34 through AFRRI-SR87- 
49 and AFRRI-TR87-1. 

Partial contents include: The mast cell granule: A phospholi- 
pid source for prostaglandin synthesis; Research issues for radiation 
protection for man during prolonged spaceflight; Quantification of 
gut injury with diamine oxidase activity; Development of a fission- 
neutron RBE and measurements with combined injury in mouse 
models; Rat monocytes in a model of combined injury express the 
OX8 antigen; Involvement of histamine H1 and H2 receptors in 
hypothermia induced by ionizing radiation in guinea pigs; Locomo- 
tor behavior in mice following exposure to fission-neutron irradia- 
tion and trauma; Alterations in locomotor activity induced by ra- 
dioprotective doses of 16,16-dimethyl prostaglandin E2; Fetal hypo- 
thalamic brain grafts reduce the obesity produced by ventromedial 
hypothalamic lesions; The rhesus monkey: A primate model for he- 
mopoietic stem cell studies; Interdependence of the radioprotective 
effects of human recombinant interleukin 1 alpha, tumor necrosis 
factor alpha, granulocyte colony-stimulating factor, and murine re- 
combinant granulocyte-macrophage colony-stimulating factor; Ra- 
diation-induced hematologic and nonspecific immunologic effects in 
the canine. 


55185 (CEA-R—5444) Study of some nutritional and 
pharmacological aspects of human radioactive contamination 
by cesium and plutonium. Bittel, R. (CEA Centre d’Etudes 
Nucleaires de Fontenay-aux-Roses, 92 (Francé). Dept. de 
Protection Sanitaire). Apr 1988. 48p. (In French). NTIS 
(US Sales Only), PC A03/MF AOl. Order Number 
DE88754999/JAW. 

Foodchains are significant vectors of internal human radio- 
active contamination. Way of life, especially feeding habits are at 
present strikingly evolving under the influence of a better knowl- 
edge of food requirements and availability, greater use of additives, 
new technologies, economical, social and psychological factors. As 
a consequence, Cs and Pu in the diet vary, in spite of their un- 
changed concentration in the environment. Between source term 
and effective dose rate, many factors arise that lead to dose factor 
variability which must be quantified. These considerations should 
lead to a new optimization of radiological food control. 





55186 (CONF-880906—9) RSIC [Radiation Shielding In- 
formation Center] after 25 years: Challenges and opportuni- 
ties. Roussin, R.W.; Maskewitz, B.F.; Trubey, D.K. (Oak 
Ridge National Lab., TN (USA)). 1988. Contract AC05- 
840OR21400. 8p. NTIS, PC A02/MF AOl1. Order Number 
DE88016792/JAW. 

From 7. international conference on radiation shielding; 
Bournemouth, UK (12 Sep 1988). 

The Radiation Shielding Information Center (RSIC) ob- 
served its 25th year in operation in 1987. During that time numer- 
ous changes have occurred in the government programs that spon- 
sor RSIC and in the radiation transport community which it serves. 
The continued need for RSIC is evident from the steady volume of 
requests and interactions with the user community. It is a continual 
challenge to adjust and adapt our operation to respond to the de- 
mands placed on RSIC by sponsors and users. Cooperation be- 
tween sponsors, users, and the RSIC staff is the key to keeping 
RSIC as the focus of activities in the international radiation trans- 
port community. 7 refs. 
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55187 (DOE/ER/60525—1, pp 8-9) Multidisciplinary 
collaboration for meeting radiation emergencies. Jankowski, 
C.B. (Harvard Medical School, Boston, MA (USA)). 1986. 
NTIS, PC A15/MF A0Ol. Order Number DE88003364/ 
JAW. (CONF-8611150—). 

From International conference on non-military radiation 
emergencies; Washington, DC, USA (19 Nov 1986). 

Radiation emergencies preparedness depend on the participa- 
tion of many kinds of professionals in a concerted effort to meet 
whatever unforeseen situation may arise. This is true even for an 
injury involving only a single individual, the most common kind of 
radiation emergency. Each local hospital supporting a nuclear 
power facility performs at least one medical drill annually to 
review its ability to manage radiation casualties. Admitting even 
one injured and contaminated plant employee to the emergency 
room requires the involvement of many hospital departments, in- 
cluding the nursing, medical, security, housekeeping, radiology, 
clinical laboratories, and administration groups. The triage of sever- 
al injured victims to regional hospitals would demand even more 
personnel and coordination of their efforts. In an extreme situation, 
the need for health care personnel could be enormous. Planning for 
large-scale radiation emergencies should involve physicians, but 
there must also be advice from and coordination with nurses, health 
physicists, emergency management specialists, emergency medical 
technicians, and state and local police and fire officials. 


55188 (DOE/ER/60525—1, pp 10-13) Call for a radi- 
ation health commission. MacLeod, G.K. (Univ. of Pitts- 
burgh, PA (USA)). 1986. NTIS, PC A15/MF A011. Order 
Number DE88003364/JAW. (CONF-8611150—). 

From International conference on non-military radiation 
emergencies; Washington, DC, USA (19 Nov 1986). 

Public health and safety during nuclear accidents can best be 
safeguarded by physician participation in decision-making before, 
during, and after radiation emergencies. They are clearly best pre- 
pared to deal with the physical and emotional effects of such emer- 
gencies. Despite the continuing perception of safety by many ex- 
perts, nuclear regulatory agencies are not able to relieve public anx- 
iety about the health effects from nuclear power plants during radi- 
ation emergencies. Informed physician participation in patient care 
at the time of radiation emergencies. in nuclear power plants could 
alleviate some of this anxiety. Since the medical profession has to 
be involved in postaccident medical care from radiation accidents, 
physicians must increase and update their understanding of the 
public health and clinical consequences of all kinds of radiation 
emergencies. They must be kept well informed about the dangers of 
radiation exposure in and around the worksite, in clinical settings, 
and in the community. If the public is to benefit from such medical 
expertise, there must be continuing medical involvement in dealing 
with radiation emergencies at the highest policy levels. 


55189 (DOE/ER/60525—1, pp 14-21) Radiation emer- 
gencies like other emergencies. de Ville de Goyet, C. (Pan 
American Health Organization, Washington, DC (USA)). 
1986. NTIS, PC A15/MF AOl. Order Number 
DE88003364/JAW. (CONF-8611150—). 

From International conference on non-military radiation 
emergencies; Washington, DC, USA (19 Nov 1986). 

The principles and mechanisms for managing emergencies at 
the national or international level are well known and apply to all 
types of disasters. However, radiation emergencies pose special 
problems, and balanced responses based on technical criteria seems 
to be more elusive. Regardless of their positions on the issue of 
medical care following nuclear war or their opinions on the ecolog- 
ical merit of nuclear energy, health care personnel should become 
more knowledgeable and more involved in planning and imple- 
menting responses to radiation emergencies. More dispassionate re- 
search is required to identify the myths and realities of emergency 
responses to radiation disasters and to formulate guidelines on the 
rational use of protective or curative measures. A well-informed 
and active medical profession is the essential ingredient for effective 
emergency preparedness and response. 
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(DOE/ER/60525—1, pp 22-30) Overview of radi- 
ation emergencies: international perspective. Lindell, B. 
(Swedish National Institute of Radiation Protection, Stock- 
holm (Sweden)). 1986. NTIS, PC A15/MF AOl. Order 
Number DE88003364/JAW. (CONF-8611150—). 

From International conference on non-military radiation 
emergencies; Washington, DC, USA (19 Nov 1986). 

The author gives an international perspective to emergency 
planning focusing on the situation in Sweden after the Chernobyl 
accident. The situation in Sweden, as in other European countries 
outside the USSR, was not covered by emergency plans. There was 
no accident site within the country and, therefore, no local author- 
ity responsible for remedial action. Nevertheless, the central au- 
thorities had to deal with the immediate situation. The most urgent 
task was to find areas where milk-producing cattle could be re- 
leased to the fields. The Swedish authorities decided that an appro- 
priate level for rejecting food on the market would be 300 Bq/kg. 
In order to ascertain that dairy milk would not exceed 300 Bq/l, 
the Swedish authorities requested farmers in the most contaminated 
regions to keep milk-producing cattle indoors about six weeks. 
Sweden, like many other countries, was lucky that the accident did 
not happen later in the grazing season and that the rain-out of ra- 
dioactive material from the cloud did not occur over the main agri- 


cultural areas; otherwise, the consequences would have been much 
worse. 


55191 (DOE/ER/60525—1, pp 31-37) US perspective on 
Chernobyl. Lushbaugh, C.C.; Ricks, R.C.; Fry, S.A. (Radi- 
ation Emergency Assistance Center, Oak Ridge, TN 
(USA)). 1986. NTIS, PC A15/MF AOl. Order Number 
DE88003364/JAW. (CONF-8611150—). 

From International conference on non-military radiation 
emergencies; Washington, DC, USA (19 Nov 1986). 

The Soviet medical response to the Chernobyl catastrophe 
was impressive and demonstrated an enviable level of radiobiologic 
competence. It also afforded the first opportunity to test the useful- 
ness of bone marrow transplantation as life saving therapy for heav- 
ily irradiated patients under emergency conditions. More than 
135,000 persons were at risk of exposure to life-threatening levels of 
radiation. A remarkably engineered evacuation of this population 
prevented the medical consequences from becoming worse than 
they were. Our medical perspective is based on the 40-year history 
of radiation incidents worldwide and especially in the United 
States. 


55192 (DOE/ER/60525—1, pp 38-51) Medical aspects 
of nuclear accidents. Gale, R.P. (Univ. of California School 
of Medicine, Los Angeles (USA)). 1986. NTIS, PC A15/ 
MF AOl. Order Number DE88003364/JAW. (CONF- 
8611150—). 

From International conference on non-military radiation 
emergencies; Washington, DC, USA (19 Nov 1986). 

The events that occurred after the nuclear reactor disaster in 
the Soviet Union are reviewed. The author discusses in detail the 
key elements that physicians need to consider when such an event 
occurs. They are: assessment, containment, attempts to reduce ex- 


posure, estimation of dose to exposed individuals and medical inter- 
ventions. 


55193 (DOE/ER/60525—1, pp 52-57) Ionizing radi- 
ation: basic principles. Hendee, W.R. (American Medical 
Association, Chicago, IL (USA)). 1986. NTIS, PC A15/MF 
AO1. Order Number DE88003364/JAW. (CONF-8611150— 


) 

From International conference on non-military radiation 
emergencies; Washington, DC, USA (19 Nov 1986). 

Ionizing radiation may be though of in terms of alpha parti- 
cles, beta particles, gamma rays, and x-rays, each type having its 
own physical characteristics and relative biological effect (RBE). 
Alpha particles consist of two protons and two neutrons and are 
identical to the nucleus of a helium atom. Beta particles are 
charged particles emitted from an atomic nucleus, with a mass and 
charge equal to those of the electron. Gamma rays are high-energy 
electromagnetic radiations of short wavelength that are produced 
by changes occurring within the nucleus during radioactive decay 
of many elements. X-rays result from extranuclear transitions of 








56 BIOMEDICAL SCIENCES, APPLIED STUDIES 
5601 Radiation Effects 


electrons in the atom. The interactions of both x-rays and gamma 
rays are similar. These rays are similar to light or ultraviolet waves, 
except that they are more energetic; when they interact with cells 
in the body they cause atoms to become ionized. 


55194 (DOE/ER/60525—1, pp 80-90) Windscale fire. 
Auxier, J.A. (International Technology Corporation, Oak 
Ridge, TN (USA)). 1986. NTIS, PC A15/MF A01. Order 
Number DE88003364/JAW. (CONF-8611150—). 

From International conference on non-military radiation 
emergencies; Washington, DC, USA (19 Nov 1986). 

A graphite fire in the Windscale No. 1 reactor occurred 
during the period October 8-12, 1957. The Windscale reactors were 
located on a coastal plain in northwest England and were used to 
produce plutonium. A great wealth of information was gathered on 
the causes, handling, decontamination, and environmental effects of 
reactor accidents. Topics of discussion include: the cause of the 
fire; handling of the incident; radiation doses to the population; and 
radiation effects on the population. 


55195 (DOE/ER/60525—1, pp 91-122) Public health 
risks of nuclear emergencies. Thiessen, J.W. (Department of 
Energy, Washington, DC (USA)). 1986. NTIS, PC A15/ 
MF AOl. Order Number DE88003364/JAW. (CONF- 
8611150—). 

From International conference on non-military radiation 
emergencies; Washington, DC, USA (19 Nov 1986). 

The authors will discuss three things: First, what they knew 
before Chernobyl about the consequences of large releases of radio- 
activity into the environment; second, how the released radioactiv- 
ity was distributed over the USSR and the rest of the world, in- 
cluding the United States; and, third, the events at Chernobyl and 
the off-site consequences only. 


55196 (DOE/ER/60525—1, pp 123-145) Acute and long- 
term health effects of radiation. Voelz, G.L. (Los Alamos 
National Lab., NM (USA)). 1986. NTIS, PC A15/MF AOl1. 
Order Number DE88003364/JAW. (CONF-8611150—). 

From International conference on non-military radiation 
emergencies; Washington, DC, USA (19 Nov 1986). 

The changes described in this paper are those occurring 
within an organ or whole body and include acute and late health 
effects. Some are threshold effects, which means that the dose must 
exceed a certain amount before these effects are observed. The se- 
verity of the effects correlates directly with the degree of cell 
damage or with cell death. The late effects of cancer and genetic 
disturbances are described as probabilistic or stochastic effects. The 
risks of these events correlate with certain biochemical events 
within cells rather than with direct cell damage or cell death. The 
seriousness of the ultimate event is not related to the radiation dose. 
What is dose related is the probability that a particular health effect 
will occur. A number of factors affect the biological effects of radi- 
ation exposures. Radiation dose is the key factor. As the dose is 
spread out in time, i.e. with a lower dose rate, there is more time 
for cellular repair to take place. Thus, if the same dose is delivered 
at a lower rate, the biological effect is less. A similar process occurs 
with dose fractionation. In radiation therapy, for example, the total 
dose is given in fractions over a period of weeks. 


55197 (DOE/ER/60525—1, pp 146-160) Acute effects of 
external radiation. Saenger, E.L. (Univ. of Cincinnati Medi- 
cal Center, OH (USA)). 1986. NTIS, PC A15/MF AOl1. 
Order Number DE88003364/JAW. (CONF-8611150—). 

From International conference on non-military radiation 
emergencies; Washington, DC, USA (19 Nov 1986). 

External radiation exposure produces the greatest number of 
overt nonstochastic injuries. Although this type of injury is of 
greatest interest to the clinician, radiation accidents are so rare that 
most physicians and public health authorities never encounter ex- 
posed patients. Fortunately the ionizing radiation dose and its distri- 
bution in the body can be measured with great accuracy and preci- 
sion. The greater the percentage of the body exposed, the greater 
the effect. Accidental radiation exposure usually is irregularly dis- 
tributed, which may moderate the clinical course. Shielding of ‘a 
relatively small portion of the body will give significant degrees of 
protection; the shielding of an extremity will help to protect the 
bone marrow. Other important factors determining the effects of 
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exposure are the total dose and the dose rate. Inasmuch as response 
is proportional to dose, the larger the dose, the greater the response 
or the more rapid the onset of symptoms. Dose rate is somewhat 
more difficult to relate to the injury. A dose that might be lethal if 
delivered within minutes or hours is tolerable when delivered over 
days or weeks. In most external radiation injuries, exposures are 
acute; however, if exposure occurs over days or weeks, the effects 
often are initially attributed to causes other than radiation. Frac- 
tionated doses used in radiation therapy often produce minimal clin- 
ical changes until the dose reaches 30 to 60 Gy (3000 to 6000 rad). 
Thus, the lower the dose rate, the greater the degree of recovery 
and the less the effect. 


55198 (DOE/ER/60525—1, pp 161-185) Risk equivalent 
of exposure versus dose of radiation. Bond, V.P. (Brookha- 
ven National Lab., Upton, NY (USA)). 1986. NTIS, PC 
A15/MF AO1. Order Number DE88003364/JAW. (CONF- 
8611150—). 

From International conference on non-military radiation 
emergencies; Washington, DC, USA (19 Nov 1986). 

Radiation is perhaps unique among all agents of interest in 
the Health Sciences in that it alone is both a therapeutic agent for 
the control of cancer and an essentially ubiquitous environmental 
agent with a potential for increasing the cancer rate in human pop- 
ulations. Therapy of tumors is accomplished with the high-level ex- 
posure (HLE) to radiation in order to effect control or a cure. 
Thus, it conforms to the concepts and approaches of pharmacolo- 
gy, toxicology, and therapeutic medicine. Only one function, that 
which relates the object-oriented and nonstochastic independent 
variable organ dose to its effect on a cancer or an organ, is needed 
to estimate the probability, P2, of a quantal response. Only P2 is 
needed because P:, that the cancer slated for such treatment will 
receive some amount of the agent and be affected to some degree, 
is effectively unity. The health problem involving low-level expo- 
sure (LLE) to radiation, in contrast, is not at all analogous to those 
of pharmacology, toxicology, and medicine. Rather, it presents a 
public health problem in that it is a health population, albeit of 
cells, that is exposed in a radiation field composed of moving radi- 
ation particles with some attendant low-order carcinogenic or mu- 
tagenic risk. Thus, the concepts, quantities, and terminology applied 
to low-level radiation must be modified from their present orienta- 
tion toward pharmacology, toxicology, medicine, and dose to con- 
form to those of public health and accident statistics, in which both 
P, and P2 for the exposed cells must be estimated. 


55199 (DOE/ER/60525—1, pp 186-199) Uncertainty 
and relative risks of radiation exposure. Adelstein, S.J. (Har- 
vard Medical School, Boston, MA (USA)). 1986. NTIS, PC 
A15/MF A0O1. Order Number DE88003364/JAW. (CONF- 
8611150—). 

From International conference on non-military radiation 
emergencies; Washington, DC, USA (19 Nov 1986). 

The author discusses uncertainties in the risk associated with 
unintended radiation exposure and to place these risks in relation to 
other hazards. This is accomplished in the framework of a physical 
called upon by a patient or the family to provide prognostic infor- 
mation following radiation exposure from a nonmilitary radiation 
incident. Two underlying questions can be used to structure the dis- 
cussion: (1) Is there significant uncertainty in the estimate of risks 
associated with radiation exposure? (2) Will physicians have diffi- 
culty in explaining these risks to patients and their families? The 
answer to both questions is affirmative. With regard to the first, 
there are considerable uncertainties at both high and low levels of 
exposure. The risks will probably be difficult to ‘explain for several 
reasons, including the fact that the perception of risk is contextual 
and the probabilistic nature of these risks is not easy to convey. 
Three approaches to the explication of long-term risks are outlined: 
(1) the additional carcinogenic and genetic risks associated with ra- 
diation exposure; (2) the relative risks of other fatal occurrences; 
and (3) the comparison of risks with those from intended exposures 
and medical radiation procedures. 
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55200 (DOE/ER/60525—1, pp 221-227) Radiation pro- 
tection guidelines for radiation emergencies. Lessard, ET: 
Meinhold, C.B. (Brookhaven National Lab., Upton, NY 
(USA)). 1986. NTIS, PC A15/MF AOl1. Order Number 
DE88003364/JAW. (CONF-8611150—). 

From International conference on non-military radiation 
emergencies; Washi n, DC, USA (19 Nov 1986). 

The system o' dose limitation is discussed and guidance is 
presented for emergency workers and for intervention on behalf of 
the public. The three elements for the system of dose limitation are 
described in detail. They are justification, optimization, and dose 
limits. 


55201 (DOE/ER/60525—1, pp 228-233) Institutional 
planning for radiation emergencies. Keil, E.R. (Joint Com- 
mission on Accreditation of Hospitals, Chicago, IL (USA)). 
1986. NTIS, PC A15/MF AOl. Order Number 
DE88003364/JAW. (CONF-8611150—). 

From International conference on non-military radiation 
emergencies; Washington, DC, USA (19 Nov 198 

Persons provi ing health care pride themselves on their abil- 
ity to handle emergencies. This pride is born of the daily experi- 
ence of caring for the sick and injured. Emergencies include trau- 
matic injuries, sudden changes in health status, and various minor 
disturbances in the physical environment inside the hospital. The ef- 
fectiveness of this ability is unquestioned in limited-scale problems. 
However, survey experience of the Joint Commission on the Ac- 
creditation of Hospitals (JCAH) reveals weaknesses when health 
care organizations are faced with larger scale problems such as 
earthquakes and plane crashes. One may speculate that a massive 
emergency such as occurred at Chernobyl would overwhelm this 
ability. Based on the same survey experience, JCAH believes that 
health care organizations can plan and train to prepare for large- 
scale emergencies in a careful and systematic manner. Through 
such study and practice, their existing confidence and ability to deal 
with limited emergencies can be explained. 


55202 (DOE/ER/60525—1, pp 234-249) Reactor acci- 
dents. Becker, D.V. (New York Hospital-Cornell Medical 
Center, NY (USA)). 1986. NTIS, PC A15/MF A0O1. Order 
Number DE88003364/JAW. (CONF-8611150—). 

From International conference on non-military radiation 
emergencies; Washington, DC, USA (19 Nov 1986). 

Some of the issues involved in the public health measures 
and the use of KI in a reactor accident have been reviewed. It is 
suggested that the widely applied risk estimates for induction of 
human thyroid cancer by radioiodine are probably too high since 
they are generally derived from x-radiation of children and since 
131] seems less carcinogenic per gray than external radiation. The 
adult protective action guideline currently recommended by the 
FDA of 0.25 Gy (25 rad) for KI administration may be overly con- 
servative. If KI is to be used, 1 Gy (100 rad) to the thyroid for 
adults and .50 Gy (50 rad) for children may be a more appropriate 
action level. For maximum effectiveness, KI must be taken immedi- 
ately before or at the time of exposure, a requirement producing 
major distribution problems. The logistics of KI distribution are 
complex and seem to limit its use to special situations. Significant 
side effects can occur from iodide ingestion, although they are not 
likely to be frequent with the KI dose proposed. In most accident 
scenarios, the overall gain from KI use seems to be marginal. In 
considering KI use as public health measure, the authors are con- 
fronted with the problem of establishing sound public policy in the 
absence of sufficient scientific information and in the face of con- 
flicting and often unrealistic perceptions. It is hoped that new and 
useful information can be obtained from the study of the effects of 
the Chernobyl accident where KI was used for a few days in the 
population in the immediate vicinity of the reactor. 


55203 (DOE/ER/60525—1, pp 250-253) Response of 
health professionals in a radiation emergency. Gillespie, R.W. 
(AMA Commission on Emergency Medical Services, Lin- 
coln, NE (USA)). 1986. NTIS, PC A15/MF A0l. Order 
Number DE88003364/JAW. (CONF-8611150—). 

From International conference on non-military radiation 
emergencies; Washington, DC, USA (19 Nov 1986). 

The management of radiation i injuries in community hospitals 
can be achieved by planning, and periodic practice with this plan 
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will ensure appropriate response if an emergency arises. A radiation 
plan identifies key personnel, equipment, and a designated facility. 
An understanding of the different types of radiation exposure that 
are possible should lessen the anxiety of emergency room staff and 
ensure efficient response. Decontamination of the patient is carried 
out after assessing the ABCs and sources of radiation. Re-evalua- 
tion following decontamination will identify residual foci of radi- 
ation. Radiation resulting from inhalation or ingestion requires con- 
sultation with radiation experts and, possibly, ttansfer to a radiation 
emergency center. The Advanced Burn Life Support Course will 
provide a resource for the training and education of hospital staffs 
in the United States and Canada. The course will include a section 
on radiation emergencies. 


55204  (DOE/ER/60525—1, pp 254-262) Emergency 
room preparation for injuries caused by radioactive materials. 
Tauxe, S.N.; Dimick, A.R. (Univ. of Pittsburgh School of 
Medicine, PA (USA)). 1986. NTIS, PC Al15/MF AOl1. 
Order Number DE88003364/JAW. (CONF-8611150—). 

From International conference on non-military radiation 
emergencies; Washington, DC, USA (19 Nov 1986). 

With the increasing number of nuclear power plants and ex- 
panding use of radioactive materials in industry and medicine, the 
potential for inadvertent exposure of the public and the work force 
to radiation has increased greatly. The recent experience in Cherno- 
byl underscored the need for the emergency rooms of the nation’s 
largest hospitals to prepare for such disasters. This paper discusses 
a plan developed at the University of Alabama in Birmingham 
(UAB) to provide medical care related to such events. 


55205 (DOE/ER/60525—1, pp ary Physicians’ ob- 
ligations in radiation issues. Loken, M.K. (Univ. of Minneso- 


ta Hospital, Minneapolis (USA)). 1986. NTIS, PC A15/MF 
A01. Order Number DE88003364/JAW. (CONF-8611150— 
). 


From International conference on non-military radiation 
emergencies; Washington, DC, USA (19 Nov 1986). 

Physicians have responsibilities to develop effective radiation 
programs that will (1) protect the public’s physical and emotional 
health, (2) prevent and/or minimize illnesses and injury, and (3) 
treat and rehabilitate all exposed individuals. To accomplish these 
goals, physicians should understand the basic elements of radiation 
physics, radiation biology, benefit/risk, radiation regulations, nucle- 
ar power production, and world energy needs. 


55206 (DOE/ER/60525—1, pp 281) Responses to emer- 
gencies in Mexico and Central America. Diaz, E.F. (Direc- 
torate of Regulation of Health Services (Mexico)). 1986. 
NTIS, PC Ai5/MF A0Ol1. Order Number DE88003364/ 
JAW. (CONF-8611150—). 

From International conference on non-military radiation 
emergencies; Washington, DC, USA (19 Nov 1986). 

Radiation emergencies have two main aspects: radiation 
safety, which concerns control of the radiation source, and, more 
importantly, health effects, which entail diagnoses, treatment, and 
rehabilitation. The physician participates directly in a radiation 
emergency because he or she is the professional who knows best 
the human body and the methodology to re-establish health. How- 
ever, because these types of incidents are infrequent, many physi- 
cians are poorly prepared to deal with such emergencies. Two main 
aspects of emergency response plans are: (1) prevention, including 
public education for behavior and planning for appropriate re- 
sponse; and (2) application, including prophylactic measures, assess- 
ing the extent of exposure and contamination, controlling public 
anxiety, and managing and treating the victims. 


55207 (DOE/ER/60525—1, pp 282-284) Emergencies 
and emergency planning in France. Jammet, H. (Atomic 
Energy Commission (France)). 1986. NTIS, PC A15/MF 
AO1. Order Number DE88003364/JAW. (CONF-8611150— 


From International conference on non-military radiation 
emergencies; Washington, DC, USA (19 Nov 1986). 

The organization for dealing with radiation emergencies in 
France is complex and centralized. It consists of the Radiation Se- 
curity Council with participants from the Premier Ministre and the 
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Ministers of Interior, Industry, Health, and Defense. A permanent 
general secretary for radiation security coordinates the work of the 
various departments. Planning for nuclear power emergencies is di- 
vided between on-site, in which organization and intervention are 
the responsibilities of the manager of the plant, and off-site, in 
which organization and intervention are the responsibility of the re- 
gional governor. Both on-site and off-site planning have models in- 
tegrated into a special code of practice called the radiation emer- 
gency organization. 


55208 (DOE/ER/60525—1, pp 285-290) Brazilian emer- 
gency planning for radiological accidents. Mendonca, A.H. 
(Brazilian Nuclear Energy Commission, Rio de Janeiro). 
1986. NTIS, PC AI15/MF AOl. Order Number 
DE88003364/JAW. (CONF-8611150—). 

From International conference on non-military radiation 
emergencies; Washington, DC, USA (19 Nov 1986). 

Brazilian emergency planning for radiological accidents is 
organized to respond promptly to any emergency at nuclear power 
plants or other installations utilizing nuclear fuel. It consists of sev- 
eral committees: a general coordination committee with representa- 
tives from several federal departments, with final decision with the 
Brazilian Nuclear Energy Commission (CNEN), and the Federal 
Environmental Protection Agency (SEMA). Some committees con- 
duct support activities. For example, the Operational Coordination 
Committee supervises the tasks undertaken by the Army, Navy, 
and Air Force in response to the needs and decisions of the general 
coordination committee. 


55209 (DOE/ER/60525—1, pp 291-294) Experiences 
with radiation injuries requiring medical management in 
Japan. Yoshizawa, Y. (Univ. of Tokyo (Japan)). 1986. 
NTIS, PC A15/MF A0Ol. Order Number DE88003364/ 
JAW. (CONF-8611150—). 

From International conference on non-military radiation 
emergencies; Washington, DC, USA (19 Nov 1986). 

Physicians who provide medical care in Japan have encoun- 
tered three types of radiation injuries: occupational radiation inju- 
ries; injuries from radiation therapy; injuries caused by nuclear 
weapons or tests. The first step in the medical management of inju- 
ries due to overexposure is to understand that although such inju- 
ries may be infrequent, they will occur. The second step is to select 
the most probable and the most serious types of injuries. In the 
third step, they prepare instructions concerning remedial action for 
these types of injuries. The fourth step is to provide education and 
training on the basis of the prepared instructions. They also provide 
instructions for other types of injuries and educate and train person- 
nel treating this type of patient. All of these steps should be accom- 
plished with cooperation between medical personnel and those in 
other professions, such as general or radiation safety. This process 
can be effective in preparing for radiation injuries. 


55210 (DOE/ER/60525—1, pp 295-300) Interactions of 
experts and the public. Young, P. (Newhouse News Service, 
Washington, DC (USA)). 1986. NTIS, PC A15/MF AOl1. 
Order Number DE88003364/JAW. (CONF-8611150—). 

From International conference on non-military radiation 
emergencies; Washington, DC, USA (19 Nov 1986). 

When a radiation emergency occurs media people will re- 
spond. The people in the press are the conduit to the public; they 
provide information. When there is a major tragedy, people instant- 
ly turn to the press. However, reporters are not experts in the field 
of radiation and they are going to bring a great diversity of back- 
grounds, technical understanding, perception, and their own fears 
to any story involving a radiation release. Therefore, when any or- 
ganization has to deal with the media, an informational structure 
staffed by knowledgeable people is needed in advance to provide 
timely and accurate information. 


55211 (DOE/ER/60525—1, pp 308-311) Role of Inter- 
national Atomic Energy Agency. Bianco, A. (International 
Atomic Energy Agency, Vienna (Austria)). 1986. NTIS, PC 
A15/MF AO1. Order Number DE88003364/JAW. (CONF: 
8611150—). 

From International conference on non-military radiation 
emergencies; Washington, DC, USA (19 Nov 1986). 
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About 10 years ago, the IAEA formulated guidelines for 
mutual emergency assistance in case of accidents. These guidelines 
have been revised periodically and updated, with the latest revision 
prepared in 1984. As a response to Chernobyl, two new conven- 
tions have been produced: (1) the Convention on Early Notification 
of a Nuclear Accident, and (2) the Convention on Assistance in the 
Case of a Nuclear Accident or Radiological Emergency. It is im- 
portant to emphasize that points of contact and a focal point within 
the IAEA shall be available continuously for the implementation of 
the Conventions. A total of 58 and 57 Member States have signed 
Conventions 1 and 2, respectively, as of October 27, 1987. It is ex- 
pected that these numbers will increase significantly in the near 
future. According to the INSAG Summary Report, the following 
areas have been recommended as top priority: epidemiology study; 
problems of skin lesions, problem of biological dosimetry in select- 
ed cohorts of the population; and medical literature. The IAEA has 
been designated to take the lead in these areas in close collabora- 
tion with WHO and other international organizations. 


55212 (DOE/ER/60525—1, pp 
government's role in response to tion emergencies. Tur- 
nock, B.J. (Department of Public Health, Springfield, IL 
(USA)). 1986. NTIS, PC A15/MF AOl. Order Number 
DE88003364/JAW. (CONF-8611150—). 

From International conference on non-military radiation 
emergencies; Washington, DC, USA (19 Nov 1986). 

The author will focus primarily on three topics: (1) the role 
of public health agencies and state government in defining and in- 
terpreting risks to the public; (2) the role of state health and nuclear 
safety agencies in preparing for radiation emergencies and how 
such a plan is structured in one particularly vulnerable state, his 
own; and (3) problems they currently face in Illinois in assuring an 
effective response even with a well-developed plan in place. 


312-321) State 


55213 (DOE/ER/60525—1, pp 322-325) Emergency pre- 
paredness: a responsibility of the medical profession. Sam- 
mons, J.H. (American Medical Association, Chicago, IL 
(USA)). 1986. NTIS, PC A15/MF A0Ol. Order Number 
DE88003364/JAW. (CONF-8611150—). 

From International conference on non-military radiation 
emergencies; Washington, DC, USA (19 Nov 1986). 

There are a series of things that we might do with regard to 
emergency planning. Some are clearly obvious, some perhaps are 
less so. Obviously, we should try to prevent a disaster from occur- 
ring. But we know that disasters are going to happen. Second, we 
should attempt to minimize the number of casualties in the event of 
an emergency. A part of planning is traffic control, with the traffic 
control designed to prevent that particular difficulty. Clearly we 
need to prevent additional casualties once the natural or man-made 
disaster has occurred. Without question, we have to rescue the in- 
jured, we have to be able to provide first aid, and we have to make 
value judgments instantly on who needs aid and who does not. Ob- 
viously, the medical community has to supply the leaders in terms 
of the care of the injured. Equally obvious is that other people in 
the community, such as the governor, the mayor, the city manager, 
the chief of police, and the fire chief, have to be involved. When 
you become involved in emergency planning, remember that there 
are other people in the health care family. It is not just physicians 
who are important; the Red Cross, nurses, public health agencies, 
those in state radiation control programs, and many others also are 
important. And let us not forget the people with specialized train- 
ing in nuclear medicine, as well as radiologists and radiation onco- 
logists. 


55214 (DOE/ER/60631—1) Radiation physics, biophys- 
ics, and radiation biology: Progress report, December 1, 1987- 
November 30, 1988. Hall, E.J.; Zaider, M.; Delegianis, M.J. 
(ed.). (Columbia Univ., New York (USA). Radiological Re- 
search Labs.). Jul 1988. Contract FG02-88ER60631. 118p. 
NTIS, PC A06/MF AOl1; 1; GPO Dep. Order Number 
DE88015151/JAW. 

Research at the Radiological Research Laboratory is a blend 
of physics, chemistry, and biology, involving research at the basic 
level with the admixture of a small proportion of pragmatic or ap- 
plied research in support of radiation protection and/or radiation 
therapy. At the current level of funding, approximately one quarter 
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of the research of the Laboratory could be regarded as in support 
of radiotherapy, with the remainder addressing more basic issues. 
The new initiatives have been in two directions. First, there has 
been an increased emphasis on research in radiation chemistry, inas- 
much as this subject which involves the study of free radicals and 
fast radiation chemistry processes starts to bridge the gap between 
physics and biology, between the initial deposition of radiant 
energy and its final expression in terms of biological consequences. 
Second, the emphasis in the biological research has moved towards 
studies at the molecular level, with the appointment of new mem- 
bers of staff with expertise in this area. Individual chapters were 
processed separately for the data base. 


55215 (INIS-BR—1202) 137 Cs: decontamination of liq- 
uids and excrete. Melo Ferreira, A.C. de; Medeiros, J.A. 
(Comissao Nacional de Energia Nuclear de Brasil, Rio de 
Janeiro). 1988. ip. (In Portuguese). NTIS (US Sales Only), 
PC A02/MF A0O1. Order Number DE88703894/JAW. 


55216 (INIS-BR—1256) Molecular mechanisms of eryth- 
rocyte photo-irradiation. Ferreira, W.T.; Souza, M.C. (Uni- 
versidade Estadual de Campinas (Brazil)). 1985. 6p. (In Por- 
tuguese). (CONF-8509458—). NTIS (US Sales Only), PC 
A02/MF AO1. Order Number DE88704142/JAW. 

From 9. Brazilian congress on biomedical engineering; Cam- 
pinas, Brazil (3 Sep 1985). 

The role of singlet oxygen and the lipid peroxidation of 
erythrocyte membrane are studied. The irradiation of erythrocytes 
with visible light in the presence of a photodynamic mediator (tolu- 
idine blue) is reported. A system of light application by optical 
fiber, connected to a catheter is suggested for local instillation of 
the photosensitizing agent. (M.A.C.). 


55217 (INIS-mf—11214) Effect of cysteamine on sister 
chromatid exchange (SCE) induction by gamma rays. Men- 
diola Cruz, M.T. (Universidad Nacional Autonoma de 
Mexico, Mexico City. Escuela Nacional de Estudios Profe- 
sionales Iztacala). 1987. 115p. (In Spanish). NTIS (US Sales 
Only), PC A06/MF AOl. Order Number DE88703258/ 
JAW. 


The effect of different doses of cysteamine (3, 15 and 150 
pg/g bw) on gamma ray-induced SCE was evaluated and com- 
pared with the responses obtained with regard to frequency of 
chromosomal aberrations, frequency of proliferating cells and the 
rate of cellular proliferating kinetics in mouse bone marrow cells in 
vivo. Groups of mice were either irradiated, treated with cystea- 
mine and irradiated, only treated with cysteamine or left without 
treatment for determination of these parameters. The intraperitoneal 
administration of cysteamine preceding 1 Gy of gamma ray expo- 
sure, produces a dose dependent radioprotection on SCE-induction 
obtaining the greatest effect with 150 wg/g bw. However, this 
effect was not observed in the mitotic index nor in the average gen- 
eration time. Chromosomic aberrations in animals irradiated after 
treatment with cysteamine were also detected. It was not observed 
any citotoxic or genotoxic effect produced by cysteamine per se. 
The results suggest that, under the experimental conditions of this 
study, the SCE are caused by free radicals produced by gamma ra- 
diation; not so, the additional damage indexes measured. 


55218 (INIS-mf—11270) Study of the health effects of 
low-level exposure to environmental radiation contamination 
in Port Hope, Ontario. Steele, R.; Lees, R.E.M.; Roberts, 
J.H. (Senes Consultants, Willowdale, Ontario (Canada). Jun 
1984. 162p. NTIS (US Sales Only), PC A08/MF AO1. 
Order Number DE88703274/JAW. 

From 1939 to 1948 residues from radium production at Eldo- 
rado Nuclear Ltd.'s plant in Port Hope, Ontario were disposed of 
in and around the town of Port Hope. In 1980 a study was set up 
to determine the health effects of these residues. This report con- 
cerns phase two a case- control study of lung cancer in the exposed 
population. Doses for the 118 cases and controls were reconstruct- 
ed to give the final year of exposure, the residences occupied 
during the period of exposure, and the total estimated exposure for 
various latency periods. Statistical analysis of the data gathered 
could not give coherent results or show an identifiable increased 
risk of lung cancer from elevated alpha radiation levels due to the 
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confounding effect of cigarette smoking. Ninety percent of the 
cases of lung cancer found were attributable to smoking. 


55219 (NEI-DK—97) Plutonium 239 retention in former 
workers of the Thule base. Juul-Jensen, P.; Ulbak, K. on 
tens Inst. for Straalehygiejne, Copenhage en (Denmark)). J 
1988. 48p. (In Danish). NTIS (US Sales Only), PC ADY/ME 
A01. Order Number DE88754746/JAW. | 

In a memorandum of 1987 on a comprehensive health exami- 
nation of persons employed at Thule air-base at the time of the 
crash of a nuclear-armed B-52 bomber in 1968, the National Board 
of Health suggested performing analyses for plutonium of urine 
samples from 50-100 selected persons. This programme was carried 
out during the winter 1987-88. Collection of samples and evaluation 
of results were done by the National Institute of Radiation Hy- 
giene. Department of Health Physics, National Laboratory Risoe, 
made the analyses. Included in the group were persons, who ac- 
cording to records from 1968 were judged to have had above-aver- 
age potential for uptake of plutonium, as well as s number of per- 
sons, who before the summer 1987 had approached the social serv- 
ices and/or the Department of Dermatology, Marselisborg Hospi- 
tal, with complaints of health effects attributed to the work at 
Thule air-base. 62 persons were included and results from the anal- 
yses of 53 24-hour-samples of urine, as well as from a number of 
control- and standard are presented. The technique used for the 
analysis had a minimum detectable activity for 239/sub Pu/ of 200 
p.Bq per sample. Consequently, according to internationally recog- 
nized models for uptake, distribution and retention of plutonium in 
the human organism, it is possible in 1988 to recognize an intake by 
inhalation in 1968 of 300 Bq 239/sub Pu/. No sample was found to 
contain 239/sub Pu/. So the results indicate, that any intake of 239/ 
sub Pu/ by the persons here involved, as a consequence of their 
work at Thule airbase in 1968, did not exceed 300 Bq. An intake of 
300 Bq 239/sub Pu/ can be evaluated to result in a 50-year commit- 
ted dose equivalent of 20 mSv. The current dose-limit for occupa- 
tionally exposed persons is 50 mSv/y. 


55220 (NKSZ—8501, pp 209-213) Effects of near ultra- 
violet light radiation on the growth of various microalgae (3). 
Miyachi, Shigeto; Manabe, Eiji; Mitsui, Akira. (Inst. of Ap- 
plied Microbiology, Univ. of Tokyo, Tokyo, Japan;Univ. of 
Miami, Maiami, U.S.A.). 1985. (In Japanese). Nissan Kagaku 
Shinko Zaidan, 6-17-2, Ginza, Chuo-ku, Tokyo. 

In FY 1985 Annual Report of Nissan Science Foundation. 

Similar to the experiment results of last year, the near ultra- 
violet light inhibited the growth in the morning to similar degree 
while the inhibition was not significant in the afternoon. Experi- 
ments were made with the cell density at the start of the experi- 
ments was elevated to the level which usually was attained at one 
o'clock in the afternoon. The result revealed that the disapperance 
of the effect in the afternoon was not caused by the decrease in 
UV-A reaching the algal cells due to the increase in the number of 
the cells. No or very small growth inhibitory effect was observed 
even when the algal cells grown under the sun light with UV-light 
cut off were exposed to UV-A from noon. At the same time, effects 
towards photosynthesis (oxygen production rate) has been studied. 
The activity temporarily became slower immediately after the ex- 
posure to the sun light, then it recovered later. (3 figs, 3 tabs, 1 
photo, 1 ref) 


55221 (NRPB-R—216) General algorithm for solving 
compartmental models with constant coefficients and its im- 
plementation on a microcomputer. Birchall, A.; James, A.C. 
(National Radiological Protection Board, Chilton (UK)). 
May 1988. 20p. H.M. Stationery Office, London, price 
Pound 4.00. 

A general algorithm for solving first order compartmental 
models, including recycling systems, has been developed and its im- 
plementation on a microcomputer is described. Matrix algebra is 
used to obtain an analytical solution to a model which is expressed 
as the exponential of a matrix of rate constants. The algorithm uses 
a special technique to enable this exponential to be evaluated with a 
rapidly converging series. Truncation errors incurred in this proc- 
ess are estimated automatically. Thus, in an extreme case where 
these errors may be significant, the appropriate action may be 
taken. 
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55222 (PNL—6577) Health physics manual of good prac- 
tices for reducing radiation exposure to levels that are as low 
as reasonably achievable (ALARA). Herrington, W.N.; 
Higby, D.P.; Kathren,., R.L.; Merwin, S.E.; Stoetzel, G.A. 
(Pacific Northwest Lab., Richland, WA (USA)). Jun 1988. 
Contract AC06-76RL01830. 169p. NTIS, PC A08/MF AOl1. 
Order Number DE89000406/JA W. 

A primary objective of the US Department of Energy 
(DOE) health physics and radiation protection program has been to 
limit radiation exposures to those levels that are as low as reason- 
ably achievable (ALARA). As a result, the ALARA concept de- 
veloped into a program and a set of operational principles to ensure 
that the objective was consistently met. Implementation of these 
principles required that a guide be produced. The original ALARA 
guide was issued by DOE in 1980 to promote improved under- 
standing of ALARA concepts within the DOE community and to 
assist those responsible for operational ALARA activities in attain- 
ing their goals. Since 1980, additional guidance has been published 
by national and international organizations to provide further defi- 
nition and clarification to ALARA concepts. As basic ALARA ex- 
perience increased, the value and role of the original guide prompt- 
ed the DOE Office of Nuclear Safety (ONS) to support a current 
revision. The revised manual of good practices includes six sec- 
tions: 1.0 Introduction, 2.0 Administration, 3.0 Optimization, 4.0 
Setting and Evaluating ALARA Goals, 5.0 Radiological Design, 
and 6.0 Conduct of Operations. The manual is directed primarily to 
contractor and DOE staff who are responsible for conduct and 
overview of radiation protection and ALARA programs at DOE 
facilities. The intent is to provide sufficient guidance such that the 
manual, if followed, will ensure that radiation exposures are main- 
tained as low as reasonably achievable and will establish the basis 
for a formally structured and auditable program. 118 refs., 16 figs., 
3 tabs. 


55223 (PNL-SA—15004, pp 7-12) Status of beta meas- 
urement evaluation and upgrade program. Swinth, K.L. Sep 
1987. NTIS, PC Al2/MF AOl. Order Number 
DE88004068/JAW. (CONF-860149—). 

From Department of Energy workshop on beta measure- 
ments; Albuquerque, NM, USA (23 Jan 1986). 

In 1983, the U.S. Department of Energy (DOE) initiated a 
program to evaluate and upgrade beta dosimetry capabilities at 
DOE and DOE-contractor facilities. The program has several ele- 
ments that structure the development of improved beta measure- 
ment practices. In addition to Pacific Northwest Laboratory 
(PNL), universities, private corporations, and other DOE facilities 
are involved in the research efforts. 


55224 (PNL-SA—15004, pp 13-19) Review of the recent 
beta workshop held in Paris. Swinth, K.L. Sep 1987. NTIS, 
PC Ai2/MF AOl. Order Number DE88004068/JAW. 
(CONF-860149—). 

From Department of Energy workshop on beta measure- 
ments; Albuquerque, NM, USA (23 Jan 1986). 

The workshop, Dosimetry of Beta Particles and Low 
Energy X-Rays was held in Saclay, France, on October 7-9, 1985. 
At the meeting, 26 technical papers and 2 panel discussions covered 
most aspects of beta dosimetry and measurement. The work in 
Europe complements the work in North America and touches on 
the more theoretical aspects of dosimetry. Information presented at 
the meeting is summarized. 


55225 (PNL-SA—15004, pp 25-35) Observations on the 
appropriate depths to measure skin dose for radiation protec- 
tion. Carlson, R.D.; Gesell, T.F. (Department of Energy, 
ID (USA)). Sep 1987. NTIS, PC A12/MF AOl1. Order 
Number DE88004068/JAW. (CONF-860149—). 

From Department of Energy workshop on beta measure- 
ments; Albuquerque, NM, USA (23 Jan 1986). 

Although ICRP skin dose limits focus on the onset of dermal 
atrophy, current guidelines for evaluating skin dose at 7 mg/cm? 
assume epidermal cells are at greatest risk. Data from animal studies 
using radiations of carefully controlled penetration suggest the 


depth should be changed but there is a question about the applica- 


bility of these data for humans. NCRP Scientific Committee No. 80 
is currently considering the appropriate depth(s) for measuring skin 
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dose. The basis for their deliberations, the likely consequences of 
their decision and the authors’ recommendations are discussed. 


55226 (PNL-SA—15004, pp 47-64) Factors involved in 
the interpretation of beta spectra. Rathbun, L.A. Sep 1987. 
NTIS, PC A1l2/MF AOl. Order Number DE88004068/ 
JAW. (CONF-860149—). 

From Department of Energy workshop on beta measure- 
ments; Albuquerque, NM, USA (23 Jan 1986). 

The Beta Measurement Evaluation and Upgrade Program, 
managed by Pacific Northwest Laboratory (PNL) for the Depart- 
ment of Energy (DOE), has focused on the resolution of the prob- 
lems associated with the measurement of the beta dose component 
at DOE facilities. One of the tasks included in this program was the 
characterization of beta fields at DOE facilities. Beta measurements 
were made using silicon detectors, scintillation spectrometers, and 
passive spectrometers. At operating DOE facilities where beta 
emitters were encountered, measurement was usually complicated 
by the presence of low-energy photons, and the source-to-detector 
geometry was often hard to define. Backscatter and low-energy 
beta particles were problems for both calibration and field measure- 
ments. 


55227 (PNL-SA—15004, pp 97-100) Depth dose meas- 
urements of PWR steam generator environment using an 
automated extrapolation chamber system. Darois, E.L.; Scan- 
nell, M.J.; Poeton, R.W. (Yankee Atomic Electric Compa- 
ny, Framingham, MA (USA)). Sep 1987. NTIS, PC A1i2/ 
MF AOl. Order Number DE88004068/JAW. (CONF- 
860149—). 

From Department of Energy workshop on beta measure- 
ments; Albuquerque, NM, USA (23 Jan 1986). 

Procedures and results of measurements performed at the 
Steam Generator will be presented. The depth dose curve is deter- 
mined using the extrapolation chamber for 16 absorption thick- 
nesses from 2.5 to at least 860 mg cm™2 The results of TLD, 
pocket dosimeter, and survey meter irradiations at the measurement 
point will be presented. Special emphasis will be given to the re- 
sults from one specific PWR where a significant amount of '“*Ce/ 
144Pr is present which is responsible for the emission of 3 MeV beta 
(max) particles. These specific results point out inadequacies of do- 
simetry to measure the deep dose delivered by these high energy 
beta particle fields. 


55228 (PNL-SA—15004, pp 101-105) Overview of beta 
measurements at Rocky Flats. Olinger, L.J.; Miller, R.A. 
(Rockwell International, Golden, CO (USA)). Sep 1987. 
NTIS, PC Ail2/MF A0Ol. Order Number DE88004068/ 
JAW. (CONF-860149—). 

From Department of Energy workshop on beta measure- 
ments; Albuquerque, NM, USA (23 Jan 1986). 


55229 (PNL-SA—15004, pp 109-113) Beta dosimetry ex- 
periences and future perspectives for large volume systems. 
Yoder, R.C.; Landauer, R.S. Jr. (Division of Tech/Ops, 
Inc., Glenwood, IL (USA)). Sep 1987. NTIS, PC A12/MF 
A01. Order Number DE88004068/JAW. (CONF-860149—). 

From Department of Energy workshop on beta measure- 
ments; Albuquerque, NM, USA (23 Jan 1986). 

Presented is a summary of the beta doses measured in 1985 
by R.S Landauer, Jr. & Company. Data for film and TLD badges 
are introduced. The proportional beta dose distribution for TLD 
dosimeters contains more high doses than the distribution for film. 
Also, a TLD chip readout method using a carbon dioxide laser is 
introduced. The method reads out the top surface layer of the chip 
where most of the beta particle energy is deposited. More accurate 
beta measurements result as compared to more traditional TLD 
processing methods. 


55230 (PNL-SA—15004, pp 139-151) External dosimetry 
in a mixed beta-gamma radiation field using multi-phosphor 
TLD. Momeni, M.H. (San Diego State Univ., CA (USA)). 
Sep 1987. NTIS; PC Al12/MF AOl. Order Number 
DE88004068/JAW. (CONF-860149—). 
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From Department of Energy workshop on beta measure- 
ments; Beous dedeey NM, USA (23 Jan 1986). 

External of a mixed beta-gamma radiation field 
using a two-phosphor Shor (ithiom borate and calcium sulfate), four-ele- 
ment thermoluminescent dosimeter was studied. Beta radiation dose 
distribution, D(d)/D(O), as a function of depth d was predicted. 

Measured responses were compared with calculated skin doses D(7 
mg/cm?). Based on the ratio of responses of the first two elements 
of the dosimeters to beta radiation, a correction factor for determi- 
nation of skin dose was calculated. Responses to radiation from 
thick areal sources (TI and Sr - ®Y) as a function of distance 
and angle of exposure relative to the surface of the sources were 
studied. A method for determination of beta radiation skin dose in a 
mixed beta-gamma radiation field was developed. 


(PNL-SA—15004, pp 163) Current work at 
CRNL on beta dosimetry. Johnson, J.R. (Chalk River Na- 
tional Lab., Ontario (Canada)). Sep 1987. NTIS, PC A12/ 
MF AOl. Order Number DE88004068/JAW. (CONF- 
860149—). 

From Department of Energy workshop on beta measure- 
ments; Albuquerque, NM, USA (23 Jan 1986). 


55232 (PNL-SA—15004, pp 185-195) Electron energy 
deposition in tissue. Prevo, C.T. Sep 1987. NTIS, PC A12/ 
MF AOl. Order Number DE88004068/JAW. (CONF- 
860149—). 

From Department of Energy workshop on beta measure- 
ments; ae. NM, USA (23 Jan 1986). 

Energy deposition as a function of depth has been calculated 
for various electron energies incident normally on tissue. These cal- 
culations were performed using the Monte Carlo photon-electron 
transport code SANDYL. Incident electron energies ranged from 
0.05 to 5 MeV. 


55233 (PNL-SA—15004, pp 197-207) Calculation meth- 
ods for beta dosimetry measurements. Hajnal, F. (DOE En- 
vironmental Measurements Lab., New York, NY (USA)). 


Sep 1987. NTIS, PC A1l2/MF AOl. Order Number 
DE88004068/JAW. (CONF-860149—). 

From Department of Energy workshop on beta measure- 
ments; Albuquerque, NM, USA (23 Jan 1986). 


55234 (PNL-SA—15743) Tumor development following 
internal exposures to radionuclides during the perinatal 
period. Sikov, M.R. (Pacific Northwest Lab., Richland, WA 
(USA)). Jul 1988. Contract AC06-76RL01830. 27p. (CONF- 
8806196—1). NTIS, PC A03/MF A011; 1; GPO Dep. Order 
Number DE88014769/JAW. 

From International symposium on perinatal and multi-gen- 
eration carcinogenesis; Leningrad, USSR (1 Jun 1988). 

Exposure to radiation from internally deposited radionu- 
clides during the prenatal and/or neonatal periods involves a dis- 
tinct oncogenic potential. The fundamental mechanisms for perina- 
tal radionuclide carcinogenesis seem to be generally similar to those 
that pertain to external radiation exposures and other carcinogenic 
agents, but unique interactions may be superimposed. Specific dose- 
effect relationships differ among radionuclides; many studies find 
dose-related increases in the incidence of tumors or decreases in age 
at tumor appearance following prenatal or neonatal radiation expo- 
sures. Tumor incidences may be decreased, especially at high dose 
levels; these are usually attributable to cell death, inhibited develop- 
ment of target tissues, or to endocrine malfunction. Age-related dif- 
ferences in predominant tumor types and/or sites of tumor develop- 
ment are often detected, and are explainable by the existence of nu- 
clide-specific target organs or tissues, dosimetric factors, and devel- 
opmental considerations. 34 refs. 


55235 (PNL-SA—15805) 1987 Coolfont conference on ra- 
diation and health: Chairman's report. Gilbert, E.S. (Pacific 
Northwest Lab., Richland, WA (USA)). Mar 1988. Con- 
tract AC06-76RL01830. 3p. (CONF-8707194—Summs.). 
tae PC A02/MF AOl. Order Number DE88015945/ 

From 7. annual Americal Statistical Association (ASA) con- 
ference on radiation and health; Berkeley Springs, WV, USA (12 
Jul 1987). 
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These proceedings provide a summary of papers presented at 
the seventh annual American Statistical Association (ASA) Confer- 
ence on Radiation and Health. Sessions were scheduled for morn- 
ings and evenings with ample time for discussion, thus encouraging 
communication between scientists, from a variety of disciplines, 
working on problems related to the health effects of ionizing radi- 
ation. The 1987 conference focused on lung cancer risks, especially 
lung cancer risks due to radon. The BEIR IV report, which ad- 
dresses health risks of radon and other internally deposited alpha- 
emitters, was summarized early in the conference. Results of analy- 
ses of data on miners in Colorado and in New Mexico were pre- 
sented as well as analyses of combined data from several studies, 
which are used as the basis of estimates in the BEIR IV report. Sta- 
tistical issues related to appropriate analysis of chronic exposure 
and of smoking data received considerable attention and discussion. 
Papers describing models for lung cancer risks based on exposure 
to cigarette smoke, radiation, and other substances provided in- 
sights into general understanding of lung cancer mechanisms. Carci- 
nogenic models were also the subject of a presentation on radiation- 
induced skin cancer in humans and animals. In addition, relevant 
data on animal experiments involving radon exposure were summa- 
rized. 


55236 (UCRL—21107) Bibliographical database of radi- 
ation biological dosimetry and risk assessment: Part 1, 
through June 1988. Straume, T.; Ricker, Y.; Thut, M. (Law- 
rence Livermore National Lab., CA (USA); Defense Nucle- 
ar Agency, Washington, DC (USA)). 29 Aug 1988. Con- 
tract W-7405-ENG-48. 209p. NTIS, PC A1l0/MF AOl. 
Order Number DE88015950/JAW. 

This database was constructed to support research in radi- 
ation biological dosimetry and risk assessment. Relevant publica- 
tions were identified through detailed searches of national and 
international electronic databases and through our personal knowl- 
edge of the subject. Publications were numbered and key worded, 
and referenced in an electronic data-retrieval system that permits 
quick access through computerized searches on publication number, 
authors, key words, title, year, and journal name. Photocopies of all 
publications contained in the database are maintained in a file that is 
numerically arranged by citation number. This report of the data- 
base is provided as a useful referetice and overview. It should be 
emphasized that the database will grow as new citations are added 
to it. With that in mind, we arranged this report in order of ascend- 
ing citation number so that follow-up reports will simply extend 
this document. The database cite 1212 publications. Publications are 
from 119 different scientific journals, 27 of these journals are cited 
at least 5 times. It also contains reference to 42 books and published 
symposia, and 129 reports. Information relevant to radiation biolog- 
ical dosimetry and risk assessment is widely distributed among the 
scientific literature, although a few journals clearly dominate. The 
four journals publishing the largest number of relevant papers are 
Health Physics, Mutation Research, Radiation Research, and Inter- 
national Journal of Radiation Biology. Publications in Health Phys- 
ics make up almost 10% of the current database. 
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55237 (DOE/ER—0317, pp 83-104) Effects of cyclic 
temperature on larval development of marine invertebrates. I. 
Molting, growth, and survival. Costlow, J.D. (Duke Univ. 
Marine Lab., Beaufort, NC (USA)). Apr 1987. NTIS, PC 
A08/MF A01. Order Number DE88000815/JAW. 

In Physiological responses of marine organisms to environ- 
mental stresses. 

The objectives of the authors research were to develop a 
series of cyclic temperatures, simulating insofar as possible the diel 
rhythms found in temperate estuarine systems, and to determine the 
way in which survival, rates of development, and growth of larvae 
of marine invertebrates may be affected by cycles of temperature. 
To test the effects of cyclic temperatures, they designed two funda- 
mentally different cycles of temperature. Experiments were con- 
ducted using a number of species of invertebrate larvae. Their ap- 
proach had two goals: first, to determine if cyclic temperatures 
produce a response different from that observed with constant tem- 
peratures; and second, to determine if the differences that result are 
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a function of the rate of temperature increase or decrease, a func- 
tion of the period of time spent at at maximum or minimum temper- 
ature, or a function of a combination of these factors integrated 
throughout the total period of development. 


55238 (DOE/ER—0317, pp 105-120) Effects of cyclic 
temperature on larval development of marine invertebrates: 
IL. regulation of growth as a general indicator of stress. Cost- 
low, J.D. (Duke Univ. Marine Lab., Beaufort, NC (USA)). 
Apr 1987. NTIS, PC A08/MF AOl. Order Number 
DE88000815/JAW. 

In Physiological responses of marine organisms to environ- 
mental stresses. 

Organisms use a number of strategies to minimize the detri- 
mental effects of environmental changes while optimizing their 
energy metabolism. They may use avoidance responses, employ 
repair or stabilization mechanisms, or synthesize detoxification en- 
zymes or binding ligands. All of these processes require energy that 
must be diverted from other uses. As the stress load increases, there 
will be a point where this diversion of energy disturbs vital proc- 
esses such as growth and reproduction. Perturbations in sensitive 
organismal processes can reflect the diversion of energy to counter- 
act the detrimental effects of a stressor and, hence, can be used to 
evaluate the degree of stress. As indices of stress, they provide an 
important tool for estimating an organism's capacity to adapt to its 
environment. 


55239 (SNV—3128) Occurrence of waterfowl in the bio- 
test basin at the Forsmark nuclear power plant, Sweden, 
1981-1984. Sandstroem, U. (National Swedish Environmen- 
tal Protection Board, Solna). 1985. 39p. NTIS (US Sales 
Only), PC A03/MF AOl. Order Number DE88754498/ 
JAW. 

During the period Sep 1981 to Aug 1984 a monthly census 
was taken of waterfowl in the Biotest basin and its surroundings at 
Forsmark, as well as in a reference area in the region. During the 
same period the staff of the Biotest basin made weekly censuses of 
the basin. The aim of the censuses was to establish if there was any 
increase in the number of waterfowl in the Biotest basin and its sur- 
roundings caused by the discharge of cooling water from the two 
nuclear power reactors that are in operation in Forsmark. Seven- 
teen waterfowl species were observed in the area during the period 
studied. Of these species five were regularly observed viz.: the 
Mute Swan (Cygnus olor), the Mallard (Anas plathyryncos), the 
Tufted Duck (Aythya fuligula), the Goldeneye (Bucephala clan- 
gula) and the Goosander (Mergus merganser). The first four species 
were generally found in low numbers in the Biotest basin and its 
surroundings, as well as in the reference area. This implies that the 
Biotest basin and its surroundings has not become an area of impor- 
tance during the winter for waterfowi, with one exception: the 
Goosander. The Goosander showed an increasing population 
growth in the Biotest basin and its surroundings during the studied 
period with a maximum average in in the basin during the last 
winter. As a result, the size of the Goosander population may affect 
the number of small fish in the Biotest basin. 
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REFER ALSO TO CITATION(S) 53002, 53007, 53008, 53066, 53067, 53318, 
53437, 54824, 54829, 54861, 54862, 54870, 54876, 54899, 54913, 54914, 54915, 
54929, 54951, 54952, 54956, 54959, 54960, 54961, 54963, 54964, 54965, 54966, 
54967, 54988, 54999, 55000, 55014, 55024, 55025, 55065, 55100, 55112 


55240 (AD-A—194715/9/XAB) Effect of anticholinester- 
ase agents on airway epithelial function. Annual report, 15 
July 1986-14 July 1987. Marin, M.G. (Rochester Univ., NY 
(USA)). 1 Aug 1987. 19p. NTIS, PC A03/MF AO1. 
Irreversible anticholinesterase compounds have potential se- 
rious deleterious health effects when employed as chemical warfare 
agents. Intoxication with these agents causes an accumulation of ac- 
etylcholine at nerve muscle and nerve gland junctions. Because tra- 
cheal submucosal glands have rich cholinergic innervation, we hy- 
pothesized that exposure to anticholinesterase agents, such as 
soman, would stimulate glandular secretion. This would cause path- 
ological changes in the important lung defense mechanism of muco- 
ciliary clearance. Despite the potential importance of anticholines- 
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terase agents on lung function, little information was available con- 
cerning the effects of these agents on mucociliary transport. During 
the past year, studies were completed designed to determine the 
effect of soman and its antidotes on mucociliary transport. Mucoci- 
liary transport was measured on radiopertechnetate-tagged mi- 
croaggregated albumin in anesthetized ferrets, utilizing two sodium- 
iodized crystals, collimated to detect the rate of tracheal movement 
over a 19-mm length of airway. In experimental animals, the author 
injected intravenously either soman or soman plus an antidote or an 
antidote alone, between the two periods. Soman resulted in a signif- 
icant dose-related increase in mucociliary transport relative to con- 
trol. Neither atropine nor pralidoxime alone had a significant effect 
on transport rate. While atropine injected simultaneously with 
soman blocked the stimulatory effects of soman on transport, prali- 
doxime failed to alter this increase in transport. Studies performed 
were also to determine the effect of soman and its antidotes on sub- 
mucosal glandular secretion in vivo. 


55241 (CONF-881061—6) Biological effects of spark-de- 
composed SF,. Griffin, G.D.; Nolan, M.G.; Easterly, C.E.; 
Sauers, I.; Votaw, P.C. (Oak Ridge National Lab., TN 
(USA)). 1988. Contract AC05-840R21400. 24p. NTIS, PC 
A03/MF AO1. Order Number DE88012491/JAW. 
From Electrochemical Society fall meeting; Chicago, IL, 
USA @. Oct eee 
ulfur hexafluoride (SF¢) issued as an insulating gas for elec- 
trical eden (gas-insulated substations, switchgear, etc.). The 
gas is inert chemically and innocuous biologically. Electrical dis- 
charges (arcs, sparks, corona) in SF¢ can produce chemical decom- 
position of the gas. Analysis by mass spectroscopy in our laborato- 
ry has found that discharge of electrical sparks in SFs can produce 
a wide variety of decomposition products depending upon elec- 
trode composition, moisture content, presence of oxygen, etc. The 
compounds SOF2, SOF,, SO2F2, SiF;i, SO2, HF, SF, and S2Fio 
have been identified and quantified in spark-decomposed SF. Tox- 
icity information on most of these chemicals is sparse, but available 
data suggest some may have a strong biological toxicity. Analysis 
of the ability of these individual chemicals to cause cell lethality in 
cultured cell assays has allowed a toxicity ranking for these com- 
pounds and an understanding of which compounds contribute most 
to cellular toxicity in the cell culture assays. 29 refs., 1 fig., 3 tabs. 


55242 (CONF-8806227—1) Human exposure to dioxin 
from combustion sources. Hattemer-Frey, H.A.; Travis, C.C. 
(Oak Ridge National Lab., TN (USA)). 1988. Contract 
ACO05-840R21400. 20p. NTIS, PC A03/MF AOl. Order 
Number DE88013825/JAW. 

From Symposium on emissions from combustion processes; 
Toronto, Canada (5 Jun 1988). 

Because of their extreme toxicity, much concern and debate 
has arisen about the nature and extent of human exposure to dioxin. 
Since municipal solid waste (MSW) incinerators are known to emit 
polychorinated dibenzo-p-dioxins (PCDDs) and polycholorinated 
dibenzofurnas.(PCDFs) many people who live near MSW inciner- 
ators fear that they will be exposed to high levels of dioxin and 
subsequently develop cancer. What is often overlooked in this 
debate, however, is the fact that the general population is continu- 
ously being exposed to trace amounts of dioxin as exemplified by 
the fact that virtually all human adipose tissue samples contain 
dioxin at levels of 3 parts per trillion (ppt) or greater. This paper 
provides a perspective on MSW incineration as a source of human 
exposure to dioxin by comparing this exposure source with expo- 
sure to background environmental contamination and evaluates 
some of the potential key sources of PCDD/PCDF input into the 
enviroment. 32 refs., 3 tabs. 


55243 (DOE/ER—0317, pp 59-81) In vivo effects of 
heavy metals on cellular immunity in molluscs. Cheng, T.C. 
(Medical Univ. of South Carolina, Charleston (USA)). Apr 
1987. NTIS, PC A08/MF AOl. Order Number 
DE88000815/JAW. 

In Physiological responses of marine organisms to environ- 
mental stresses. 

The ability of molluscs to mount an effective cellular immu- 
nity against protistan, unicellular, and metazoan pathogens is criti- 
cal for their survival, as it is for all animals. Consequently, it is of 
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considerable interest to ascertain whether exposure to heavy metals 
affects the immune system in these invertebrates. It is toward this 
objective that studies have been conducted using as their model, 
the American oyster Crassostrea virginica. In this study, they tested 
the effects of ten heavy-metal cations on the efficacy of the hemo- 
cytes of C. virginica to phagocytose polystyrene latex spheres in 
vivo. They include: Cd**, Co#*, Cr**, Cu, Fe*, Hg™*, Mn*, 
Pb*, Sn*, and Zn**. 


55244 (DOE/ER—0317, pp 165-188) Aquatic food chain 
transfer of energy-related organic compounds. Dauble, D.D. 
(Battelle Pacific Northwest Lab., Richland, WA (USA)). 
Apr 1987. NTIS, PC A08/MF A0Ol. Order Number 
DE88000815/JAW. 

In Physiological responses of marine organisms to environ- 
mental stresses. 

This project focused on the environmental effects of organic 
components associated with conversion of basic energy-related ma- 
terials. The authors examined the bioaccumulation and fate of or- 
ganic compounds in fish and fish-food organisms. The purpose of 
their research was to describe the key physiological processes that 
influence the bioaccumulation of energy-related xenobiotic chemi- 
cals by aquatic organisms. Specific approaches were designed to 
characterize mechanisms of uptake, biotransformation, and elimina- 
tion of organic compounds. The compounds selected for study are 
common to many industrial products and wastes, are mobile and 
toxic in aquatic systems, and are potentially hazardous to human 
health. 


55245 (DOE/ER—0317, pp 189-212) Environmental 
stress and disease in marine animals. Elston, R.A. (Battelle 
Pacific Northwest Lab., Sequim, WA (USA)). Apr 1987. 
NTIS, PC A08/MF AOl. Order Number DE88000815/ 
JAW. 

In Physiological responses of marine organisms to environ- 
mental stresses. 

This research program is concerned with the effects of envi- 
ronmental contaminants on the immune systems of marine animals 
and with the interactive effect of those contaminants and host-spe- 
cific pathogens at the organismic, cellular, and subcellular level. Al- 
though the authors have pursued this research for only a short time 
they have already developed several components of model systems 
to study the interactive effects of environmental stress and species- 
and tissue-specific pathogen on animal systems. Specifically, these 
components include characterization of cadmium effects on an in 
vitro cell system, isolation and adaptation of a tissue-specific patho- 
gen, and characterization of the infection dynamics of that patho- 
gen in vitro. 


55246 (DOE/ER—0317, pp 251-292) Distribution, fate, 
and effects of energy-related residuals in marine environ- 
ments. Harrison, F.L. (Lawrence Livermore National Lab., 
CA (USA)). Apr 1987. NTIS, PC A08/MF AOl1. Order 
Number DE88000815/JAW. 

In Physiological responses of marine organisms to environ- 
mental stresses. 

A series of experiments was performed to examine metabolic 
detoxification of metals and mutagenic organic compounds and 
their relationships to deleterious effects on genetic material. Detoxi- 
fication of metals was determined by quantifying metals associated 
with metal-binding proteins and lysosomes. Metabolic activation 
and detoxification of mutagenic organic compounds were defined 
by determining their biotransformation and distribution within 
model aquatic organisms. Effects on genetic material were deter- 
mined by analyzing the induction of chromosomal aberrations 
(CA), sister chromatid exchange (SCE), and micronuclei (MN). 


(DOE/ER—0317, pp 311-320) Metal metabolism 
mechanisms 


in marine organisms: and limits. Jenkins, K.D. 
(California State Univ., Long Beach (USA)). Apr 1987. 
ae PC A08/MF AOl. Order Number DE88000815/ 


ys Physiological responses of marine organisms to environ- 
mental stresses. 

The authors research has focused on understanding the 
mechanisms of metal metabolism in marine invertebrates. The main- 
tenance of appropriate reservoirs of essential metals is particularly 


56 BIOMEDICAL SCIENCES, APPLIED STUDIES 
5603 Chemicals Metabolism And Toxicology 


challenging to coastal marine organisms because the environmental 
concentrations of essential trace metals vary from limiting to toxic 
levels. This problem is often compounded by the presence of signif- 
icant concentrations of nonessential metals that can compete with 
essential metals for uptake sites and intracellular binding sites. To 
deal with these challenges, marine organisms have evolved a 
number of adaptive strategies that are collectively referred to as 
metal metabolism. These strategies include thé active regulation of 
metal uptake tissue and subcellular metal distributions and metal ex- 
cretion. Thus far we have focused our studies on the subcellular 
distribution of metals that are regulated by specific metals ligands. 
They are working to characterize these ligands and their role in 
regulating subcellular metal metabolism. In addition, they are exam- 
ining the role of these ligands in both physiological and genetic ad- 
aptation. They are also using metal metabolism as a model system 
to examine the relationships between the specific metabolism of a 
class of stressors and general stress metabolism. Further, in collabo- 
ration with other researchers in this program, they are examining 
the relative roles of specific and general stress metabolism in adap- 
tation. 


55248 (DOE/ER—0317, pp 321-352) Sublethal effects of 
energy-related contaminants on marine bivalve molluscs. Rob- 
inson, W.E. (Harold E. Edgerton Research Lab., Boston, 
MA (USA)). Apr 1987. NTIS, PC A08/MF AOl. Order 
Number DE88000815/JAW. 

In Physiological responses of marine organisms to environ- 
mental stresses. 

A variety of physiological, biochemical, toxicological, ultras- 
tructural, and morphological techniques have been combined to in- 
vestigate the processess and effects operating within the bivalves in 
response to energy-related contaminants. The general lack of 
knowledge concerning potentially harmful effects of drilling-mud 
discharges on commercially important species of Georges Bank 
spurred the authors early work. The finds implicated a variety of 
the metals present in drilling muds as the purveyors of both lethal 
and sublethal effects and prompted the initiation of their current 
studies on metal accumulation, detoxification, and transport in 
marine bivalve molluscs. Using cadmium and silver, they are study- 
ing the metal-storage compartments and the relative role of blood 
cells and plasma in transporting metals in the infaunal bivalve Mer- 
cenaria mercenaria. Comparative studies on the special function of 
the heart-kidney complex in accumulation and excretion of metals 
are also being conducted using several additional bivalve species. 


55249 (DOE/ER—0317, pp 353-393) Trace metal metab- 
olism in marine animals. Roesijadi, G. (Battelle Pacific 
Northwest Lab., Sequim, WA (USA)). Apr 1987. NTIS, PC 
A08/MF AO1. Order Number DE88000815/JAW. 

In Physiological responses of marine organisms to environ- 
mental stresses. 

Initial studies involved the demonstration of metal-binding 
proteins in various marine species. These studies established the ex- 
istence of cadmium-, zinc-, and copper-binding proteins in the bi- 
valve mollusc Protothaca staminea and in the polychaete Eudysty- 
lia vancouveri. Mercury-binding proteins were also demonstrated 
for the marine mussel Mytilus edulis. Subsequent efforts were fo- 
cused on the mussel as a test organism and followed three primary 
lines of investigations: first, the behavior of metal-binding proteins 
in response to metal exposure and the relationships with other bio- 
logical responses; second, the isolation and characterization of the 
metal-binding proteins; and third, the development of antibodies 
and immunoassays to obtain specific and sensitive techniques for 
detection and quantification of the proteins. They also examined 
metal sequestration in bivalve clams from hydrothermal vents on 
the East Pacific Rise. The relationship between vent organisms and 
the metals was not previously studied. This study provided an op- 
portunity to examine mechanisms for metal sequestration in orga- 
nisms that are believed to have evolved in a naturally metal-rich 
environment. 


55250 (DOE/ER—0317, Pe 395-422) Ecology of marine 
populations. Roughgarden, J.D. (Stanford Univ., Pacific 
Grove, CA (USA)). Apr 1987. NTIS, PC A08/MF AO1. 
Order Number DE88000815/JAW. 
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In Physiological responses of marine organisms to environ- 
mental stresses. 

The objective of the authors research is to develop models 
of the population dynamics of marine organisms to project the pop- 
ulation consequences of the physiological effects of heavy metal 
contamination. The major discovery of this research is the impor- 
tance of supply side ecology, a phrase referring to the mechanisms 
that transport organisms across the boundary of a community. They 
have discovered that, for much of the world’s intertidal zone, 
mechanisms transporting organisms to an ecological community are 
more important in determining the biotic properties of the commu- 
nity than are interactions among the organisms already in the com- 
munity. 


55251 (DOE/ER—0317, pp 451-478) Free metal ion 
concentrations and the biological availability of trace metals 
in aquatic systems. Sunda, W.G. (National Marine Fisheries 
Service, Beaufort, NC (USA)). Apr 1987. NTIS, PC A08/ 
MF AOl1. Order Number DE88000815/JAW. 

In Physiological responses of marine organisms to environ- 
mental stresses. 

In the authors research, they found the biological availability 
of trace metals to be directly related to the free metal ion concen- 
tration for a number of different metals, organisms, complexing li- 
gands, and biological effects. In an initial set of experiments, they 
found that increases in cadmium complexation to chloride ions or 
to the synthetic chelator, nitrilotriacetic acid, markedly decreased 
the toxicity of cadmium to grass shrimp Palaemonetes pugio and 
that the decreased toxicity was quantitatively related to decreases 
in free cadmium-ion concentration brought about by complexation. 
The results of later research on chloride complexation showed simi- 
lar effects on the toxicity of cadmium to fish eggs and larvae and 
on the accumulation of cadmium by oysters. Decreases in copper 
accumulation by oysters Crassostrea virginica, decreases in copper 
toxicity to phytoplankton, and decreases in copper toxicity to bac- 
teria brought about by increased copper complexation to nitrilotria- 
cetic acid or to aquatic humic compounds were likewise found to 
be directly related to shifts in cupric-ion concentration. 


55252 (DOE/ER—0317, pp 479-495) Effects of inorgan- 
ic phosphates on molluscs. Wilbur, K.M. (Duke Univ., 
Durham, NC (USA)). Apr 1987. NTIS, PC A08/MF AO1. 
Order Number DE88000815/JAW. 

In Physiological responses of marine organisms to environ- 
mental stresses. 

For more than four decades, the authors have known that 
inorganic phosphates inhibit the precipitation of cadmium carbon- 
ate. Whether phosphates would also affect the deposition of CaCO; 
in the exoskeletons of invertebrates was unknown. They have ex- 
amined such an effect in a series of experiments on shell growth in 
larval and adult molluscs. Because phosphates enter natural waters 
through agricultural runoff, sewage treatment facilities, and indus- 
trial operations, a consideration of their direct effect on molluscs 
could increase their understanding of how phosphate pollution of 
natural waters affects the environmental quality and productivity of 
economically important marine resources. They examined four inor- 
ganic phosphates previously studied in solution: sodium orthophos- 
phate, sodium hexametaphosphate, tetrasodium pyrophosphate, and 
pentasodium tripolyphosphate. Each was examined for its effects on 
the following system: precipitation of CaCOs in vitro; shell growth 
and survival of larval oysters Crassostrea virginica; short shell 
growth in the clam Rangia cuneata as measured by deposition of 
“°Ca; long-term growth and survival of the freshwater snail Heli- 
soma duryi; and long-term shell growth of the clam Mercenaria 
mercenaria at sublethal phosphate concentrations. 


55253 (DOE/ER/60572—T1) Effects of environmental 
factors on larval development of marine invertebrates: Annual 
progress report. Part III. Regeneration as an indicator of en- 
vironmental stress. Costlow, J.D. (Duke Univ., Beaufort, 
NC (USA). Marine Lab.). 26 Aug 1988. Contract FG05- 
87ER60572. 8p. NTIS, PC A02/MF A0Ol. Order Number 
DE88017248/JAW. 

Megalopae of the mud crab, Rithropanopeus harriii, within 
the control series were maintained with both chelae intact, as well 
as with one chela autotomized, in 20 parts per thousand seawater 
and in the “acetone control.” Percent survival to crab III for larvae 
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of the control series, and larvae maintained in four concentrations 
of the herbicide, Alachlor is presented. As the concentration of 
Alachlor increases, the percent survival decreases. A comparison of 
these same levels of concentration of Alachlor as they relate to the 
time of ecdysis is shown. There is no statistically significant impact 
on molting. The interval between crab I and crab II was also unaf- 
fected by the levels of Alachlor used. Normal regeneration of the 
autotomized claw of the megalopa in the control series occurred in 
100% of the larvae. As the larvae were exposed to Alachlor of dif- 
ferent concentrtions, the percent normal regenertion decreased and 
the percent abnormal regeneration increased. The process of regen- 
eration can be used as an extremely sensitive indicator of sublethal 
levels for a varity of contaminants. A second aspect of the research 
as originally planned was to determine the effect of carbamates on 
regeneration of chelae in megalopa and early juveniles of the mud 
crab Rhithropanopeus harrisii. 


55254 (DOE/OR/00033—T411) Modulation of 
benzo(a)pyrene-induced toxicity and mutagenicity by conjuga- 
tion enzymes in mammalian cells (CHO/HGPRT Assay). 
Recio, L. (Kentucky Univ., Lexington (USA)). 1986. Con- 
tract AC05-760R00033;AC05-840R21400. 115p. NTIS, PC 
A07/MF A0Ol1; 1; GPO Dep. Order Number DE88015644/ 
JAW. 

The biotransformation of benzo(a)pyrene (BP) catalyzed by 
the mixed-function oxidase (MFO) system results in numerous me- 
tabolites which are cytotoxic and/or mutagenic to mammalian cells. 
However, these are conjugated with endogenous compounds such 
as glucuronic acid, sulfate and glutathione (GSH) resulting in de- 
toxication. The effects of three conjugation enzyme systems, UDP- 
glucuronyltransferases (UDP-GT), sulfotransferases (ST) and gluta- 
thione S-transferases (GSHT) on BP-induced cytotoxicity and mu- 
tagenicity were studied using the Chinese hamster ovary cells/hy- 
poxanthine-guanine phosphoribosyltransferase (CHO/HGPRT) 
assay. These studies were done by supplementing a rat-liver ho- 
mogenate preparation containing MFO system cofactors. The rela- 
tionship between BP 7,8-diol-9,10-epoxide (BPDE)-DNA adducts 
and mutagenicity in the CHO/HGPRT assay was also determined. 
The results of these studies are discussed. 149 refs., 11 figs., 11 tabs. 


55255 (GAO/RCED—88-72) Toxic substances: PCB en- 
forcement in Kansas City region substantiates need for fur- 
ther program improvements. (General Accounting Office, 
Washington, DC (USA). Resources, Community and Eco- 
nomic Development Div.). 1988. 38p. General Accounting 
Office, PO Box 6015, Gaithersburg, MD 20877. 

The 1976 Toxic Substances Control Act banned the manu- 
facture of PCBs after determining that they have been linked to a 
number of health problems. The Environmental Protection Agency 
was directed to regulate PCBs still in use and to eventually phase 
them out and dispose of them. The abandonment or improper han- 
dling of millions of pounds of PCBs and PCB-contaminated materi- 
als by several companies in the Kansas City area substantiated past 
GAO conclusions about EPA's inadequate controls over the con- 
taminants. Seven of these companies operated for at least 3 years 
with no inspection and two of them operated for 5 years without 
being inspected. 


55256 (GAO/RCED—88-127) Toxic substances: EPA 
has made limited progress in identifying PCB users. (General 
Accounting Office, Washington, DC (USA). Resources, 
Community and Economic Development Div.). 1988. 10p. 
General Accounting Office, PO Box 6015, Gaithersburg, 
MD 20877. 

The Environmental Protection Agency has made limited 
progress in identifying PCB facilities since the Congress banned the 
contaminants 10 years ago. EPA's lists of potential PCB facilities 
are limited and often outdated; as a result, EPA has continued to 
inspect non-PCB facilities, while facilities with PCBs have gone 
without inspection. EPA has several improvement initiatives under 
way. But whether they will provide adequate information on PCB 
users remains to be seen. 
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(KFK-PEF—40) 4th status colloquium of PEF, 
March 8-10, 1988 in Karisruhe. Summarizing reviews of the 
program management. (Kernforschungszentrum Karlsruhe 
G.m.b.H. (Germany, F.R.). Projekt Europaeisches Fors- 
chungszentrum fuer Massnahmen zur Luftre). Apr 1988. 
101p. (In German). NTIS (US Sales Only), PC A06/MF 
AO1i. Order Number DE88754639/JAW. 

This report complies the summarizing reviews of the pro- 
gram management in the final session of the 4th Statuskolloquium. 
The full papers, to which the summaries refer, are published in 
KFK-PEF 35. 


55258 (LA-UR—88-2790) Analysis of proteins in bron- 
choalveolar lavage fluids during pulmonary edema resulting 
from nitrogen dioxide and cadmium exposure. Gurley, L.R.; 
London, J.E.; Dethloff, L.A.; Lehnert, B.E. (Los Alamos 
National Lab., NM (USA)). 1988. Contract W-7405-ENG- 
36. 10p. (CONF-8808114—1). NTIS, PC A02/MF AOl1. 
Order Number DE88016159/JAW. 

From 2. symposium of the Protein Society; San Diego, CA, 
USA (13 Aug 1988). 

We have developed a new HPLC method by which quanti- 
tative measurements can be made on the biochemical constituents 
of the extracellular fluid lining of the lung as sampled by bron- 
choalveolar lavage. Nine of the fractions are proteins, two are 
phospholipids, and two fractions remained unidentified. Rats were 
subjected to the intrapulmonary deposition of cadmium, a treatment 
model known to induce pulmonary edema and cause a translocation 
of blood compartment proteins into the lung’s alveolar space com- 
partment. Resulting pulmonary edema was hallmarked by {approxi- 
mately}25-fold increases in three major blood compartment-derived 
HPLC protein fractions, two of which have been identified as albu- 
min and immunoglobulin(s). Analysis of lavage fluid from rats ex- 
posed to 100 ppM NO: for 15 min, an exposure regimen which also 
produces pulmonary edema, indicated that the three blood com- 
partment proteins in the lavage fluids were elevated 35- to 72-fold 
over controls 24 h after exposure. These results demonstrate that 
HPLC can be used to provide a highly sensitive method for detec- 
tion and quantitation of pulmonary edema that can occur in acute 
lung injuries resulting from environmental insults. 


55259 (ORNL/M—463, pp 1-8) Low level lead exposure 
and children’s intelligence: a quantitative and critical review 
of modern studies. Needleman, H.L. (Children’s Hospital of 
Pittsburgh, PA (USA)). 1987. CEP Consultants, Ltd., 26 
Albany St., Edinburgh EH1 3QH, UK. Order Number 
T188006131/ JAW. (CONF-870937—Vol. 1). 

From 6. international conference on heavy metals in the en- 
vironment; New Orleans, LA, USA (15 Sep 1987). 

Debate continues in some quarters over whether low level 
lead affects children’s IQ scores. Part of the reason for the debate 
lies in the use of 8 tactics which bias interpretation of studies 
toward Type II errors. These are discussed and examples given. A 
meta-analysis of 13 recent studies is presented. The joint probability 
of the results of these studies taken as a whole under the null hy- 
pothesis is less than 3 in a billion. 


55260 (ORNL/M—463, pp 49-53) Low-level exposure 
and child development: assessment at age 5 of a cohort fol- 
lowed from birth. Bellinger, D.; Sloman, J.; Leviton, A.; 
Waternaux, C.; Needleman, H.; Rabinowitz, M. (Harvard 
Medical School, Boston, MA (USA)). 1987. CEP Consult- 
ants, Ltd., 26 Albany St., Edinburgh EH1 3QH, UK. Order 
Number T188006131/JAW. (CONF-870937—Vol.1). 

From 6. international conference on heavy metals in the en- 
vironment; New Orleans, LA, USA (15 Sep 1987). 

The authors periodically assessed the lead exposure and de- 
velopment of a cohort of urban children recruited at birth on the 
basis of the concentration of lead in umbilical cord-blood. Children 
were assigned to prenatal exposure groups: low (<3 ug/dl, n = 85) 
medium (6 to 7 ug/dl, n = 88), high (10 to 25 ug/dl, n = 76). De- 
velopment was assessed semiannually through age 2 years (Mental 
Development Index of the Bayley Scales) and again at 57 months 
(McCarthy Scales). High cord-blood lead levels, but not high post- 
natal lead levels, were associated with significantly lower Mental 
Development Index scores through age 2 years. Preliminary analy- 
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ses indicate that lower scores on the McCarthy Scales at 57 months 
are associated with higher postnatal, but not higher prenatal expo- 
sures. Temporal features of the association between !ead exposure 


and development may vary among cohorts with differing exposure 
profiles. 


55261 (ORNL/M—463, pp 54-56) Neuropsychological 
study of children with elevated dentine lead level. Hansen, 
O.N.; Trillingsgaard, A.; Beese, I.; Lyngbye, T.; Grandjean, 
P. (Municipal Hospital (Denmark)). 1987. CEP Consultants, 
Ltd., 26 Albany St., Edinburgh EH1 3QH, UK. Order 
Number T188006131/JAW. (CONF-870937—Vol.1). 

From 6. international conference on heavy metals in the en- 
vironment; New Orleans, LA, USA (15 Sep 1987). 

A cross-sectional cohort study was carried out of school 
children in first grade in 1982-83. The authors contacted 2412 chil- 
dren and asked them to submit their shed teeth for analysis of lead. 
The total average of dentin lead was 10.7 ug/g for all teeth with 
extremes ranging from 0.40 to 168.5 ug/g. Eight percent of the 
children (N= 110) had a lead level above 18.7 ug/g. These children 
were selected as a high lead exposure group. They matched the 
high-lead children for sex and parental social group with children 
with a dentin lead level below 5 ug/g. The risk for misclassification 
between the high lead and low lead group was minimal because the 
tooth lead concentrations of both groups represented non-overlap- 
ping distributions, with mean values of 3.25 ug/g and 26.8 ug/g for 
the two groups. Subsequent blood analysis showed a total average 
blood-lead level of 5.1 ug/100 ml, thus confirming the low-level 
lead-exposure. Neuropsychological tests were administered to 
evaluate the effects of lead on behavior and performance of the 
children. The results are presented. 


55262 (ORNL/M—463, pp 57-59) Relationship of low 
level lead exposure and language development in the preschool 
years. Morrow-Tlucak, M.; Ernhart, C.B. (Cleveland Met- 
" litan General Hospital, OH (USA)). 1987. CEP Con- 
tants, Ltd., 26 Albany St., Edinburgh EH1 3QH, UK. 
Order Number T188006131/JAW. (CONF-870937— Vol.1). 


From 6. international conference on heavy metals in the en- 
vironment; New Orleans, LA, USA (15 Sep 1987). 

It was hypothesized that language development would be 
adversely affected by low level lead exposure in the prenatal and 
early preschool periods. As part of a prospective study of develop- 
mental risk factors, blood lead (PbB) determinations were made at 
birth (maternal and cord), 6 months, 2 years and 3 years of age. 
These measures were related to expressive and receptive language 
at ages one, two and three and to productive speech at age two. 
Due to the large number of non-independent tests, alpha was set at 
.01. Multivariate F tests or multiple regressions analyses, incorpo- 
rating appropriate covariate control, revealed that PbB was not re- 
lated significantly or in a consistent manner to any of the language 
measures. 


55263 (ORNL/M—463, pp 60-62) Three- and six-year 
follow-up studies in lead-exposed children. Winneke, G-.; 
Collet, W.; Kraemer, U.; Brockhaus, A.; Ewert, T.; Krause, 
C. (Univ. of Duesseldorf (Germany, F.R.)). 1987. CEP Con- 
sultants, Ltd., 26 Albany St., Edinburgh EH! 3QH, UK. 
Order Number T1I88006131/JAW. (CONF-870937— Vol. 1). 

From 6. international conference on heavy metals in the en- 
vironment; New Orleans, LA, USA (15 Sep 1987). 

Follow-up studies after 3 and 6 years were conducted in 7-9 
and 13-15 year old children in two lead smelter-areas; sample sizes 
were small, namely 76 and 45, respectively, Neuropsychological 
(intelligence, visual-motor integration, reaction performance) and 
neurophysiological measures (VEP, NCV) were taken. Some of the 
significant associations between outcome- and exposure-variables, 
which had been significant at initial testing, were still significant 
upon retesting; this was mainly true for visual-motor integration 
and for reaction performance. Consistency of findings is not high 
enough, however, for final conclusions to be drawn as to the long 
lasting nature of Pb-induced neurobehavioral deficit at low levels of 
exposure. 
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55264 (ORNL/M—463, pp 63-65) Early effect of fetal 
lead exposure: developmental at 6 months. Dietrich, K.N.; 
Krafft, K.M.; Bier, M.; Bornschein, R.L.; Naraine, S.; 
Succop, P.A. (Univ. of Cincinnati College of Medicine, OH 
(USA)). 1987. CEP Consultants, Ltd., 26 Albany St., Edin- 
burgh EH1 3QH, UK. Order Number T1I88006131/JAW. 
(CONF-870937— Vol. 1). 

From 6. international conference on heavy metals in the en- 
vironment; New Orleans, LA, USA (15 Sep 1987). 

A prospective methodology was employed in this study to 
asses the effects of human fetal lead (Pb exposure on 6 month infant 
neurodevelopmental status. Three hundred and five lower socioeco- 
nomic status women residing in Pb-hazardous areas of Cincinnati, 
Ohio were recruited at their first prenatal medical appointment. 
Lead was measured in whole blood in the mother, umbilical cord, 
and neonate. Multiple regression analyses revealed a significant co- 
variate-adjusted relationship between both prenatal and neonatal 
blood Pb levels and Bayley Mental Development Index at 6 
months. The adverse effect of fetal Pb exposure was strongest 
among males and infants from the poorest families. Further study 
using structural equations revealed that neurobehavioral deficits 
were partly mediated by Pb-related reductions in birth weight and 
gestational age. 


55265 (ORNL/M—463, pp 66) Neurobehavioral effects 
of lead: the reversibility issue. Winneke, G.; Munoz, C.; Lil- 
ienthal, H. (Universitaet Duesseldorf (Germany, F.R.)). 
1987. CEP Consultants, Ltd., 26 Albany St., Edinburgh 
EH1 3QH, UK. Order Number T188006131/JAW. (CONF- 
870937—Vol.1). 

From 6. international conference on heavy metals in the en- 
vironment; New Orleans, LA, USA (15 Sep 1987). 

The purpose of this experiment was to assess age-dependen- 
cy and reversibility of lead-induced neurobehavioral deficit in rats 
subsequent to either maternal (M) or continued permanent exposure 
(P). Wistar-rats were pre- and postnatally exposed to dietary con- 
centrations of 0, 250, 750 and 2250 PPM lead -acetate. At postnatal 
age 16 (PN16) maternal lead-exposure was discontinued for half of 
the offspring (groups M250, M750, M2250), whereas for the other 
half direct postweaning exposure was continued until testing 
(groups P250, P750, P2250). Only groups P-M250 and P-M750 will 
be considered here. Blood and brain lead-levels at PN16 were 9-2 
(PM250) and 17-8 UG-100 G (P-M750). At age PN100 blood and 
brain PB and acid-activity were indistinguishable from those of 
controls for groups M, whereas PB in blood-brain for groups P was 
16-12 (P250) and 32-38 (P750). Comparable levels were measured at 
PN500. Whereas no consistent changes were observed for open- 
field-behavior and active avoidance-learning, significant retention 
deficit occurred for spatial and visual discrimination learning in PB- 
groups P-M250 and 750 VS. Controls at Pn100-220 and 400-500, 
with no difference between groups P and M. 


55266 (ORNL/M—463, pp 67-69) Main and interaction 
effects of lead, cadmium, and mercury on childhood intelli- 
gence. Marlowe, M.; Moon, C. (Appalachian State Univ., 
Boone, NC (USA)). 1987. CEP Consultants, Ltd., 26 
Albany St., Edinburgh EH1 3QH, UK. Order Number 
TI88006131/JAW. (CONF-870937—Vol.1). 

From 6. international conference on heavy metals in the en- 
vironment; New Orleans, LA, USA (15 Sep 1987). 

Hair-metal levels of 59 rural children drawn from a general 
school population were correlated with the children’s performance 
on the Weschler Intelligence Scale for Children-Revised. Parents 
were interviewed to control for confounding variables that may 
effect intellectual development. The set of metal correlated signifi- 
cantly with full scale IQ with mercury being the major contributor. 
The set of metal interactions also correlated significantly with full 


scale IQ with lead and cadmium’s interactions being the major con- 
tributor. 


55267 (ORNL/M—463, pp 148-149) Early childhood 
lead burden and physical growth. Marler, M.R.; Ernhart, 


C.B. (Cleveland Metropolitan General Hospital, OH: 


(USA)). 1987. CEP Consultants, Ltd., 26 Albany St., Edin- 


burgh EH1 3QH, UK. Order Number T188006131/JAW. 
(CONF-870937—Vol.1). 
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From 6. international conference on heavy metals in the en- 
vironment; New Orleans, LA, USA (15 Sep 1987). 

It has been hypothesized that low level exposure influences 
intrauterine growth and that it impedes later physical development. 
Research is not consistent with respect to birth weight. The authors 
previously reported that in the Cleveland Study maternal and cord 
blood lead levels (PbB) were not related significantly to birth 
weight. They are now exploring the relation of two measures of 
fetal exposure, maternal and cord PbB, 6 month, 2 and 3 year PbB 
and an integrated measure of preschool PbB with height (or length) 
and weight at birth and at ages 6 months, 1, 2, 3, years and 4 years, 
10 months (4-10). 


55268 (ORNL/M—463, pp 150-152) Low level lead ex- 
posure in the prenatal and early preschool years as related to 
intelligence just prior to school entry. Ernhardt, C.B.; 
Morrow-Tlucak, M. (Case Western Reserve Univ., Cleve- 
land OH (USA)). 1987. CEP Consultants, Ltd., 26 Albany 
St., Edinburgh EH1 3QH, UK. Order Number T188006131/ 
JAW. (CONF-870937—Vol.1). 

From 6. international conference on heavy metals in the en- 
vironment; New Orleans, LA, USA (15 Sep 1987). 

The authors previously reported that two measures of prena- 
tal lead exposure (PbB) and three early preschool venous PbB sam- 
ples were not related in a consistent way to measures of cognitive 
functioning through age three years. The data set now extends to 
age four years, ten months. Neither the prenatal nor the preschool 
PbB measure were related significantly or consistently to full scale, 
verbal or performance IQ at this age. If there is an effect of low 
level lead exposure in the early years on child development, that 
effect is small. 


55269 (ORNL/M—463, pp 153-155) Blood lead levels in 
Sydney urban children. McBride, W.G.; Cooney, G.C.; Bell, 
A. (Macquarie Univ., Sydney (Australia)). 1987. CEP Con- 
sultants, Ltd., 26 Albany St., Edinburgh EH1 3QH, UK. 
Order Number TI88006131/JAW. (CONF-870937— Vol. 1). 

From 6. international conference on heavy metals in the en- 
vironment; New Orleans, LA, USA (15 Sep 1987). 

In the Sydney study blood lead levels were used to indicate 
current lead burden, and the profile of the multiple measure to give 
a measure of cumulative lead burden. Blood samples were obtained 
from mothers during their period of hospitalization, and from the 
infants at birth (from the cord), at six monthly intervals to four 
years, and than at five years. Samples were analyzed using both 
flame and electrothermal atomization techniques. 


55270 (ORNL/M—463, pp 156-158) Prenatal lead expo- 
sure and pregnancy outcomes in the Cincinnati lead study. 
Bornschein, R.L. Succop, P.A.; Dietrich, K.N.; Krafft, K.; 
Grote, J.; Mitchell, T.; Berger, O.; Hammond, P.B. (Univ. 
of Cincinnati Medical Center, OH (USA)). 1987. CEP Con- 
sultants, Ltd., 26 Albany St., Edinburgh EH1 3QH, UK. 
Order Number T1I88006131/JAW. (CONF-870937— Vol. 1). 

From 6. international conference on heavy metals in the en- 
vironment; New Orleans, LA, USA (15 Sep 1987). 

Several hundred pregnant women residing in inner city 
neighborhoods were followed longitudinally from the time of their 
initial prenatal clinic visit until delivery at University Hospital. Ex- 
tensive documentation was obtained on prior pregnancy history as 
well as on the course of the index pregnancy. A structural equa- 
tions methodology was used to delineate the direct and indirect 
paths through which maternal prenatal PbB influences various 
pregnancy outcomes. Attention was also given to factors which 
could contribute to elevations in maternal PbB, e.g. housing stock, 
smoking, gravidity, race, age and socioeconomic status. Results of 
these analyses confirm and extend the authors earlier reports of the 
impact of low level maternal blood lead concentrations on the birth 
weight of their infants. 





-—_—_ oSxyraoIQ ae & F 


7607 / ERA-13/23 


55271 (ORNL/M—463, pp 159-161) Pathways to elevat- 
ed blood lead and their importance in control strategy devel- 
opment. Clark, C.S.; Bornschein, R.L.; Succop, P.; Ham- 
mond, P.B.; Peace, B.; Krafft, K.; Dietrich, K. (Univ. of 
Cincinnati, OH (USA)). 1987. CEP Consultants, Ltd., 26 
Albany St., Edinburgh EH! 3QH, UK. Order Number 
T188006131/JAW. (CONF-870937—Vol. 1). 

From 6. international conference on heavy metals in the en- 
vironment; New Orleans, LA, USA (15 Sep 1987). 

The blood lead of many U.S. children continues to be above 
the recommended health standard in spite of the gasoline lead 
phase-out and reductions in the lead content of new paint. The 
interaction of numerous social, behavioral and environmental fac- 
tors leads to the undue lead intake by some children while others in 
similar environmental conditions do not experience such intake. 
The determination of the pathways involved in these interactions is 
necessary for the development of efficient and effective control 
strategies to reduce lead intake. Analysis of environmental data col- 
lected in the Cincinnati prospective study, in which children live in 
a variety of housing types, has revealed that dust lead was the pri- 
mary factor explaining the quantity of lead found on the children’s 
hands and it in turn was affected by a number other measure in- 
cluding paint lead hazard, season of year and social measures. 
These results suggest that efforts to reduce dust lead concentrations 
in and near homes must be considered in an effective control strate- 
gy. 


55272 (ORNL/M—463, pp 162-164) Role of social and 
behavioral factors in exposure to environmental lead in in- 
fants. Krafft, K.M.; Bornschein, R.L.; Dietrich, K.N.; 
Peace, B.; Naraine, S. (Univ. of Cincinnati, OH (USA)). 
1987. CEP Consultants, Ltd., 26 Albany St., Edinburgh 
EH1 3QH, UK. Order Number T188006131/JAW. (CONF- 
870937—Vol.1). 

From 6. international conference on heavy metals in the en- 
vironment; New Orleans, LA, USA (15 Sep 1987). 

The influence of social factors and behavioral characteristics 
of the infant in determining the level of lead exposure was exam- 
ined. Pregnant women residing in Pb hazardous areas of Cincinnati, 
Ohio were recruited prenatally. Consent for the long-term follow 
of their infants was obtained at birth. Physical and neurobehavioral 
assessments of the infant including repeated measurement of blood 
lead level were obtained at quarterly clinic visits. In addition, an 
evaluation of the family’s dwelling for potential lead hazard and an 
in-home assessment of the quality and quantity of social and physi- 
cal stimulation available to the infant were conducted. The results 
indicate that precocious infants showing early development of 
motor skills have higher concentrations of lead on their hands and 
in their blood. Social factors such as socio-economic status continue 
to be associated with undue lead exposures. The quality of physical 
and social stimulation available to infants in their home environ- 
ments was also significantly related to lead exposure. The availabil- 
ity of lead in the home as indexed by the type, age and condition of 
the home and a measure of the lead concentration on the hands of 
infants were highly correlated with blood lead concentration. 


55273 (ORNL/M—463, pp 165-167) Lead and infant de- 
velopment in a developing country. Wolf, A.W.; Lozoff, B.; 
Jimenez, E. 1987. CEP Consultants, Ltd., 26 Albany St., 
Edinburgh EH1 3QH, UK. Order Number T188006131/ 
JAW. (CONF-870937—Vol.1). 

From 6. international conference on heavy metals in the en- 
vironment; New Orleans, LA, USA (15 Sep 1987). 

Factors related to low level lead and infant mental develop- 
ment in a developing country in Central America were assessed 
using structural equation modeling. A model of direct and indirect 
effects on Bayley Mental Development Index Scores was devel- 
oped using extensive data collected on 191 12-23 month old infants. 
Lead not related to the Bayley scores. Iron deficiency anemia, birth 
weight, and the age of the child were associated with Bayley 
scores. The role of iron deficiency anemia should be more carefully 
considered in studies of low level lead and infant development. 
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55274 (ORNL/M—463, pp 168-170) Mercury and meth- 
ylmercury levels in the North Adriatic Sea edible organisms 
and in the corresponding coastal human Moretti, 
G.F.; Bortoli, A.; Marin, V.; Casello, L.; Favata, M. (Univ. 
Institute of Hygiene, Padova (Italy)). 1987. CEP Consult- 
ants, Ltd., 26 Albany St., Edinburgh EH1 3QH, UK. Order 
Number T188006131/JAW. (CONF-870937—Vol. 1). 

From 6. international conference on heavy metals in the en- 
vironment; New Orleans, LA, USA (15 Sep 1987). 

Measurements of the quantity of total mercury and methyl- 
mercury in edible organisms of the Venetian lagoon in the North 
Adriatic sea and in hair samples of individual residents in this area 
have been carried out. The data show that fish of the Venetian 
lagoon seem to be less contaminated than those of different proven- 
ances, while in the mollusks the levels found are extremely low. 
The hair samples tested showed no high mercury and methylmer- 
cury mean values, when compared with those determined in other 
populations. 


55275 (ORNL/M—463, pp 171-173) Dietary intake of 
lead: an Anglo - Portuguese comparison. Caldeira, M.T.; 
Duarte, A.C.; Hall, A.; Hamilton, R.S.; Kershaw, P.R.; 
Revitt, D.M.; Shutes, R.B.E. (Urban Pollution Research 
Centre, Middlesex (England)). 1987. CEP Consultants, Ltd., 
26 Albany St., Edinburgh EH! 3QH, UK. Order Number 
T188006131/JAW. (CONF-870937—Vol.1). 

From 6. international conference on heavy metals in the en- 
vironment; New Orleans, LA, USA (15 Sep 1987). 

Diet is an important source of lead exposure for all popula- 
tions; for many it is the major source. Studies on the United King- 
dom population have estimated that the average intake of lead is 
150 pg per person per day and that the diet contributes up to 60% 
of this total. This paper reports the results of an examination of lead 
sources in Portugal and their probable contribution to the diet in 
comparison with UK studies. 


55276 (ORNL/M—463, pp 174-176) Transfer from food 
chain to man of mercury and methylmercury in a coastal pop- 
ulation group of South Italy. Di Felice, M.; Santaroni, G.; 
Tomassi, G.; Belloni, P.; Di Pietro, S.; Ingrao, G. (Istituto 
Nazionale della Nutrizione, Rome (Italy)). 1987. CEP Con- 
sultants, Ltd., 26 Albany St., Edinburgh EH1 3QH, UK. 
Order Number T188006131/JAW. (CONF-870937—Vol.1). 

From 6. international conference on heavy metals in the en- 
vironment; New Orleans, LA, USA (15 Sep 1987). 

Mercury, methylmercury and selenium concentrations were 
measured in the diet and in blood and hair of a population group 
living in a coastal area of South Italy previously identified as at risk 
of exceeding the PTWI for mercury. The values in blood and hair 
result sensibly higher than the non-exposed Italian population, with 
particular reference to fishermen. In the hair the selenium content 
seems nonsignificantly related to the methylmercury/mercury ratio. 


55277 (ORNL/M—463, pp 177-179) Studies of leaching 
of heavy metals from glazed surfaces of tea mugs under dif- 
ferent conditions. Ajmal, M.; Khan, A.U. (Z.H. College of 
Engineering & Tech., Aligarh (India)). 1987. CEP Consult- 
ants, Ltd., 26 Albany St., Edinburgh EH! 3QH, UK. Order 
Number TI88006131/JAW. (CONF-870937— Vol. 1). 

From 6. international conference on heavy metals in the en- 
vironment; New Orleans, LA, USA (15 Sep 1987). 

Samples of tea mugs were collected form fifteen coal fired 
pottery works in India and were examined for the total heavy metal 
(viz. Cd, Co, Cr, Cu, Fe, Mn, Ni, Pb & Zn) concentrations leached 
from these mugs under different conditions. Tea at 80°C, Orange 
juice at room temperature and 4% acetic acid at room temperature, 
40°C and 60°C were the leachates used for 24 hours. Some pieces 
of the samples were under and overfired while others were fired at 
normal temperature of 900°C. The findings conclude that if Inter- 
national standards of maximum permissible limits of heavy metal 
concentrations in the drinking water are taken into consideration, 
the concentrations of heavy metals extracted by the individual lea- 
chates are too low to cause any health hazard but the total concen- 
trations of these metals extracted from one set of mugs by orange 
juice and 4% acetic acid at different temperatures were certainly 
alarming. 
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55278 (ORNL/M—463, pp 180-182) Correlation between 
selenium/mercury and zinc/cadmium in identical food sam- 
ples. Weigert, P. 1987. CEP Consultants, Ltd., 26 Albany 
St., Edinburgh EH1 3QH, UK. Order Number T1I88006131/ 
JAW. (CONF-870937—Vol.1). 

From 6. international conference on heavy metals in the en- 
vironment; New Orleans, LA, USA (15 Sep 1987). 

When selenium and mercury are determined in the identical 
sample, the content of selenium in meat and fish is always distinctly 
higher than that of mercury. In contrast, fruit and vegetables of the 
Federal Republic of Germany mostly have lower contents of seleni- 
um than of mercury. Investigations as to zinc and cadmium have 
shown that foods with particularly high concentrations of cadmium 
always had considerably higher concentrations of zinc. The correla- 
tion of these elements is of toxicological importance as they influ- 
ence each other when being resorbed and deposited. 





55279 (ORNL/M—463, pp 204-209) Psychometric intel- 
ligence and attentional performance deficits in lead-exposed 
children. Hatzakis, A.; Kokkevi, A.; Katsouyanni, K.; Mara- 
velias, K.; Salaminios, F.; Kalandidi, A.; Koutselinis, A.; 
Stefanis, K.; Trichopoulos, D. (Athens University Medical 
School (Greece)). 1987. CEP Consultants, Ltd., 26 Albany 
St., Edinburgh EH1 3QH, UK. Order Number T188006131/ 
JAW. (CONF-870937—Vol.1). 

From 6. international conference on heavy metals in the en- 
vironment; New Orleans, LA, USA (15 Sep 1987). 

The psychometric intelligence, the attentional performance 
and the blood lead (PbB) of 509 children living near a lead smelter 
in Lavrion, Greece, were evaluated. The mean PbB was 23.7 pg/dl 
and the range 7.4-63.9 y/dl. After controlling for 17 variables in- 
cluding parent IQ by means of a multiple linear regression model it 
was found that PbB was significantly associated with full-scale IQ 
of the WISC-R (6 = -0.270, 95% CI -0.403 and 0.137, p = 
0.000069). The adjusted full-scale IQ difference between high ( = 
45.0 wg/dl) and low ( < 15.0 g/dl) PbB children was 9.1 units. 
The reaction time under intervals of delay (RTD) and the Wiener 
Reaction Device (WRD) tests which were used in order to estimate 
the attentional performance also showed highly significant negative 
relationships with PbB. Analysis of the dose-response pattern of 
PbB with the WISC-R, RTD and WRD suggested a threshold at 
the level of 25.0 g/dl for WISC-R. On the contrary no PbB 
threshold was evident for RTD and WRD. It appears that the cur- 
rently highest acceptable level of 25.0 pg/dl may not be a suffi- 
ciently safe standard for the school-aged children. 


55280 (ORNL/M—463, pp 210-212) Effects of fetal and 
early postnatal lead exposure on child’s growth in stature - 
the Cincinnati lead study. Shukla, R.; Bornschein, R.L.; Die- 
trich, K.N.; Mitchell, T.; Grote, J.; Berger, O.; Hammond, 
P.B.; Succop, P.A. (Univ. of Cincinnati, OH (USA)). 1987. 
CEP Consultants, Ltd., 26 Albany St., Edinburgh EH1 
3QH, UK. Order Number 1T188006131/JAW. (CONF- 
870937—Vol.1). 

From 6. international conference on heavy metals in the en- 
vironment; New Orleans, LA, USA (15 Sep 1987). 

A cohort of 260 infants was prospectively followed from 
birth. Blood lead and stature measurements were obtained on these 
infants every three months until 15 months of age. Fetal lead expo- 
sure was indexed by measuring prenatal blood Pb of mothers, ob- 
tained during their pregnancy. A longitudinal analysis revealed that 
covariate adjusted growth rates, in stature, were negatively related 
with the infants’ postnatal PbB, as indexed by increase in average 
PbB from 3 to 15 months. However, this relationship was evi- 
denced only among those infants whose mothers had relatively 
higher (> 7.7 ug/dl) prenatal PbB (p = .006). 


55281 (ORNL/M—463, pp 213-215) Influence of blood 
lead levels on school attainment, mental ability and behavior - 
results from the Edinburgh lead study. Raab, G.M.; Fulton, 
M.; Hunter, R.; Thomson, G.O.B.; Hepburn, W.; Laxen, 
D.P.H. (Edinburgh Univ., Scotland (England)). 1987. CEP 
Consultants, Ltd., 26 Albany St., Edinburgh EH1 3QH, 
a _— Number T1I88006131/JAW. (CONF-870937— 
ol.1). 

From 6. international conference on heavy metals in the en- 

vironment; New Orleans, LA, USA (15 Sep 1987). 
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The influence of blood lead on 501 children was investigated 
by a cross-sectional study of 6-9 year olds. Extensive background 
data was collected for each child at an interview with a parent. 
The authors present the results of the relationships between blood 
lead and ability and attainment tests, and between blood lead and 
teachers’s assessments of behavior (Rutter B scale). The ability and 
attainment tests all had a negative relationship with blood lead, 
which remained significant after control for the wide range of co- 
variates derived from the interview data. The total score on the 
Rutter B scale which measures behavioral disturbance was positive- 
ly related to lead after controlling for the covariates. The same was 
true of the subscales which measure antisocial behavior and hyper- 
activity, but there was no relationship between lead levels and the 
anxious/neurotic subscale. The population was a relatively advan- 
taged one and the blood lead levels (geometric mean blood lead 
10.4 g/dl) were not elevated. 





55282 (ORNL/M—463, pp 216) Subclinical lead expo- 
sure and its effect on home and social behavior in children. 
Cluydts, R.; Steenhout, A. (Univ. of Brussels (Belgium)). 
1987. CEP Consultants, Ltd., 26 Albany St., Edinburgh 
EH1 3QH, UK. Order Number T188006131/JAW. (CONF- 
870937—Vol.1). 

From 6. international conference on heavy metals in the en- 
vironment; New Orleans, LA, USA (15 Sep 1987). 

In this paper the authors will present and discuss the relation 
of social behavior in children and their (whole) tooth lead level. A 
behavior rating scale for home and social behavior was first con- 
structed and tested for its psychometric characteristics. Then norms 
were gathered from some 500 children in the age group 8 to 11 
years. The final rating scale consisted of 55 items. They will present 
a stepwise multiple regression analysis with the behavior ratings as 
dependent variables and with the following explaining variables: 
age, gender, social class, number of children (family size) and lead 
exposure index. The lead exposure indicator (whole tooth lead) will 
be entered as the last variable in the equation. They will inspect 
and conclude on its significance on the basis of its impact on the R 
square and on the 8 coefficient and its direction. 


55283 (ORNL/M—463, pp 217-219) Alterations of pe- 
ripheral and central sensory potentials in lead exposed mon- 
keys. Lilienthal, H.; Winneke, G.; Lenaerts, C.; Hennekes, 
R. (Medical Institute of Environmental Hygiene, Duessel- 
dorf (Germany, F.R.)). 1987. CEP Consultants, Ltd., 26 
Albany St., Edinburgh EH! 3QH, UK. Order Number 
T188006131/JAW. (CONF-870937—Vol.1). 

From 6. international conference on heavy metals in the en- 
vironment; New Orleans, LA, USA (15 Sep 1987). 

Monkeys were exposed to either 0, 350, or 600 ppm lead ac- 
etate in lab chow. At the age of 7 - 7 1/4 years visual evoked po- 
tentials (VEP) and electroretinograms (ERG) were recorded. Lead- 
exposure caused latency increases and amplitude decreases in the 
VEP as well as amplitude increases of the b-wave in the ERG. 


55284 (ORNL/M—463, pp 220-222) Blood lead and 
minor hearing impairment. Schwartz, J.; Otto, D. 1987. CEP 
Consultants, Ltd., 26 Albany St., Edinburgh EH1 3QH, 
UK. Order Number T188006131/JAW. (CONF-870937— 
Vol.1). 

From 6. international conference on heavy metals in the en- 
vironment; New Orleans, LA, USA (15 Sep 1987). 

NHANES II audiometry data were used to confirm a previ- 
ously observed link between blood lead level and hearing thresh- 
old. The probability of elevated hearing thresholds at 500, 1000, 
2000, and 4000 Hz increased significantly (p < 0.0001) with in- 
creasing lead for both left and right ears. 


55285 (ORNL/M—463, pp 223-225) Effects of environ- 
mental lead exposure on the developing auditory system as in- 
dexed by the brain stem auditory evoked potential and pure 
tone hearing evaluations in young children. Robinson, G.S.; 
Keith, R.W.; Bornschein, R.L.; Otto, D.A. (Univ. of Cincin- 
nati Medical Center, OH (USA)). 1987. CEP Consultants, 
Ltd., 26 Albany St., Edinburgh EH! 3QH, UK. Order 
Number T188006131/JAW. (CONF-870937—Vol.1). 
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From 6. international conference on heavy metals in the en- 
vironmént; New Orleans, LA, USA (15 Sep 1987). 

Assessment of environmental lead exposure on the brain 
stem auditory evoked potential and pure tone hearing evaluations in 
socio-economically deprived young children were carried out. Re- 
gression analysis revealed several significant relationships between 
blood lead levels measured across time and the latencies of the 
brain stem auditory evoked potential. The effects of lead on laten- 
cies varied depending on the type of evoked potential measurement 
and the time of lead exposure. 


55286 (ORNL/M—463, pp 269-271) Aerial deposition is 
the major contamination route for Pb, Cu, and Zn to the 
leaves of kidney beans grown by the roadside. Ho, Y.B. 
(Univ. of Hong Kong (China)). 1987. CEP Consultants, 
Ltd., 26 Albany St., Edinburgh EH! 3QH, UK. Order 
Number TI88006131/JAW. (CONF-870937—Vol.1). 

From 6. international conference on heavy metals in the en- 
vironment; New Orleans, LA, USA (15 Sep 1987). 

Aerial metal contamination of kidney beans grown in com- 
post either covered or exposed to the atmosphere at the roadside of 
University Drive (200 vehicles/day) and Pokfulam Road (31,300) 
was investigated. Leaves from the covered and exposed compost 
were found to have accumulated very similar levels of Pb, Cu and 
Zn. While the metal levels at the top 2 cm of the exposed compost 
increased, those of the covered compost did not. These results indi- 
cated that increases in the leaf metal levels originated mainly from 
aerial deposition. Higher levels of metal contamination were found 
for the compost and plants grown at Pokfulam Road than at Uni- 
versity Drive. In another experiment, leaves of kidney bean accu- 
mulated similar and low levels of the three metals either potted in 
compost, or in compost covered with 2 cm of contaminated road- 
side soil. Thus, contaminated substrate did not enhance leaf uptake 
of these metals. 


55287 (ORNL/M—463, pp 332-336) Cytoskeletal injury 
resulting from the interaction of calmodulin with metal com- 
pounds. Perrino, B.A.; Chou, I.N. (Boston Univ. School of 
Medicine, MA (USA)). 1987. CEP Consultants, Ltd., 26 
Albany St., Edinburgh EH! 3QH, UK. Order Number 
T188006131/JAW. (CONF-870937—Vol.1). 

From 6. international conference on heavy metals in the en- 
vironment; New Orleans, LA, USA (15 Sep 1987). 

Ca*? inhibits the assembly of microtubules (MT) in vitro. 
CHsHg* and Cd*? inhibit MT assembly in vitro by binding to tubu- 
lin sulfhydryl groups. However, Cd*? also binds to calmodulin 
(CaM) as effectively as Ca*?, CaM enhances the inhibitory effect of 
Ca*? on MT polymerization. The authors examined the effects of 
Cd*? and CHsHg* on MT assembly in the presence and absence of 
CaM. MT assembly was inhibited by micromolar concentrations of 
Cd*? and CHsHg*. As expected, CaM enhanced the inhibitory 
effect of Ca** Similarly, the inhibitory effect of Cd*? was en- 
hanced by CaM. In contrast, the inhibition of MT assembly by 
CHsHg* was unaffected by CaM. These results demonstrate that 
when CaM is available, Cd*? can inhibit MT assembly by binding 
to CaM. 


55288 (ORNL/M—463, pp 337-339) Long-term inhala- 
tion study with four different cadmium compounds in rats. 
Oldiges, H.; Glaser, U.; Hochrainer, D. (Fraunhofer-Institut 
fuer Umweltchemie and Oecekotoxikologie, Schmallenber- 
Grafschaft (Germany, F.R.)). 1987. CEP Consultants, Ltd., 
26 Albany St., Edinburgh EH1 3QH, UK. Order Number 
TI88006131/JAW. (CONF-870937—Vol.1). 

From 6. international conference on heavy metals in the en- 
vironment; New Orleans, LA, USA (15 Sep 1987). 

This long-term inhalation study includes water soluble and 
insoluble Cd-compounds. The different toxicities have to be consid- 
ered under the aspect of bioavailability which includes the concept 
of solubility. With regard to carcinogenecity, the authors have to 
conclude that in our experiments all proofed Cd-compounds have 
carcinogenic potencies for rats. 
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55289 (ORNL/M—463, pp 340-342) Mercury, the sele- 

nium antagonist: implications for human health. Foster, H.D. 

(Univ. of Victoria, British Columbia (Canada)). 1987. CEP 

Consultants, Ltd., 26 Albany St., Edinburgh EH1 3QH, 

vay -o Number 1T188006131/JAW. (CONF-870937— 
Ol.1). 

From 6. international conference on heavy metals in the en- 
vironment; New-Orleans, LA, USA (15 Sep 1987). 

Some 13,000 Pearson correlation coefficients were generated 
to explore relationships, in the United States, between mortality 
from 66 specific or groups of cancers and 219 natural or man-made 
environmental variables. The most protective trace element ap- 
peared to be selenium which, in white and non-white males and fe- 
males, is associated with depressed mortality from at least fifteen 
specific cancers, including those of the digestive tract, breast and 
ovary. In contrast, very high levels of soil mercury were linked to 
elevated risk from every cancer for which selenium may be protec- 
tive. It appears that natural mercury may be a far greater threat to 
human health than previously suspected because of its antagonism 
with selenium. 


55290 (ORNL/M—463, pp 343-345) Chromosomal aber- 
rations in peripheral lymphocytes of zinc workers. Badawy, 
N.B.A.; El Salam, M.A.; Eissa, S.M.; Hassan, R.M. (Nation- 
al Research Centre, Dokki (Egypt)). 1987. CEP Consult- 
ants, Ltd., 26 Albany St., Edinburgh EH1 3QH, UK. Order 
Number T1I88006131/JAW. (CONF-870937—Vol.1). 

From 6. international conference on heavy metals in the en- 
vironment; New Orleans, LA, USA (15 Sep 1987). 

The aim of this study was to evaluate the cytogenic effect of 
chronic exposure to zinc dust and fumes. The study was carried out 
on 23 symptomatic zinc workers (G.I.D.) compared to a matched 
control group of 10 non-exposed workers. The mean sister chroma- 
tid exchanges was significantly higher among the zinc workers than 
among the control group. There was a significant increase in the 
mean sister chromatid exchange (SCEs) with increasing the dura- 
tion of exposure to zinc dust and fumes in one hand and with in- 
creasing the level of zinc concentration in blood and in urine on the 
other hand smoking has no effect on the SCEs among zinc work- 
ers. So frequent determination of zinc level in blood and urine as 
well as in the working environment may be especially useful in de- 
fining workers at high risk. Cessation of further zinc exposure when 
such abnormalities are detected could prevent the occurrence of 
this mutagenic effect. 


55291 (ORNL/M—463, pp 346-348) Enhancement of 
glomerular permeability in chronic cadmium poisoning. Ber- 
nard, A.; Ouled, A.; Roels, H.; Lauwerys, R. (Univ. of Lou- 
vain, Brussels (Belgium)). 1987. CEP Consultants, Ltd., 26 
Albany St., Edinburgh EH! 3QH, UK. Order Number 
T1I88006131/JAW. (CONF-870937—Vol.1). 

From 6. international conference on heavy metals in the en- 
vironment; New Orleans, LA, USA (15 Sep 1987). 

The effect of chronic cadmium (Cd) poisoning on the glo- 
merular filtration of albumin has been studied in rats and in man. In 
rats given 100 ppm Cd in drinking water Cd induces an early albu- 
minuria which precedes the increased urinary excretion of B2-mi- 
croglobulin (82-m) by several months. This isolated albuminuria is 
associated with a significant loss of membrane negative charges in 
glomeruli and red blood cells (RBCs). In workers exposed to Cd, 
the authors also observed a significant reduction RBCs negative 
charges with highly significant correlations between RBCs charges 
and Cd concentration in urine and in blood. Although in the 
normal range, the albumin excretion of these workers, on the aver- 
age, parallels the decrease of RBCs charges. In 12 workers re- 
moved from Cd exposure because of the finding of proteinuria, a 
decrease of RBCs charges was also found which closely correlates 
with albuminuria but not with urinary B2-m or retinol-binding pro- 
tein. These results demonstrate that at an early stage of intoxication 
Cd can increase the giomerular filtration of proteins presumably by 
reducing fixed negative charges of the glomerular basement mem- 
brane. 
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55292 (ORNL/M—463, pp 349-351) Belgian Cadmibel 
study: environmental exposure to cadmium and lead - health 
effects. Bruaux, P.; Claeys-Thoreau, F.; De Plaen, P.; Du- 
coffre, G.; Amery, A.; Lauwerys, R.; Rondia, D.; Staessne, 
J.; Roels, H.; Sartor, F. (Institut d’Hygiene et 
d’Epidemologie, Brussels (Belgium)). 1987. CEP Consult- 
ants, Ltd., 26 Albany St., Edinburgh EH1 3QH, UK. Order 
Number T188006131/JAW. (CONF-870937—Vol.1). 

From 6. international conference on heavy metals in the en- 
vironment; New Orleans, LA, USA (15 Sep 1987). 

Owing to the relatively high exposure of the Belgian popula- 
tion to both cadmium and lead, a large scale morbidity study was 
initiated. The main objectives are (a) to evaluate the critical internal 
dose of occurrence of renal effects in the general population and (b) 
to assess whether there is a relationship between cadmium body 
burden and blood pressure, since the role of cadmium in the etiolo- 
gy of hypertension is still controversial. The relationship between 
lead exposure and blood pressure is also being investigated. 


55293 (ORNL/M—463, pp 390-392) Effects of sewage 
sludge of density, heavy metal accumulation, and locomotor 
activity of Lumbrucid earthworms. Levine, M.B.; Taylor, 
D.H.; Levine, D.A.; Barrett, G.W. (Indiana Univ., Bloom- 
ington (USA)). 1987. CEP Consultants, Ltd., 26 Albany St., 
Edinburgh EH1 3QH, UK. Order Number T188006131/ 
JAW. (CONF-870937—Vol.1). 

From 6. international conference on heavy metals in the en- 
vironment; New Orleans, LA, USA (15 Sep 1987). 

The objectives of this study were 1) to monitor monthly 
earthworm densities from a sludge-amended old-field, 2) to deter- 
mine worm vertical distributions and relate this to soil factors, 3) to 
determine Cd, Cu, Pb, and Zn concentrations in sludge, soil, and 
work tissues, and 4) to determine the effects of metals on worm lo- 
comotor activity. The study area consisted of three plots treated 
with sludge, three with fertilizer, and two left untreated as controls. 
Worm densities were greatest in the sludge plots for all months. 
Densities were greatest in the top cm for all treatments and were 
correlated with organic matter. The sludge had greater Cd, Cu, Pb, 
and Zn concentrations than the fertilizer. Sludge plot soil concen- 
trations of Cd and Zn were greater than the other treatments, and 
Pb concentrations were greater than in the controls. All metal con- 
centrations in the sludge plots were highest in the top 10 cm of soil. 
Sludge plot worms had higher Cd, Cu, and Zn concentrations than 
the other treatments. Concentration factors suggest an antagonism 
between Cd and Zn in worms. Control worms exhibited a maxi- 
mum activity level at 1800 hours. Both sludge and fertilizer worms 
exhibited a delay in peak activity of two hours. These differences 
may be associated with soil pH. 


55294 (ORNL/M—463, pp 396-400) Use of flux analysis 
to study the compartmentation of copper in copper tolerant 
and non-tolerant Mimulus guttatus. Shaw, P.; Collins, J.C.; 
Thurman, D.A. (Univ. of Liverpool (England)). 1987. CEP 
Consultants, Ltd., 26 Albany St., Edinburgh EH1 3QH, 
UK. Order Number T188006131/JAW. (CONF-870937— 
Vol.1). 

From 6. international conference on heavy metals in the en- 
vironment; New Orleans, LA, USA (15 Sep 1987). 

Compartmental flux analysis using “Cu and a stereological 
study have been used to estimate the amount and concentrations of 
copper in the cell wall, cytoplasm and vacuole of roots of non-tol- 
erant and copper tolerant clones of Mimulus guttatus. The cell wall 
was not found to be a major site of copper accumulation in either 
clone compared with the cytoplasmic and vacuolar phases. The cy- 
toplasmic concentrations of copper in the non-tolerant clone were 
significantly grater than those of the tolerant clone when grown in 
2.0 and 10.0 1M external copper. At all external copper concentra- 
tions and for both clones vacuolar levels of copper were lower than 
the cytoplasmic ones. At 10.0 uM external copper the vacuolar 
concentrations of the non-tolerant clone were significantly higher 
than those of the tolerant clone. 
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55295 (ORNL/M—463, pp 401-403) Copper-binding 
compounds in metal-tolerant and non-tolerant Silene cucuba- 
lus. van't Riet, J.; van Rossenberg, M.C.; Koevoets, P.; 
Verkleij, J.A.C.; Ernst, W.H.O. (Free Univ., Amsterdam 
(Netherlands)). 1987. CEP Consultants, Ltd., 26 Albany St., 
Edinburgh EH! 3QH, UK. Order Number T188006131/ 
JAW. (CONF-870937—Vol.1). 

From 6. international conference on heavy metals in the en- 
vironment; New Orleans, LA, USA (15 Sep 1987). 

Upon growth in medium containing 404M copper, both 
metal-tolerant and non-tolerant strains of Silene cucubalus synthe- 
size copper binding compounds of similar size having molecular 
weights of about 12 kD and 3.2 kD. This suggests that tolerance to 
copper is not based on the capacity of the plants to synthesize such 
compounds. In the presence of B-mercaptoethanol the large molec- 
ular weight compounds are dissociated into the low molecular 
weight entities. The observed dissociation appears not merely to be 
due to the dissociation of a multimeric copper binding compound 
into mono-meric compounds. It may be based on the dissociation of 
the smaller copper-binding compounds from larger proteins. 


55296 (ORNL/M—463, Iron hydroxide 
plaques on roots of wetland plants. Crowder, A.A.; Macfie, 
S.; Conlin, T.; Cyr, L.St.; Greipsson, S. (Queen's Univ., 
Kingston, Ontario (Canada)). 1987. CEP Consultants, Ltd., 
26 Albany St., Edinburgh EH1 3QH, UK. Order Number 
T188006131/JAW. (CONF-870937—Vol.1). 

From 6. international conference on heavy metals in the en- 
vironment; New Orleans, LA, USA (15 1987). 

Conditions controlling deposition of iron hydroxide on roots, 
in wetlands and cultures, are described. Possible effects of plaque 
are decreased nutrient supply, storage of Fe** or adsorption/copre- 
cipitation of trace elements. Growth of rice plants in 0.5 ppm Cu 
was improved by plaque. 


55297 (ORNL/M—463, pp 407-409) Iron-plaque on the 
roots of salt marsh plants: a barrier to heavy metal uptake?. 
Otte, M.L.; Buijs, E.P.; Riemer, L.; Rozema, J.; Broekman, 
R.A. (Free Univ., Amsterdam (Netherlands)). 1987. CEP 
Consultants, Ltd., 26 Albany St., Edinburgh EH1 3QH, 
UK. Order Number 1T188006131/JAW. (CONF-870937— 
Vol.1). oa 

From 6. international conference on heavy metals in the en- 
vironment; New Orleans, LA, USA (15 Sep 1987). 

In this study the authors investigated the capacity of the 
iron-plaque to adsorb Zn and Cu and they tried to elucidate the 
role of the iron-plaque in heavy metal uptake by Spartina anglica 
C. E. Hubbard and Aster tripolium L. Aster tripolium and Spartina 
anglica plants were precultured on inundated, reduced soil, to 
induce iron-plaque formation. Other plants were precultured on 
well-drained, oxidized garden soil, which prevents iron-plaque for- 
mation. After this pretreatment half of the plants of both groups 
were grown on unpolluted soil and the other half on soil artificially 
polluted with 300 mg Zn x kg~' DW and 50 mg Cu x kg™*. After 
three weeks the plants were harvested and washed with deminera- 
lized water. The iron-plaque with associated heavy metals was ex- 
tracted with a modified DCB-extraction method using 0.03 M so- 
diumcitrate, 0.125 M sodium bicarbonate, 1.5 g sodium dithionite 
per gram fresh root tissue and an incubation temperature of 60°C 
during 10 min. The total area of the root surface was estimated by 
measuring the area of the projection of the roots with a LI-COR 
LI 3000 areameter and multiplying the value by 7. DCB-extracts 
were analyzed for Zn and Cu by Perkin Elmer 4000 AAS. 


55298 (ORNL/M—463, pp 410) Presence of Zn, Cu- 
binding proteins in liver of freshwater fishes in the absence of 
abnormal metal exposure. Krezoski, S.; Laib, J.; Onana, P.; 
Shaw, C.F. III; Petering, D.H. (Univ. of Wisconsin-Milwau- 
kee (USA)). 1987. CEP Consultants, Ltd:, 26 Albany St., 
Edinburgh EH1 3QH, UK. Order Number T1I88006131/ 
JAW. (CONF-870937—Vol.1). 

From 6. international conference on heavy metals in the en- 
vironment; New Orleans, LA, USA (15 Sep 1987). 

In the present study, livers from six freshwater fishes were 
surveyed for the presence of metallothionein-like metal-binding pro- 
teins in the absence of heavy metal induction. In each fish, liver 
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contained a large band of Zn,Cu-BP running as a 10,000 Dalton 
protein~on Sephadex G-75. Chromatography of this band over 
DEAE revealed in each case 1 or 2 peaks containing the metal. 
Liver from mammalian species contains little metallothionein. 
Hence, these fish display a distinctly different metal distribution 
than mammals. Experiments are in progress to determine whether 
the large concentration of Zn,Cu-PB could reflect a stress response 
of the organisms despite their housing under quiescent laboratory 
conditions. The property of some of these Zn,Cu-BPs in ligand sub- 
stitution have been examined further. They appear to be qualitative- 
ly similar to mammalian Cu- and Zn,Cu-Mt. Since mammalian Zn- 
Mt is a kinetically reactive molecule in ligand exchange reactions 
and is metabolically labile form of Zn in cells, by analogy, fresh 
Zn,Cu-BP may also display this cellular behavior. If so, the binding 
of Cd to the protein may disrupt its natural functions in Zn metabo- 
lism. 


55299 Segre ae By pp 41 <2 Induction of hepatic 
metal binding proteins in white perch (Morone americana) fol- 
lowing cadmium injection. Frazier, J.M * Baksi, S.M. (Johns 
Hopkins Univ., Baltimore, MD (USA)). 1987. CEP Consult- 
ants, Ltd., 26 Albany St., Edinburgh EH1 3QH, UK. Order 
Number T188006131/JAW. (CONF-870937—Vol.1). 

From 6. international conference on heavy metals in the en- 
vironment; New Orleans, LA, USA (15 Sep 1987). 

The white perch (Morone americana) is an estuarine teleost 
fish which exhibits an unusual accumulation of copper in the liver 
under natural conditions. To initiate an investigation of metal regu- 
lation in this organism a study of the induction of metal binding 
proteins (MBP) by cadmium was undertaken. This time course of 
induction of hepatic, cytosolic MBP was observed following i.m. 
injections of cadmium chloride. Low molecular weight MBP were 
resolved by gel permeation chromatography on Sephadex G-75. 
The amount of cadmium associated with a low molecular weight 
MVP component increase with both dosage and time. Whether this 
represented new synthesis of MBP was difficult to evaluate in the 
presence of a large background of MBP associated with copper 
storage. Concurrent with cadmium accumulation, zinc bound to 
MBP decreased initially then increased above control levels. The 
data suggest that the kinetics of MBP induction in these fish are 
significantly different (slower) than in mammals. 


55300 (ORNL/M—463, pp 417-420) Interrelationship 
between degree of saturation of metal binding capacity of 
sludge and metal concentration in plants. Gupta, S.K. (Swiss 
Federal Research Station for Agricultural Chemistry and 
Hygiene of Environment, Liebefeld-Bern (Switzerland)). 
1987. CEP Consultants, Ltd., 26 Albany St., Edinbur 
EH1 3QH, UK. Order Number T188006131/JAW. (CO 
870937—Vol.1). 

From 6. international conference on heavy metals in the en- 
vironment; New Orleans, LA, USA (15 Sep 1987). 

Two separate pot experiments were conducted to investigate 
the effects of graded doses Cu or Cd applied in form of Cu-saturat- 
ed sludges (3.6, 9.8, 34.6 & 98.3%) and Cd-saturated sludges (0.7, 
2.3, 4.6, 9.2, 37.2%) on the metal concentration in plants and phyto- 
toxicity. The degree of metal saturation is calculated as % of the 
maximum metal binding capacities of original sludge samples. In 
laboratory experiments, significant relationships were observed 
among NaNOs-soluble Cd + Pb concentration or Cd alone. The 
results presented here suggest that in order to avoid the possible 
harmful effects on plants which could be induced due to metal 
interaction, it is essential to complement the existing guidelines on 
maximum tolerable metal load in sludge and even in soil with the 
degree of metal saturation. 


55301 (ORNL/M—463, pp 445-447) Studies on the effi- 
cacy of certain plants for the stabilization of tailings dam at 
Zawar Mines, Rajasthan, India, Aery, N.C.; Tiagi, Y.D.; 
Khandelwal, R.K. (Sukhadia Univ., Udaipur (India)). 1987. 
CEP Consultants, Ltd., 26 Albany St., Edinburgh EH1 
3QH, UK. Order Number T188006131/JAW. (CONF- 
870937—Vol.1). 

From 6. international conference on heavy metals in the en- 
vironment; New Orleans, LA, USA (15 Sep 1987). 

The physico-chemical characteristics of the tailings produced 
at Zawar Mines and the efficacy of certain plants to grow on these 
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tailings was studied. Legumes, especially Lathyrus sativus grown in 
tailing +2% FYM showed better adaptability towards the harsh 
tailing environment than any other plant tested. Seedlings of Leu- 
caena luecocephala and runners of Cynodon dactylon transplanted 
to pure tailings not only become fully established but also produced 
new branches/tillers. 


55302 (ORNL/M—463, pp 451-453) Possibilities of 
feeding diets with activated sludge. Cibulka, J.; Sova, Z.; 
Mader, P.; Miholova, D.; Muzikar, V.; Pardus, 1; Jandur- 
ova, S.; Petkov, S. (Univ. of Agriculture, Prague (Czecho- 
slovakia)). 1987. CEP Consultants, Ltd., 26 Albany St., Ed- 
inburgh EH1 3QH, UK. Order Number T1I88006131/JAW. 
(CONF-870937—Vol.1). 

From 6. international conference on heavy metals in the en- 
vironment; New Orleans, LA, USA (15 Sep 1987). 

The aim of the experiment was to test the possibility of feed- 
ing diets with the addition of 2.5% dried activated sewage sludge 
sterilized with different procedures. The results proved that lead 
levels in all three types of duck tissues analyzed satisfied the exist- 
ing hygienic limits (muscle - 0.5, liver and kidneys - 1.0 mg Pb.kg- 
1). There were no significant differences in tissue cadmium contents 
between the values measured for the control (liver - 0.16, kidneys - 
0.39 and muscle - 0.04 mg Cd.kg-1) as compared with the experi- 
mental ones (liver - from 0.04 to 0.27, kidneys - from 0.30 to 0.40, 
muscle - from 0.04 to 0.10 mg Cd.kg-1). All cadmium levels satis- 
fied the hygienic limits (muscle - 00.5, livers and kidneys - 0.5 mg 
Cd.kg-1). The sludge used for this experiment was supplied by the 
paper mill at Steti, Czechoslovakia, and contained 16.65 mg Pb.kg-1 
and 2.03 mg Cd.kg-1. The control feeding mixture contained 0.27 
mg Pb.kg-1 and 0.24 mg Cd.kg-1. 


55303 (ORNL/M—463, pp 457-459) Accumulation and 
partitioning of arsenic in emergent macrophytes in a reservoir 
contaminated with mining wastes. Johns, C.E. (Univ. of 
Montana, Missoula (USA)). 1987. CEP Consultants, Ltd., 26 
Albany St., Edinburgh EH1 3QH, UK. Order Number 
T188006131/JAW. (CONF-870937—Vol.1). 

From 6. international conference on heavy metals in the en- 
vironment; New Orleans, LA, USA (15 Sep 1987). 

Arsenic concentrations were measured in leaves, rhizomes, 
and roots of two species of emergent macrophytes growing in a 
reservoir contaminated by metal-enriched sediment from upstream 
mining and smelting operations. Arsenic accumulated to significant- 
ly greater concentrations in both above and below-ground tissues of 
the species studied, Typha latifolia (common cattail) and Carex ros- 
trata (rough sedge), compared to baseline levels in plants from an 
uncontaminated site. Significant differences in arsenic accumulation 
were found among stands within the reservoir. In both species ar- 
senic concentrations decreased in the order ROOTS >> RHI- 
ZOMES > LEAVES. 


55304 (ORNL/M—463, pp 466-468) Relation between 
Fe, Mn, Cu, and Zn in root plaque and leaves of Phragmites 
australis. St-Cyr, L.; Crowder, A.A. (Queen's Univ., Kings- 
ton, Ontario (Canada)). 1987. CEP Consultants, Ltd., 26 
Albany St., Edinburgh EH! 3QH, UK. Order Number 
T1I88006131/JAW. (CONF-870937—Vol.1). 

From 6. international conference on heavy metals in the en- 
vironment; New Orleans, LA, USA (15 Sep 1987). 

ites australis (the common reed) was collected from 

five sampling sites in southern Ontario and Quebec, Canada. Sites 
were chosen along a wet-dry gradient and with varying amounts of 
Fe, Mn, Cu and Zn in the substrate to determine if the presence of 
an iron plaque on the root can impede the entry of reduced metals 
in the plant. The significant positive correlations obtained between 
the metals in the plaque and inside the root, and between the root 
and the leaves lead to the conclusion that the iron plaque is not an 
efficient external mechanism of heavy metal avoidance in plants. 


55305 (ORNL/M—463, pp 469-471) Factors affecting 
vanadium phytotoxicity. Gettier, S.W.; Burkman, W.G-.; 
Adriano, D.C. (Savannah River Ecology Lab., Aiken, SC 
(USA)). 1987. CEP Consultants, Ltd., 26 Albany St., Edin- 
burgh EH! 3QH, UK. Order Number T188006131/JAW. 
(CONF-870937—Vol.1). 
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From 6. international conference on heavy metals in the en- 
vironment; New Orleans, LA, USA (15 Sep 1987). 

Laboratory germination of collard (Brassica oleracea) and 
wheat (triticum spp.) seeds in concentrations up to 100 mg V kg™! 
were conducted. Seed germination of collards or wheat was not af- 
fected by V, as vanadyl sulfate. However, root and shoot growth 
were adversely affected by V. Collards were more sensitive to V 
than wheat. Another study evaluated the effects of elevated levels 
of V to a Blanton sand and an Orangeburg loamy sand on collard 
growth. Seedling survival was not adversely affected by added V, 
as vanadyl sulfate (VOSOx,), in concentrations up to 100 mg kg™*. 
Three soil extracts, the Mehlichl, DTPA, and EDTA, were linearly 
related to applied V. Extractable V was higher in the Blanton soil 
than in the Orangeburg soil. Collard growth was decreased in the 
Blanton soil by V concentrations of 40 mg kg™' and above but col- 
lard growth was not affected by applied V in the Orangeburg soil. 


55306 (ORNL/M—463, pp 472-474) Bioavailability of 
soil-added thallium and beryllium. Gettier, S.W.; Adriano, 
D.C. (Savannah River Ecology Lab., Aiken, SC (USA)). 
1987. CEP Consultants, Ltd., 26 Albany St., Edinburgh 
EH1 3QH, UK. Order Number TI88006131/JAW. (CONF- 
870937—Vol.1). 

From 6. international conference on heavy metals in the en- 
vironment; New Orleans, LA, USA (15 Sep 1987). 

The accumulation of toxic metals in the food chain and in 
the environment are health concerns. Both beryllium (Be) and thal- 
lium (TI) are phytotoxic, nonessential metals that can be released to 
the environment by coal combustion and industrial processes. 
Therefore, there is a potential for these metals to be added to arable 
soils. The toxicity of Be and TI to collards (Brassica oleracea) and 
wheat (Triticum spp.) seeds were evaluated in the laboratory. Seed 
germination was not affected by Be or TI in collards or wheat at 
concentrations up to 125 mg kg~*. Collard root lengths were de- 
creased 50% by 5 mg kg™! for both Be and Tl. Wheat root lengths 
were decreased by 50% by 10 and 5 mg kg“! of Be and TI, respec- 
tively. The Be and T1 bioavailabilities in soil systems were evaluat- 
ed in the greenhouse. When added to a soil system the Be, as beryl- 
lium sulfate, and Tl, as thallium sulfate, were lethal at 200 and 150 
mg kg™', respectively. However, Be did not affect initial seedling 
survival. Three soil extractants, the Mehlichl, DTPA, and EDTA, 
indicated that Be extractability decreased after 14 weeks while the 
amount of Tl extracted remained about the same. 


55307 (ORNL/M—463, pp 475-477) Enzyme capacity 
and isoenzyme pattern in plants as criteria for the phytotoxi- 
city of heavy metal polluted soils. Van Assche, F.; Clijsters, 
H. (Limburgs Universitair Centrum, Diepenbeek (Belgium)). 
1987. CEP Consultants, Ltd., 26 Albany St., Edinburgh 
EH1 3QH, UK. Order Number T188006131/JAW. (CONF- 
870937—Vol.1). 

From 6. international conference on heavy metals in the en- 
vironment; New Orleans, LA, USA (15 Sep 1987). 

Results are presented showing that enzyme measurements in 
two week old test plants can be used as a criterion for the phyto- 
toxic effect of soils, polluted with several heavy metals. Total soil 
phytotoxicity is reflected by the increase in capacity of malic 
enzyme (ME) and other enzymes. The appearance of metal-specific 
isoperoxidases indicates the primary phytotoxic element in soils, 
contaminated with several metals. 


55308 (ORNL/M—463, pp 478-480) Ionic regulation of 
the blood in the crab Scylla serrata (Forskal) under the effect 
of cadmium pollution. Dhavale, D.M.; Giridhar, B.A. (R.J. 
College, Ghatkoper, Bombay (India)). 1987. CEP Consult- 
ants, Ltd., 26 Albany St., Edinburgh EH1 3QH, UK. Order 
Number; T188006131/JAW. (CONF-870937—Vol.1). 

From 6. international conference on heavy metals in the en- 
vironment; New Orleans, LA, USA (15 Sep 1987). 

Marine and estuarine organisms regulate the ionic regulation 
of their internal body fluids. The intertidal crabs Scylla serrata 
(Forskal) were exposed to acute concentration (24.0 mg/l for 96 
hours) and sublethal concentrations (0.3, 0.6 and 1.5 mg/a for 10, 
20, and 30 days) of cadmium as per static exposure method under 
laboratory conditions. Blood plasma electrolytes like sodium and 
potassium were determined by flame photometric method and calci- 
um and magnesium by atomic absorption spectrophotometric 
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method. The exposure of the animals to acute concentrations result- 
ed in hypocalcemia, hypomagnesemia, hypokalemia, hyponatremia 
and hypochloremia. By contrast the concentrations of Na*, K* 
Ca** and Mg** were consistently higher in sublethally exposed ex- 
perimental animals. The metal seems to alter the ion regulatory 
functions in an unpredictable way, either by increasing the perme- 
ability of ions or by interfering in the active transport of ions across 
gill membrane. 


55309 (ORNL/M—463, pp 481-483) Induction of metal- 
lothionein in response to heavy metals and environmental 
stress: implications in mechanisms of metal tolerance. Baer, 
K.N.; Benson, W.H. (Northeast Louisiana Univ., Monroe, 
(USA)). 1987. CEP Consultants, Ltd., 26 Albany St., Edin- 
burgh EH! 3QH, UK. Order Number TI88006131/JAW. 
(CONF-870937—Vol.1). 

From 6. international conference on heavy metals in the en- 
vironment; New Orleans, LA, USA (15 Sep 1987). 

The present investigation focused on the influence of metal 
and cold pretreatments on the acute toxicity and subcellular distri- 
bution of cadmium. In animals pretreated with 0 mg Cd/kg, the 
majority of a cadmium challenge dose was located in the microso- 
mal fraction, 4 hr following challenge. However, the mice pretreat- 
ed with 20 mg Cd/kg or cold stress, the majority of cadmium was 
located in the cytosol. Chromatographic separation of the cytosol 
from 0 mg Cd/kg pretreated animals revealed that only a small 
fraction of cadmium was associated with MT, while the majority of 
cadmium was bound to high-molecular-weight proteins. With 20 
mg Cd/kg and cold stress pretreatments, the majority of cytosolic 
cadmium was associated with MT. 


55310 (ORNL/M—463, pp 484-485) Preparation and 
characterization of reference materials for environmental 
specimen bank purposes. Backhaus, F.; Commerscheidt, N.; 
Schladot, J.D.; Stoeppler, M. (Institute of Applied Physical 
Chemistry, Juelich (Germany, F.R.)). 1987. CEP Consult- 
ants, Ltd., 26 Albany St., Edinburgh EH! 3QH, UK. Order 
Number TI88006131/JAW. (CONF-870937—Vol.1). 

From 6. international conference on heavy metals in the en- 
vironment; New Orleans, LA, USA (15 Sep 1987). 

The philosophy for the preparation, characterization and ap- 
plication of lyophilized and fresh reference materials (RMs) on the 
basis of surplus materials of the environmental specimen bank 
(ESB) or very similar ones in the Federal Republic of Germany is 
outlined. 


55311 (PB—88-215264/XAB) Effects of chronic exposure 
to 2, 3, 7, 8,-tetrachlorodibenzo-p-dioxin on sister chromatid 
exchange levels in peripheral lymphocytes of the rhesus 
monkey. Lim, M.; Jacobson-Kram, D.; Bowman, R.E.; Wil- 
liams, J.R. (Johns Hopkins Oncology Center, Baltimore, 
MD (USA). Radiobiology Lab.). 1987. 8p. NTIS, PC A02/ 
MF AOl. 

Pub. in Cell Biology and Toxicology, Vol. 3, No. 3, 279- 
284(1987). 

Frequencies of sister chromatid exchanges and chromosomal 
aberrations were examined in peripheral lymphocytes of Rhesus 
monkeys that had been fed a diet containing 25 parts per trillion 
2,3,7,8-tetrachlorodibenzo-p-dioxin for a period of 4 years. When 
compared to non-exposed control animals, no significant differences 
were noted for either of these cytogenetic end points. In addition, 
there was not a significant difference in sister chromatid exchange 
response to a challenge dose of mitomycin C in cells from 2,3,7,8- 
tetrachlorodibenzo-p-dioxin exposed animals compared to controls. 
The results confirm the lack of genotoxic effects associated with 
2,3,7,8-tetrachlorodibenzo-p-dioxin exposure. 





55312 (PB—88-219720/XAB) Pulmonary function in ju- 
venile and young adult rats exposed to low-level NO» with di- 
urnal spikes. Stevens, M.A.; Menache, M.G.; Crapo, J.D.; 
Miller, F.J.; Graham, J.A. (Northrop Services, Inc., Re- 
search Triangle Park, NC (USA)). 1988. 15p. NTIS, PC 
A03/MF AO1. 

Pub. in Jnl. of Toxicology and Environmental Health, Vol. 
23, 229-240(1988). 
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Pulmonary function was examined in juvenile and young 
adult Fischer-344 rats continuously exposed to NO: (0.5, 1.0 or 2.0 
ppm) for up to 6 weeks with twice daily 1 hr spikes equal to 3X 
the baseline concentration. The spike-to-baseline ratio was chosen 
to simulate morning and evening urban rush-hour conditions. Juve- 
nile rats were examined after 3 and 6 weeks of NO2 exposures, 
while young adult rats were examined after 1, 3, and 6 week inter- 
vals. Lung volumes, compliance, and efficiency of ventilation were 
evaluated. Lung volumes increased in the juvenile rats after 3 and 6 
week exposures to 1.0 and 2.0 ppm, but were unchanged in young 
adult rats. Lung compliance increased in juvenile rats exposed to 
1.0 or 2.0 ppm for 3 weeks, however, was unchanged in juvenile 
rats exposed for 6 weeks, as well as in the young adult rats exposed 
for 1 and 3 weeks. Compliance decreased in young adult rats ex- 
posed to 2.0 ppm for 6 weeks, and was correlated to an overall 
thickening of alveolar interstitium and spetal tissues. 


55313 (PB—88-219761/XAB) Relationship between expo- 
sure duration and sulfur dioxide-induced bronchoconstriction 
in asthmatic subjects. Horstman, D.H.; Seal, E.; Folinsbee, 
L.J.; Ives, P.; Roger, LJ. (Environmental Protection 
Agency, Research Triangle Park, NC (USA). Health Ef- 
fects Research Lab.). 1988. 12p. (EPA—600/J-88/018). 
NTIS, PC A03/MF AO1. 

Pub. in American Industrial Hygiene Association Jnl., Vol. 
49, No. 1, 38-47(1988). 

The purpose of the study was to determine the shortest du- 
ration of exposure to 1.0 ppm sulfur dioxide (SO2) sufficient to 
induce bronchoconstriction significantly greater than that observed 
with exposure to clean air (CA) in exercising SO2 sensitive asthma- 
tics. Asymptomatic, nonmedicated, male asthmatics (n=12) with 
airway hyperresponsiveness to both methacholine and SO2 were ex- 
posed in a chamber (20°C, 40% relative humidity) for 0.0, 0.5, 1.0, 
2.0 and 5.0 min to both CA and 1.0 ppm SO: on separate days (10 
exposures). Just prior to each exposure, subjects walked on a tread- 
mill in CA for 5 min at a predetermined speed/elevation to elicit a 
target ventilation of about 40 L/min. i.e., a brisk pace up a slight 
incline. After this walk, subjects rapidly entered adjoining exposure 
chamber containing either CA or SO: and immediately walked at 
the same speed/elevation for the specified exposure duration. Sub- 
jects then rapidly exited the chamber. Postexposure SRaw and 
symptom ratings increased with increased exposure duration in 
SO2; pstexposure SRaw also was increased with increased exposure 
duration in CA but to a lesser extent. After adjusting for the CA 
response, significantly greater SO2 induced bronchoconstriction was 
observed for the 2.0 and 5.0 min exposures as indicated by substan- 
tially greater increases in SRaw and substantially higher ratings of 
respiratory symptoms. The authors conclude that with the above 
exposure conditions, on average, SO: sensitivie asthamtics exhibit 
significant brochoconstriction at exposure durations of 2.0 min or 
more. 


55314 (PB—88-220686/XAB) Use of short-term bioas- 
says in estimating human health hazards of waste-water ef- 
fluents. Condie, L.W.; Easterly, C.E.; Glass, L.R. (Environ- 
mental Protection Agency, Cincinnati, OH (USA). Health 
Effects Research Lab.). Jun 1988. 17p. (EPA—600/D-88/ 
132). NTIS, PC A03/MF AO1. 

Effluents from waste-water treatment facilities are dis- 
charged as a complex mixture of numerous chemical substances, 
which may include cytotoxic, carcinogenic, and mutagenic com- 
pounds. The U.S. Environmental Protection Agency has recently 
established a research program to determine if a bioassay approach 
for evaluating the potential adverse human health effects from ex- 
posure to complex mixtures might supplement conventional chemi- 
cal analysis for setting regulatory limits for waste waters. This 
paper summarizes a bioassay testing strategy for characterizing cy- 
totoxic and mutagenic activity of various waste water effluents. 
The use of a relative potency framework for assessing complex 
mixtures for potential health hazards is addressed. 


55315 (PB—88-220751/XAB) Health and environmental 
effects profile for diethylforamide. (Environmental Protec- 
tion Agency, Cincinnati, OH (USA). Office of Environmen- 
tal Criteria and Assessment). Jun 1986. 41p. (EPA—600/X- 
86/158). NTIS, PC A03/MF AO1. 


56 cere SCIENCES, APPLIED STUDIES 
5603 Chemicals Metabolism And Toxicology 


The Health and Environmental Effects Profile for diethyl- 
formamide was prepared to support listings of hazardous constitu- 
ents of a wide range of waste streams under Section 3001 of the 
Resource Conservation and Recovery Act (RCRA) and to provide 
health-related limits for emergency actions under Section 101 of the 
Comprehensive Environmental Response, Compensation and Liabil- 
ity Act (CERCLA). Both published literature and information ob- 
tained from Agency program office files were evaluated as they 
pertained to potential human health, aquatic life, and environmental 
effects of hazardous-waste constituents. Diethylformamide has been 
determined to be a systemic toxicant. An Acceptable Daily Intake 
(ADD), defined as the amount of a chemical to which humans can 
be exposed on a daily basis over an extended period of time (usual- 
ly a lifetime) without suffering a deleterious effect, for diethylfor- 
mamide is 0.011 mg/kg/day for oral exposure. Existing data are in- 
sufficient to determine a (Reportable Quantity) value. 


55316 (PB—88-220900/XAB) Potential health hazards of 
EN ee ee ee 

and surface coatings. Appendix I: scientific basis for the pro- 
posed regulation of dyes derived from the chemical substances 
benzidine, 3,3’-dimethylbenzidine, and 3,3’-dimethoxybenzi- 
dine. Jenkins, C.L. (International Chemical Workers Union, 
an OH (USA)). 8 May 1978. 85p. NTIS, PC A05/MF 
AOl. 

The scientific bases for regulating dyes derived from benzi- 
dine, 3,3’-dimethylbenzidine, and 3,3’-dimethoxybenzidine are pre- 
sented. Studies of these compounds have demonstrated that benzi- 
dine-type dyes undergo nearly complete cleavage to known potent 
human carcinogenic agents through several metabolic and biologi- 
cal pathways, that these metabolites are carcinogenic in human and 
animal studies, that the toxicity and carcinogenicity of benzidine- 
type dyes has been demonstrated in animals, and that there is a high 
incidence of bladder cancer among users of benzidine-type dyes. In- 
dustrial workers were at risk through the inhalation of dye dusts, 
absorption through skin exposure, and accidental ingestion. Indus- 
tries involved included dye manufacture, textile finishing, leather 
working, and paper dyeing. Direct dyes sold for home and craft 
use that may contain benzidine type dyes were listed by brand 
name and company or distributor. Commercial trade names of dyes 
and pigments based on these chemical substances were listed. 
Chemical identification of benzidine type dyes was described. Al- 
ternatives to benzidine type dyes were suggested, and a history of 
legislative attempts to regulate benzidine type dye production was 
provided. 


55317 (PB—88-223284/XAB) Ozone uptake in awake 
Sprague-Dawley rats. Wiester, M.J.; Williams, T.B.; King, 
M.E.; Menache, M.G.; Miller, F.J. (Environmental Protec- 
tion ‘Agency, Research Triangle Park, NC (USA). Health 
Effects Research Lab.). 1987. 1lp. (EPA—600/J-87/366). 
NTIS, PC A03/MF AO1. 

Pub. in Toxicology and Applied Pharmacology, Vol. 89, 
429-437(1987). 

Knowledge of ozone (Os) uptake in rats is integral to efforts 
to quantitatively extrapolate animal data to man. The authors meas- 
ured percent uptake of 30 adult Sprague-Dawley rats exposed, nose 
only, for 1 hr to 0.3, 0.6 or 1.0 ppm Os. Resting breathing measure- 
ments were obtained by plethysmography while changes in ozone, 
oxygen, and carbon dioxide, due to animal breathing, were comput- 
ed. Ozone uptake was calculated by a fractional deposition tech- 
nique, i.e. Os in vs. Os out. Pulmonary Os; uptake was found to be 
approximately 40% of that inspired. The value did not vary over 
time nor was it affected by O3; concentration. Although ozone 
uptake did not appear to be influenced by ventilatory changes 
within normal breathing limits, it was positively correlated with 
respiratory gas exchange. The quantitative retention of Os by the 
respiratory epithelium increased proportionally with Os concentra- 
tion and minute volume. 


55318 (PB—88-223318/XAB) Evaluating the toxicity of 
urban patterns of oxidant gases. 1. An automated chronic gas- 
eous animal-inhalation exposure facility. Davies, D.W.; 
Walsh, L.C.; Hiteshew, M.E.; Menache, M.G.; Miller, F.J. 
(Northrop Services, Inc., Research Triangle Park, NC 
(USA)). 1987. 1lp. NTIS, PC A03/MF AO1. 
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Pub. in Jnl. of Toxicology and Environmental Health, Vol. 
29, 89-97(1987). See also PB—88-139969. 

An automated animal-inhalation exposure facility was de- 
signed to conduct chronic exposures of rodents to gaseous pollut- 
ants. The facility consisted of 3 walk-in chambers with modular 
cages to allow for exposure of up to a maximum of 480 mice or 240 
adult rats. Critical parameters of operation, such as relative humidi- 
ty, pollutant concentration, and temperature, were monitored con- 
tinuously. Failure of the system to maintain parameters within spec- 
ified limits activated the alarm system. Distribution of test gases in 
the chambers was evaluated for homogeneity, and the standard de- 
viation was determined to be within + or - 5% of the target con- 
centrations throughout the chamber. The exposure facility was suc- 
cessfully used to expose 720 rats to diurnal patterns of Os (baseline 
of 0.06 ppm for 13 h with an exposure peak to 0.25 ppm over 9 h) 
and NOz (baseline of 0.5 ppm for 16 h with an exposure peak to 1.5 
ppm over 6 h) for a period of 18 mo. 


55319 (PB—88-224365/XAB) Effects of inhalation of 
0.25-ppm ozone on the terminal bronchioles of juvenile and 
adult rats. Barry, B.E.; Mercer, R.R.; Miller, F.J.; Crapo, 
J.D. (Duke Univ., Durham, NC (USA). Dept. of Medicine). 
1988. 23p. NTIS, PC A03/MF AOl1. 

Pub. in Experimental Lung Research, Vol. 14, So 

Cells of the terminal bronchioles are particularly susceptible 
to the effects of inhalation of low levels of O3. One-day-old (juve- 
nile) or 6 week old (adult) rats were exposed to 0.25 ppm O3 12 
hours/day for 6 weeks. Morphometric analysis of perpendicular 
cross sections of terminal bronchioles demonstrated that exposure 
to Os produced alterations in the surface characteristics of ciliated 
and non-ciliated (Clara) cells in both groups of rats. There were 
significant losses (20-30%) of the surface area contributed by cilia 
and the luminal surface of Clara cells was decreased by 16% to 
25%. Os exposure produced significant decreases in the number of 
brush cells per sq mm of terminal bronchiolar basement membrane. 
The results of the study indicate that the normal structure of termi- 
nal bronchiolar epithelial cells is significantly altered by inhalation 
of 0.25 ppm Os. No statistically significant interactions between the 


effects of Os and animal age at the beginning of the exposure were 
found. 


55320 (PB—88-224977/XAB) Toxicity of pentachloro- 
phenol to aquatic organisms under naturally varying and con- 
trolled environmental conditions. Hedtke, S.F.; West, C.W.; 
Allen, K.N.; Norberg-King, T.J.; Mount, D.I. (Environmen- 
tal Protection Agency, Monticello, MN (USA). Environ- 
mental Research Lab.). Jun 1986. 14p. (EPA—600/J-86/ 
466). NTIS, PC A03/MF AO1. 

Pub. in Environmental Toxicology and Chemistry, Vol. 5, 
531-542(1986). 

The toxicity of pentachlorophenol (PCP) was determined in 
the laboratory for 11 aquatic species. Tests were conducted season- 
ally in ambient Mississippi River water and under controlled condi- 
tions in Lake Superior water. Fifty-one acute toxicity tests were 
conducted, with LCS0 values ranging from 85 micrograms/L for 
the white sucker Catastomus commersoni during the summer to 
greater than 7770 micrograms/L for the isopod Asellus racovitzai 
during the winter. The effect of PCP on growth and/or reproduc- 
tion was determined for seven species. The most sensitive chron- 
ically exposed organisms were the cladoceran Ceriodaphnia reticu- 
lata and the snail Physa gyrina. The greatest variation in toxicity 
was due to species sensitivity. Within a given, season there was as 
much as a 40-fold difference in LC50 values between species. For 
any one species, the maximum variation in LC50 between seasons 
was approximately 14-fold. There were also substantial differences 
in acute-chronic relationships, with acute/chronic ratios ranging 
from greater than 37 for C. reticulata to 1 for Simocephalus vetu- 
lus. It is suggested that the composition of the aquatic community 
should be the most important consideration in estimating the poten- 
tial environmental effects of PCP. 


55321 (PB—88-225073/XAB) Mathematical modeling of 
ozone absorption in the lower respiratory tract. Overton, J.; 
Graham, R.C.; Miller, F.J. (Environmental Protection 
Agency, Research Triangle Park, NC (USA). Health Ef- 


fects Research Lab.). 1987. 13p. (EPA—600/D-88/141). 
NTIS, PC A03/MF AOI. 
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Pub. in Pharmacokinetics in Risk Assessment: Drinking 
Water and Health, Vol. 8, 302-311(1987). 

A mathematical O; dosimetry model was developed for sim- 
ulating the local absorption of Os; in the lower respiratory tract 
(LRT) of animals and man. The model takes into account LRT 
anatomy, transport in the lumen and air spaces, and transport and 
chemical reactions in the liquid layers and in the underlying tissue 
and capillaries. Differential equations are used to describe the proc- 
esses of transport and chemical reactions; solutions are obtained nu- 
merically. Simulations are illustrated with results of two investiga- 
tions: the effect of anatomical models on predicted LRT uptake of 
Os in rat and guinea pig, and the effect of exercise on the uptake 
and distribution of ozone in the LRT of man. 





55322 (PB—88-225198/XAB) Development of a humidifi- 
cation system for use in field studies of air-pollution effects 
on crops. Final report, 16 April 1985-15 January 1987, 
Thompson, C.R. (California Univ., Riverside (USA). State- 
wide Air Pollution Research Center). Dec 1986. 44p. NTIS, 
PC A03/MF AOI. 

A humidity-generation system was designed, constructed, 
and tested to increase relative humidity (RH) within open-top field 
chambers under field conditions. The system consisted of a gas- 
fired steam boiler capable of generating 450 kg of steam at 1.055 
kg/sq cm pressure. A modulating valve, controlled by a humidity 
sensor, metered steam to the chambers. Alfalfa plants exposed to 
0.20 ppm of ozone at high RH 7 hrs/day for 2 days had visible 
injury to more than 50% of the leaves and increased leaf crop. 
Chronic exposure of alfalfa to ambient ozone at elevated RH over 
three harvest periods, resulted in 40% visible injury in the first and 
second harvests, and increased stomatal conductance. At the third 
harvest, exposure to ozone with elevated RH reduced dry weight 
and increased defoliation. 


55323 (PB—88-225230/XAB) Interaction of humidity 
and air pollutants on vegetation. Final report, 16 July 1986- 
30 April 1988. Thompson, C.R.; Olszyk, D.M. (California 
Univ., Riverside (USA). Statewide Air Pollution Research 
Center). Mar 1988. 95p. NTIS, PC A05/MF A01. 

This study used a humidification system that adds dry steam 
to open-top field chambers to determine how relative-humidity af- 
fects plant responses to air pollutants in the field. There was a defi- 
nite interaction between humidity and air pollution on leaf injury, 
with increasing humidity greatly increasing the amount of visible 
leaf necrosis and senescence from ozone. However, the injury intef- 
action was not associated with any general interaction in terms of 
crop yield. Ozone caused visible injury to tomatoes, almonds, 
beans, and melons; reduced yield, growth, and biomass production 
for tomatoes and beans; and reduced physiological processes for to- 
matoes, beans, and almonds. Sulfur dioxide reduced growth and 
biomass production in wheat and lettuce, and yield for wheat. Hu- 
midification increased biomass production for tomatoes, carrots, 
onions, and beans, yield for carrots, onions, and lettuce, but de- 
creased yields in beans. 


55324 (PB—88-867056/XAB) Toxic substances: effects 
on fish. January 1970-July 1988 (Citations from Pollution 
Abstracts). Report for January 1970-July 1988. (National 
Technical Information Service, Springfield, VA (USA)). 
Aug 1988. 116p. NTIS PC NO1/MF NO1. 

Supersedes PB—87-860979. 

This bibliography contains citations concerning the bio- 
chemical and physiological effects of toxic substances on fish popu- 
lations. Particular emphasis is placed on using fish as an indicator of 
pollution in aquatic ecosystems. Toxicity effects of mercury, zinc, 
calcium chloride, sodium chloride, lead, cadmium, copper, and alu- 
minum in freshwater and seawater fish are included. (This updated 
bibliography contains 264 citations, 24 of which are new entries to 
the previous edition.) 
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55325 (AD-A—194799/3/XAB) Microwave-induced cata- 
racts of the eye lens: strategies for modelling and prevention 


in vitro and in vivo. Final report (Annual), 1 Wenster 1982- 
30 April 1986. Trevithick, J.R. (University of Western On- 
). Health Sciences Center). May 


tario, London (Canada 
1986. 59p. NTISMF A011. 

Availability: Microfiche copies only. 

Over the period of this contract, the initial aims of this 
project were to develop techniques for incubating intact rat lenses 
in vitro in order to study the development of cataracts when lenses 
are exposed to constant-wave (c-w) and pulsed microwave irradia- 
tion. The author planned to (1) establish minimum cataractogenic 
SARs for irradiation in vitro, and (2) investigate the mechanisms of 
cataractogenesis in such lenses. Results of the irradiation indicated 
that the effect of the electromagnetic radiation itself could be con- 
sidered to be equivalent to heating, since at the highest dose rate 
and 37°C, large globules were formed, which would otherwise 
have been reported only at 47°C, equivalent to a temperature ele- 
vation of 10°C. Pulsed irradiation at high SAR values appeared to 
result in holes in the surface of cells, consistent with the idea that 
thermoacoustic expansion is causing mechanical damage to cell 
membranes. An estimate of amount of damage experienced as a 
result of total dose level of microwaves was consistent with the 
idea that the amount of damage is roughly proportional to the total 
dose delivered to the lens, and that a reciprocal relationship exists 
between dose rate and time required to cause a defined amount of 
globular degeneration. 


55326 (AD-A—195288/6/XAB) Modeling and measure- 
ment of electromagnetic fields near Loran-C and Omega sta- 
tions. Final report. Gailey, P.C. (EC Corp., Oak Ridge, TN 
(USA)). 15 Jun 1987. 196p. NTIS, PC A09/MF AO1. 

For the past few years, there has been a concern about radi- 
ation-emitting devices and adverse nonthermal health effects. The 
Coast Guard, as a user of some of those devices, shares this con- 
cern and has taken steps to protect its personnel. One important 
step is the recently completed Loran/Omega Radiation Study. Ac- 
cordingly, additional studies are planned for Coast Guard cutters/ 
boats. There are other electromagnetic radiation sources in the 
Coast Guard that should be identified for similar risk assessment. 
Commandant (G-CSP) initiated and monitored the study for Com- 
mandant (G-N) and in coordination with Commandant (G-T). Of 
primary concern to the program manager was the lack of radiation- 
exposure and field-intensity data necessary to answer health-risk 
questions and to assess the potential operational impact of several 
proposed Environmental Protection Agency (EPA) radiation-expo- 
sure standards. The study included a representative sample of 
Loran units and both Omega units; exposure profiles at other Loran 
stations were developed by modeling and are included. 


55327 (PB—88-220603/XAB) Processing and machine 
noise in the metal-processing industry. Tukker, J.C. (Nijver- 
heidsorganisatie TNO, Delft (Netherlands). Technisch Phy- 
sische Dienst). Oct 1987. 217p. (In Dutch). (LA-HR—02- 
12). NTIS, PC E08/MF A0O1. 

The report gives the sound-emission levels (state of technol- 
ogy) of processes and machines used in metal-processing industry. 
Metal-milling processes were not included as these are dealt with 
separately in report LA-HR-02-11. The larger part of the report is 
devoted to the generally very noisy mechanized nonmilling metal- 
processing operations. The sound emission of forging hammers and 
forging presses and of mechanized presses using a cutting action 
(punches) are given. The sound-generating mechanisms and the 
sound-reducing possibilities of mechanized forging and cutting are 
dealt with systematically. The report gives an overview of the 
noise reducing possibilities for manually-operated metal-processing 
equipment. After that, the sound emission and the sound-reducing 
possibilities of thermal-processing (burning and welding) and of in- 
dustrial gas burners are dealt with. Finally, examples are given of 
metal constructions that can be made sound-proof. 
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55328 (PB—88-220629/XAB) Noise at the workplace in 
the synthetics processing industry. de Graaf, T.M.; Puts, 
B.H.C.M. (Nijverheidsorganisatie TNO, Delft (Nether- 
lands). Technisch Physische Dienst). Oct 1987. 130p. (In 
Dutch). (LA-HR—02-07). NTIS, PC E06/MF AO1. 

The report presents a survey of noise-reduction techniques 
for machines used in the plastic-processing industry. It deals with 
the production of semi-finished products from‘raw materials as well 
as the production of finished products directly from raw materials. 
It was decided to concentrate on machines commonly used in the 
plastic-processing industry. Furthermore, the machines listed had to 
produce a high level of noise and be located in places where people 
worked nearby. Based on these criteria, inventories were made for 
the three types of machines: injection molding machines; extrusion 
blowers; and disintegrators. 


55329 (PB—88-221577/XAB) Health-hazard evaluation 
report HETA 87-405-1858, Sears, Roebuck and Company, 
Chicago, Illinois. Moss, C.E. (National Inst. for Occupation- 
al Safety and Health, Cincinnati, OH (USA)). Jan 1988. 25p. 
(HETA—87-405-1858). NTIS, PC A03/MF AO1. 

In response to a request from Sears, Roebuck and Company, 
an evaluation was made of potential exposure of service technicians 
to optical radiation from a new type of counter cook top. As meas- 
ured by the spectroradiometer, the cook top with the lid in place 
did not demonstrate any significant levels of ultraviolet radiation. 
With the cook top lid removed, luminance values greatly exceeded 
1 candela/square centimeter, representing an optical hazard unless 
protective eyeware or barriers were used. The highest IR level re- 
corded was 128 milliwatts per square centimeter. It appears that 
under certain conditions there may be a hazard to workers servic- 
ing the cook top and that all servicing of the equipment be done at 
operating levels less than maximum output. Protective eyeware and 
gloves should be used if there is a need to operate the equipment at 
maximum levels. The protective lid should never be lifted with the 
lamps activated. Broken protective lids should be replaced. Burn 
hazards as well as eye and skin problems must be guarded against. 
Vision examinations should be provided for servicemen handling 
the equipment. Sears may wish to do consumer protection evalua- 
tions as well. 


55330 (PB—88-223078/XAB) Noise at the workplace: 
health effect of exposure to hand-arm vibrations during work. 
Koemeester, A.P. (Amsterdam Univ. (Netherlands). Cor- 
onel Lab.). Aug 1987. 85p. (In Dutch). NTIS, PC E04/MF 
AOl. 

Exposure to hand-arm vibration occurs in many branches of 
industries during short or long periods each day. In the literature 
the most-cited tools are chain saws, pneumatic chipping hammers, 
and electric grinders. The potential adverse effects are vibration-in- 
duced-white-finger-syndrome (VWF), decreased muscle force, pain 
and restriction of mobility in wrist- and elbowjoints, cysts and va- 
cuoles particularly in the metacarpal bones, the carpal bones and 
distal parts of forearm bones and overall non-specific symptoms like 
fatigue, irritability and sleep disturbances. Most investigations on 
muscle disorders and on symptoms of impaired health do not 
permit to conclude to a causal relationship with hand-arm vibra- 
tion. The more specific hand-arm vibration syndrome comprises 
VWF and disorders of joints and bones. 


55331 (PB—88-223474/XAB) Inventory: investigation of 
sound emission of machining processes in the metal industry. 
van Rangelrooij, P. (Nijverheidsorganisatie TNO, Delft 
(Netherlands). Technisch Physische Dienst). Sep 1987. 257p. 
(In Dutch). (LA-HR—02-11). NTIS, PC E10/MF AOl. 

This report gives a description of the available reference ma- 
terial dealing with the state of noise reduction techniques for metal- 
machining equipment in the steel industry. After an introduction 
dealing with metal-machining and noise-measurement techniques, 
the report gives different noise levels per machine and measures to 
reduce such noise. The machines dealt with in the report are lathes, 
milling machines, drills, grinding machines, planing machines and 
saws. The report was compiled as part of the Interdepartmental 
Commission for Noise Pollution (Interdepartmental Commissie Ge- 
luidhinder ICG) research program. 
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55332 (SIS—1988:2) Low frequency electric and magnetic 
fields - the topic of cancer. A litteratur survey 1982-1987. 
Thommesen, G. (Statens Inst. for Straalehygiene, Oslo 
(Norway)). 1988. 7ip. (In Norwegian). NTIS (US Sales 
Only), PC A04/MF AOl. Order Number DE88754760/ 
JAW. 


A review is made of the litterature about the biological ef- 
fects of low frequency electric and magnetic fields. It is still an un- 
settled question whether extremely low frequency magnetic fields 
may increase the incidence of cancer. Experimental data arise 
mainly from exposure to field strenghts or frequencies seldom or 
never encountered by people. The results give no clear explanation 
to the increase in cancer incidence reported in epidemiological 
works. The spectre of possible mechanisms imply that no simple 
dose/effect relationship should be expected, as conflicting mecha- 
nisms may dominate at different exposure levels. There is therefore 
no basis at present for giving numerical value to cancer risk from 
exposure to low frequency electric or magnetic fields. 110 refs. 


57 HEALTH AND SAFETY 


REFER ALSO TO CITATION(S) 55242 


55333 (UCID—21492) Technical training group: Annual 
report. Moir, L.B.; Falabella, L.; Fuller, G. (Lawrence 
Livermore National Lab., CA (USA)). Jun 1988. Contract 
W-7405-ENG-48. 16p. NTIS, PC A03/MF AOl. Order 
Number DE89000238/JAW. 

The Technical Training Group was created in January 1987, 
to help facilities identify and fulfill the training requirements of the 
Laboratory's Health and Safety Supplement 1.13 and DOE Order 
5480.5. In addition, this group seeks to meet the needs of other 
Laboratory facilities which also have mandated training require- 
ments. During the first phase, we established our charter and our 
goals, we collaboratively developed a recordkeeping system, and 
we actively exchanged training information between facilities. We 
sought information from DOE auditors and DOE contractor tech- 
nical training managers. We also brought a DOE-sponsored Train 
the Technical Trainer program on-site. This initial period has been 
active. With the possibility of an increasing number of DOE and 
Laboratory Health regulations, the need for this group and the re- 
sources it provides will become even more important to the Labo- 
ratory. 
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—— ALSO TO CITATION(S) 53052, 53255, 54851, 54990, 54991, 54992, 
4 


55334 (CNEA-NT—22/85) Application of Geostatistics 
to the resolution of structural problems in homogeneous rocky 
massifs. Lucero Michaut, H.N. (Comision Nacional de En- 
ergia Atomica, Buenos Aires (Argentina). Gerencia de Pro- 
teccion Radiologica y Seguridad). 1985. 58p. (In Spanish). 
(CNEA-REPO—2). NTIS (US Sales Only), PC A04/MF 
A01. Order Number DE88703115/JAW. 

The nature and possibilities of application of intrinsic func- 
tions to the structural research and the delimitation of the areas of 
influence in an ore deposit are briefly described. Main models to 
which the different distributions may be assimilated: ‘logarithmic’ 
and ‘linear’ among those with no sill value, and on the other hand, 
‘spherical’, ‘exponential’ and ‘gaussian’ among those having a sill 
level, which allows the establishment of a range value liable to sep- 
arate the field of independent samples from that of non-independent 
ones are shown. Thereafter as an original contribution to applied 
geostatistics the autor postulates 1) the application of the ‘fracturing 
rank’ as a regionalized variable after verifying its validity through 
strict probabilistic methodologies, and 2) a methodological exten- 
sion of the conventional criterion of ‘rock quality designation’ to 
the analysis of the quality and degree of structural discontinuity in 
the rock surface. Finally, some examples are given of these applica- 
tions. (M.E.L.). 
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55335 (SAND—88-1284) Passive seismic monitoring of 
hydraulic fracture experiments at the Multiwell Experiment 
site. Thorne, B.J.; Morris, H.E. (Sandia National Labs., Al- 
buquerque, NM (USA)). Aug 1988. Contract AC04- 
76DP00789. 67p. NTIS, PC A04/MF AOl; 1; GPO Dep. 
Order Number DE88016862/JAW. 

Redesign of hardware, software, and data-reduction tech- 
niques associated with the Sandia National Laboratories’ Borehole 
Seismic System (BSS) have made possible better estimates of hy- 
draulic fracture geometry at the Multiwell Experiment (MWX) site. 
The redesigned system now incorporates four geophones per axis 
and provides up to 112 dB of downhole gain, for 100 times the sen- 
sitivity of the original system. Improved signal-to-noise ratios, ex- 
tended frequency response and increased digitization rates have 
made possible the acquisition and processing of data which were 
previously inaccessible. A maximum likelihood event location 
scheme, which incorporates an algorithm based on the use of spher- 
ical statistics, is used to compute the location of microseismic 
events and error estimates for these locations. Accuracy estimates 
for the redesigned system, based on the ability to locate perforation 
shots, indicates a 25 ft (7.6 m) uncertainty in the location of individ- 
ual microseismic events using data from two BSS receivers. This 
resulted: in a high level of confidence in determination of the azi- 
muth of the November 1, 1986, hydraulic fracture in the Fluvial B 
sandstone. A reasonable determination of the azimuth, propped 
wing length and height for the September 23, 1987, hydraulic frac- 
ture in the Fluvial E sandstone was possible using data from only 
one BSS receiver. 15 refs., 32 figs., 6 tabs. 


5802 Geophysics 
REFER ALSO TO CITATION(S) 53430, 54815, 54816 


55336 (AD-A—194227/5/XAB) Seismic-stability evalua- 
tion of Folsom Dam and Reservoir Project. Report 4. 
Mormon Island Auxiliary Dam. Phase 1. Technical report, 
1982-1988. Hynes-Griffin, M.E.; Wahl, R.E. Donaghe, 
R.T.; Tsuchida, T. (Army Engineer Waterways Experiment 
Station, Vicksburg, MS (USA). Geotechnical Lab.). Mar 
1988. 327p. (WES/TR/GL—87-14). NTIS, PC A15/MF 
AOl. ; 

The man-made water retaining structures at the Folsom 
Dam and Reservoir Project, located on the American River about 
20 miles upstream of the City of Sacramento, Calif., were evaluated 
for their seismic safety in the event of a Magnitude 6.5 earthquake 
occurring on the East Branch of the Bear Mountains Fault Zone at 
a distance of about 15 km. This report documents the Phase I study 
of Mormon Island Auxiliary Dam, one of the zoned embankment 
dams at the Folsom Project. The evaluation process involved ex- 
tensive review of construction records, field and laboratory investi- 
gations, and analytical studies. It was determined that Mormon 
Island Auxiliary Dam will not perform satisfactorily. Remedial or 
hazard-mitigating action is recommended as well as a Phase II 
study which consists of additional field investigation and analyses 
to determine the lateral extent of remedial action necessary. The 
Phase II studies are documented in Report 8 of this series. 





55337 (AD-A—194520/3/XAB) Repair, evaluation, main- 
tenance, and rehabilitation research program. A survey of en- 
gineering geophysics capability and practice in the Corps of 
Engineers. Final report, October 1984-September 1986. 
Butler, D.K.; Wahl, R.E.; Mitchell, N.W.; Hempen, G.L. 
(Army Engineer Waterways Experiment Station, Vicks- 
burg, MS (USA). Geotechnical Lab.). Mar 1988. 5é6p. 
(WES/TR/GL/REMR-GT—9). NTIS, PC A04/MF AO1. 
A definition and brief overview of engineering geophysics 
are presented. A historical perspective of engineering geophysics 
practice and philosophy in general and in the Army Corps of Engi- 
neers is presented. The following factors are given as primary con- 
tributors to a dramatic increase in the scope and acceptance of en- 
gineering geophysics in recent years: a) an ever increasing number 
of practitioners of engineering geophysics have education and train- 
ing in geophysics; b) inexpensive and increasingly sophisticated in- 
strumentation and microcomputers make techniques and procedures 
possible which were previously impractical for engineering geo- 
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physics applications; c) emergence of a new class of high priority 
geotechnical problems include hazardous waste-site assessment, 
ground-water pollution, and military arsenal and range clearance 
and reclamation for which various geophysical methods are ideally 
suited. Results of a survey of engineering geophysics capability and 
practice in the Corps’ Districts and Laboratories are presented and 
analyzed. The objective of the survey is to make available a con- 
venient inventory of geophysical equipment and expertise to en- 
courage interchange of equipment and expertise and to ultimately 
elevate the level of practice of engineering geophysics. 


(UCID—21470) Medicine Lake Volcano teleseism 
cedis field procedures and data analysis. Zandt, G.; 
Taylor, S.R.; Ammon, C.J. (Lawrence Livermore National 
Lab., CA (USA)). Jul 1988. Contract W-7405-ENG-48. 35p. 
NTIS, PC A03. Order Number DE88016182/JAW. 

We conductd a teleseismic recording experiment at Medicine 
Lake volcano (MLV), a shield volcano on the eastern edge of the 
Cascade Range in northern California. The major objective of the 
deployment was to test the feasibility of using portable instrumenta- 
tion for a teleseismic receiver function study. A portable tripartite 
array of 3-component mid-period seismographs with approximately 
20 km spacing were deployed on the eastern flank of MLV from 
September 18 to October 2, 1985. Seven teleseisms were recorded 
by one or more stations during the 15-day deployment. Comparison 
of a single teleseisms recorded at all three stations shows good cor- 
relation among the vertical components, less correlation among the 
radial components, and virtually no correlation among the tangen- 
tial components. This observation is consistent with the idea that 
the vertical component is dominated by source and distant path ef- 
fects, while the radial is dominated by near receiver effects. Expla- 
nation of the transverse component is still uncertain. By stacking 
the respective components and then removing the source effects by 
deconvolution, we obtained an average "receiver function” for the 
crustal structure beneath the array. The most important result from 
this small experiment is the confirmation of the concept of portable 
teleseismic waveform recording. Using off-the-shelf equipment de- 
ployed for a relatively short duration, a small field group obtained 
sufficient teleseismic data for a preliminary deconvolution and in- 
version study. We feel our results are encouraging and justify a 
more extended effort to explore the full potential of this technique 
in the study of the continental lithosphere. 19 refs., 16 figs. 


55339 Plastic instabilities: Implications for the origin of 
intermediate and deep focus earthquakes. Hobbs, B.E.; Ord, 
A. (Commonwealth Scientific and Industrial Research Or- 
ganization, Division of Geomechanics, Mt Waverly, Victo- 
ria, Australia). Journal of Geophysical Research; 93: No. B9, 
10521-10540(10 Sep 1988). 

Adiabatic or catastrophic plastic shear has been reported in 
metals, polymers, and metallic glasses. The phenomenon is associat- 
ed with rapid stress drops and audible pings or clicks as the materi- 
al deforms in a plastic manner. The driving force for the plastic in- 
stability is the stored elastic strain energy of the loading system, 
and in many respects the behavior is reminiscent of the shear stress 
response arising from stick slip events during unstable frictional 
sliding, although the precise mechanism is different. It is shown 
here that adiabatic plastic shear is capable of explaining the detailed 
distribution of intermediate and deep focus earthquakes within sub- 
duction zones, the earthquake events being the result of instabilities 
in material undergoing plastic flow. It is argued that for a particular 
strain rate there exists a critical temperature, T/sub c/, which is 
depth dependent; for temperatures below T/sub c/ the material is 
strain rate softening and, for a soft enough loading system, may un- 
dergo catastrophic plastic shear. For temperatures above T/sub c/ 
the material is strain rate hardening and is always stable during 
plastic shear. 


55340 Overview of the structure and geothermal potential 
of Newberry Volcano, Oregon. Fitterman, D.V. (U.S. Geo- 
logical Survey, Denver, Colorado). Journal of Geophysical 
Research; 93: No. B9, 10059-10066(10 Sep 1988). 

Evidence from a broad range of geological and geophysical 
investigations of Newberry Volcano in centeral Oregon suggests 
the presence of a small magma body beneath the summit caldera. 
Drilling has encountered temperatures indicative of a hydrothermal 


system above the hypothesized magma body. On the basis of hy- 
drothermal mineralogy the temperature of the hydrothermal system 
is at or near its maximum value, indicating that the hydrothermal 
system is young. Basaltic underplating is postulated to replenish the 
magma body. The results of interdisciplinary studies at Newberry 
Volcano document that young, silicic volcanism in the Cascade 
Range can have geothermal potential. These results should be ap- 
plied with caution to the rest of the Cascade Range because of the 
strong influence of Basin and Range extensional tectonics on New- 
berry Volcano’s style of volcanism. 


55341 Geologic evidence for a magma chamber bencath 
Newberry Volcano, Oregon. Macleod, N.S.; Sherrod, D.R. 
(U.S. Geological Survey, Vancouver, Washington). Journal 
% cr Research; 93: No. B9, 10067-10079(10 Sep 

At Newberry Volcano, central Oregon, more than 0.5 m.y. 
of magmatic activity, including caldera collapse and renewed cal- 
dera-filling volcanism, has created a structural and thermal chimney 
that channels magma ascent. Holocene rhyolitic eruptions (1) have 
been confined mainly within the caldera in an area 5 km in diame- 
ter, (2) have been very similar in chemical composition, phenocryst 
mineralogy, and eruptive style, and (3) have occurred as recently as 
1300 years ago, with repose periods of 2000—3000 years between 
eruptions. Holocene basaltic andesite eruptions are widespread on 
the flanks but are excluded from the area of rhyolitic volcanism. 
Basaltic andesite in fissures at the edge of the rhyolite area has silic- 
ic inclusions and shows mixed basalt-rhyolite magma relations. 
These geologic relations and the high geothermal gradient that 
characterizes the lower part of a drill hole in the caldera (U.S. Ge- 
ological Survey Newberry 2) indicate that a rhyolitic magma cham- 
ber has existed beneath the caldera throughout the Holocene. Its 
longevity probably is a result of intermittent underplating by basal- 
tic magma. 
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REFER ALSO TO CITATION(S) 53175, 53430 
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REFER ALSO TO CITATION(S) 54376 
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REFER ALSO TO CITATION(S) 54019, 54021, 55859, 55974 


55342 (INIS-SU—7) Experimental and theoretical phys- 
ics. Collection. (AN SSSR, Moscow. Fizicheskij Inst.). 1987. 
66p. (In Russian). NTIS (US Sales Only), PC A04/MF A0O1. 
Order Number DE88780173/JAW. 

Kratkie Soobshcheniya po Fizike.; no. 6. 

The papers in this collection include descriptions of research 
in fusion energy, atomic physics, astrophysics, and nuclear physics. 
Separate abstracts were prepared for each contribution. 


55343 (INIS-SU—59/A) General and nuclear physics. 
Scientific-technical collection. (Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow; 
Tsentral‘nyj Nauchno-Issledovatel’skij Inst. Informatsii i 
Tekhniko-Ehkonomicheskikh Issledovanij po Atomnoj 
Nauke i Tekhnike, Moscow (USSR)). 1987. 95p. (In Rus- 
sian). NTIS (US Sales Only), PC AO5/MF AOl. Order 
Number DE89780006/JAW. 


Separate abstracts were prepared for separate papers in this 
collection. 
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REFER ALSO TO CITATION(S) 55409, 55435, 55530, 55575, 55864, 55880 


55344 (AD-A—194323/2/XAB) Atomic hydrogen produc- 
tion rates for comet P/Halley from observations with Dynam- 
ics Explorer I. Craven, J.D.; Frank, L.A. (Iowa Univ., Iowa 
City (USA). Dept. of Physics and Astronomy). 1987. 8p. 
NTIS, PC A02/MF AO1. 

Pub. in Astronomy and Astrophysics, Vol. 187, 351- 
356(1987). Original contains color plates: All DTIC and NTIS re- 
productions will be in black and white. 

The distribution of atomic hydrogen surrounding comet 
Halley is observed in resonantly scattered solar Lyman-alpha radi- 
ation with the imaging photometer for vacuum-ultraviolet wave- 
lengths on the Earth-orbiting spacecraft Dynamics Explorer I. 
Measurements are made of the total Lyman-alpha flux at Earth due 
to the cometary neutral-hydrogen distribution and the hydrogen 
production rate determined as a function of heliocentric distance, r. 
Corrections are made for the finite field-of-view of the photometer 
and for the approx 700-R background at the spacecraft arising from 
the presence of geocoronal, interplanetary, and galactic hydrogen. 
The distribution of hydrogen surrounding the comet nucleus at 
time t is dominated by atoms released from the comet in parent 
molecules at about time t - tau, where the hydrogen lifetime is tau. 
Corrections are made for this time difference. For distances 1.5 to 
0.68 AU before perihelion passage, the hydrogen production rate 
varies as Q/sub o/r/®, where n = 2.30 and Q sub 0 = 0.1 x 10” 
atoms/s. Using the same functional dependence in the post-perihe- 
lion period at distances 0.63 to 1.2 AU, preliminary values based on 
a limited data set are n = 1.62 and Q sub 0 = 1.1 x 10*° atoms/s. 
These production rates are consistent with in-situ measurements 
from the Giotto and Vega spacecraft, and with the Pioneer-Venus 
and IUE spacecraft. 


55345 (AD-A—194325/7/XAB) Interplanetary-proton 
(0.61 < ep < 3.41 MeV) events observed with Pioneer 11, 
1973-86 and out to 22.4 AU. Progress report. Van Allen, 
J.A. (Iowa Univ., Iowa City (USA)). 1987. 17p. NTIS, PC 
A03/MF AOl1. 

Pub. in Solar Physics, Vol. 112, 165-179(1987). 

A survey of interplanetary-proton events (0.61 to 3.41 MeV) 
is summarized in graphical and tabular form for the period April 
1973-December 1986. The observations were obtained by an effec- 
tively continuous data stream from the University of Iowa instru- 
ment on the Ames Research Center/NASA spacecraft Pioneer 11 
as it moved outward in the solar system from 1.0 to 22.4 AU. Two 
hundred and sixty-five distinct events are identified. The spectra 
and intensities of the protons, presumed to be originally of solar 
origin, are influenced dramatically by propagative and accelerative 
processes in the interplanetary medium. 


55346 (AD-A—194328/1/XAB) Interplanetary protons 
(E/sub p/ approx. 1 MeV) 1973-1986 and out to 22.4 AU. 
Van Allen, J.A.; Decker, R.B. (lowa Univ., Iowa City 
(USA). Dept. of Physics and Astronomy). Mar 1988. 5p. 
NTIS, PC A02/MF AO1. 

Pub. in Geophysical Research Letters, Vol. 15, No. 3, 237- 
240(Mar 1988). 

This reprint uses annual mean counting rate data from detec- 
tors on two long-lived spacecraft, Pioneer 11 and IMP 8, to study 
the temporal and and heliocentric radial distance variations of the 
intensity of interplanetary protons (E/sub p/ about = 1 MeV) over 
solar activity cycle 21. The Pioneer 11 data cover the time period 
April 1973 through 1986 and the heliocentric radial distance range 
1.0 < r < 22.4 AU. IMP 8, in an approximately circular geocen- 
tric orbit of semimajor axis 35 earth radii, provides comparable data 
at 1 AU over the time period 1974-1986. The combination of two 
bodies of data shows that the annual mean intensity of such protons 
varies as the inverse square of the distance from the sun, i.e., as r to 
the -alpha power with alpha = 2.0 (+ or - 0.2), irrespective of 
solar activity as measured by the annual mean sunspot number S. 
Also it is found (a) that the annual mean intensity at 1 AU is ap- 
proximately proportional to S, except for anomalously low values 
in 1979 and 1980 and (b) that the product of the annual mean inten- 
sity at Pioneer 11 by r-square is also approximately proportional to 
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S, except for anomalously low values in 1979, 1980 (in particular), 
and 1981. The common 1980 anomaly is attributed to gross changes 
in interplanetary conditions associated with the reversal of the po- 
larity of the sun’s polar magnetic field. 


55347 (AD-A—194591/4/XAB) Coronal magnetic fields 
produced by photospheric shear. Klimchuk, J.A.; Sturrock, 
P.A.; Yang, W.H. (Stanford Univ., CA (USA). Center for 
Space Science and Astrophysics). Apr 1988. 41p. (CSSA- 
ASTRO—87-17). NTIS, PC A03/MF AO1. 

The magneto-frictional method for computing force-free 
fields examines the evolution of the magnetic field of a line dipole, 
when there is relative shearing motion between the two polarities. 
The energy of the sheared field can be arbitrarily large compared 
with the potential field. It is possible to fit the magnetic energy, as 
a function of shear amplitude, by a simple functional form. The fit 
parameters depend only on the distribution of normal field in the 
photosphere and the form of the shearing displacement. The energy 
is relatively more enhanced if the shear occurs: (1) where the 
normal field is strongest; (2) in the inner region of the dipole, near 
the axis; or (3) over a large fraction of the dipole area. 


55348 (AD-A—194603/7/XAB) More than a solar cycle 
of synoptic solar and coronal data: a video presentation. 
Hoeksema, J.T.; Herant, M.; Scherrer, P.H.; Title, A.M. 
(Stanford Univ., CA (USA). Center for Space Science and 
Astrophysics). Dec 1987. 12p. (CSSA-ASTRO—87-22). 
NTIS, PC A03/MF AOI. 

Color-video movies of synoptic observations of the sun and 
corona can now be created. Individual analog frames on laser discs 
can be referenced digitally and played back at any speed. The au- 
thors brought together photospheric magnetic-field data from the 
Wilcox Solar Observatory at Stanford and the National Solar Ob- 
servatory, model computations of the coronal magnetic field, and 
coronal data from the Sacramento Peak coronagraph and the 
Mauna Loa K-coronameter and made a series of movies presenting 
the data sets individually and in comparison with one another. This 
paper presents a description of each of the data sets and movies de- 
veloped thus far and briefly outlines some of the more-interesting 
and obvious features observed when viewing the movies. 


55349 (AD-A—194635/9/XAB) Gamma-ray burst as- 
trometry. Taff, L.G. (Massachusetts Inst. of Tech., Lexing- 
ton (USA). Lincoln Lab.). 15 Mar 1988. 5p. (FA—6024). 
NTIS, PC A02/MF AO1. 

Pub. in Astrophysical Jnl., Vol. 326, 1031-1035(15 Mar 
1988). 

, The problem of the precise positions of the sources of 
gamma-ray-burst radiation is addressed herein. A method of incor- 
porating all the timing and location information for all omni-direc- 
tional detectors triggered by a gamma-ray burst is presented. The 
method rests upon the fact that the (approximately) plane wave of 
radiation that sweeps across the solar system has an invariant phase. 
In the special cases of two or three detectors, the results derived 
from the. new statistical principal are in accordance with those al- 
ready in use. The new method can be applied simultaneously to any 
number (N > or = 2) of sensors. 


55350 (CEA-CONF—9378) Galaxies, clusters and fluctu- 
ations. Schaeffer, R. (CEA Centre d'Etudes Nucleaires de 
Saclay, 91 - Gif-sur-Yvette (France). Service de Physique 
Theorique). 1987. 6p. (CONF-8712107—). NTIS (US Sales 
Only), PC A02/MF A0Ol. Order Number DE88754708/ 
JAW. 


From Workshop on large scale structure and galaxy statis- 
tics; Paris, France (7 Dec 1987). 

The luminosity function of galaxies and clusters as well as 
their correlations can be calculated assuming the many-body corre- 
lation functions are scale invariant. The same hypothesis leads to 
predictions on the fractal dimension of the galaxy distribution. The 
latter is found to be bifractal that is characterized by two dimen- 
sions D=3-y in the cluster region, and D = (3-y) (2 + a) in the 
nearly empty regions, a being the index introduced by Schechter 
for the galaxy luminosity function. Finally, the same models lead to 
predictions for the evolution of the cluster and x-ray luminosity 
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functions, as well as for the Sunyaev-Zeldovich effect due to all 
virialized clusters, which is found to be large and to produce fluc- 
tuations of order 10/sup -5/ at sub-arc minute scalar in the micro- 
wave background. 


55351 (CONF-8806226—1) Ultraviolet observations of 
LMC nova 1988. Starrfield, S.; Stryker, L.L.; Sonneborn, 
G.; Sparks, W.M.; Sion, E.M.; Wagner, R.M.; Ferland, G.; 
Gallagher, J.S.; Wade, R.; Williams, R.E.; Heathcote, S.; 
Kenyon, S.; Shaviv, G.; Wehrse, R.; Hauschildt, P.; Truran, 
J.W.; Wu, C.C.; Gehrz, R.D.; Ney, E.P. (Los Alamos Na- 
tional Lab., NM (USA)). 1988. Contract W-7405-ENG-36. 
lip. NTIS, PC A03/MF A011. Order Number DE88016319/ 
JAW. 

From Conference on a decade of UV astronomy with the 
IUE satellite; Washington, DC, USA (1 Jun 1988). 

This current bright novae was first detected in outburst on 
March 21, 1988. Its discovery has given us the opportunity of 
studying the first extragalactic nova in the ultraviolet and we have, 
therefore, obtained a number of LWP and SWP spectra when it 
was at maximum. We have also obtained a high dispersion LWP 
spectrum in order to study the ISM in the Large Magellanic Cloud 
on a slightly different line-of-sight from that analyzed using SN 
1987A. 10 refs., 2 figs. 


55352 (FNAL/C—88/45-A) Supernova 1987a: One year 
later: A summary of the La Thuile symposium. Schramm, 
D.N. (Fermi National Accelerator Lab., Batavia, IL 
(USA)). Apr 1988. Contract AC02-76CH03000. 26p. 
(CONF-880288—4). NTIS, PC A03/MF AOl. Order 
Number DE88011147/JAW. 

From Les Recontres de Physique; La Thuile, Italy (28 Feb 
1988). 

: The Conference reviewed what we have learned after one 
year from SN 1987a. In particular, new information continues to 
come in daily on the evolving spectra, including x-rays and y-rays. 
We now know the light curve was indeed powered by **Co decay. 
The neutrino data from IMB and Kamioka continues to be ana- 
lyzed. It is fit very well by a standard collapse to a neutron star 
although some nagging problems with the angular distribution 
remain. Constraints on neutrino and other weakly interacting parti- 
cle properties have been developed that rival or exceed terrestrial 
laboratory results. The question of the counts detected by the Mt. 
Blanc neutrino detector had new mysteries added at this meeting as 
reports of multiple coincidences with gravitational wave detectors 
at Maryland and Rome were presented. Future supernova rates 
were also discussed. It was argued that neutrino detection from a 
future supernova in our Galaxy might be the only way to prove 
that the v/sub {tau}/ was the dominant matter of the Universe. 


55353 (FNAL/C—88/88-A) Stability of self-gravitating 
bosons. Jetzer, P. (Fermi National Accelerator Lab., Bata- 
via, IL (USA)). May 1988. Contract AC02-76CH03000. 9p. 


(CONF-8808112—2). NTIS, PC A02/MF AOl1. 
Number DE88017198/JAW. 

From 5. Marcel Grossmann conference; Perth, Australia (8 
Aug 1988). 

The problem of the dynamical stability of the equilibrium so- 
lutions for the bosonic stellar configurations in the framework of 
general relativity is studied. Following the method developed by 
Chandrasekhar, a variational principle for determining the.eigenfre- 
quencies of the oscillations is found. Using the variational principle, 
one can find an upper bound for the central densities where dynam- 
ical instability occurs. For the non-interacting massive complex 
scalar fields the equilibrium configurations are dynamically unstable 
for central densities bigger than {rho} = 1.04 x 10®%m?g/cm* (m is 
the boson mass in grams) whereas for the quartic self-interacting 
case the bound is given by {rho} = 0.53 x 10%m? g/cm® (for a 
value of the quartic coupling constant: 3.8 x 10!2m7?). 5 refs. 


Order 


55354 (INIS-BR—1241, pp 57) Experimental investiga- 
tion of double-layers formed by ion-acoustic turbulence. 
Ludwig, G.O.; Ferreira, J.L.; Montes, A. (Instituto de Pes- 
quisas Espaciais, Sao Jose dos Campos (Brazil)). 1987. NTIS 
(US Sales Only), PC A08/MF AOl. Order Number 
DE88704128/JAW. (CONF-8709350—). 
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From 1. Brazilian symposium on space plasma; Sao-Jose dos 
Campos, Brazil (8 Sep 1987). 


55355 (INIS-BR—1241) Proceedings of the 1. Brazilian 
Symposium on Space Plasma-Abstracts. (Instituto de Pesqui- 
sas Espaciais, Sao Jose dos Campos (Brazil)). 1987. 152p. (In 
Portuguese). (CONF-8709350—). NTIS (US Sales Only), 
PC A08/MF AO1. Order Number DE88704128/JAW. 

From 1. Brazilian symposium on space plasma; Sao Jose dos 
Campos, Brazil (8 Sep 1987). 

Studies on plasma phenomena in planetary ionospheres and 
magnetospheres, interplanetary medium, comets, sun, and astrophy- 
sic systems, are presented. (M.C.K.). 


55356 (INIS-BR—1241, pp 3) Review of LF electromag- 
netic waves near comets: future ions of research. Tsuru- 
tani, B.T. (California Inst. of Tech., Pasadena (USA)). 1987. 
NTIS (US Sales Only), PC A08/MF AOl. Order Number 
DE88704128/JAW. (CONF-8709350—). 

From 1. Brazilian symposium on space plasma; Sao Jose dos 
Campos, Brazil (8 Sep 1987). 


55357 (INIS-BR—1241, pp 11) Alfven waves and their 
relatives in the solar atmosphere and solar wind. Hollweg, 
J.V. (New Hampshire Univ., Durham (USA)). 1987. NTIS 
(US Sales Only), PC A08/MF AOl. Order Number 
DE88704128/JAW. (CONF-8709350—). 

From 1. Brazilian symposium on space plasma; Sao Jose dos 
Campos, Brazil (8 Sep 1987). 


55358 (INIS-BR—1241, pp 23) Investigation of solar 
wind-cometary tail interaction. Matsuura, O.T. (Sao Paulo 
Univ. (Brazil). Inst. Astronomico e Geofisico). 1987. (In 
Portuguese). NTIS (US Sales Only), PC A0O8/MF AO1. 
Order Number DE88704128/JAW. (CONF-8709350—). 

From 1. Brazilian symposium on space plasma; Sao Jose dos 
Campos, Brazil (8 Sep 1987). 


55359 (INIS-BR—1241, pp 43) Rapid fluctuations in 
solar flores. Kaufmann, P.; Correia, E. (Instituto de Pesqui- 
sas Espaciais, Sao Jose dos Campos (Brazil)). 1987. NTIS 
(US Sales Only), PC A08/MF AOl. Order Number 
DE88704128/JAW. (CONF-8709350—). 

From 1. Brazilian symposium on space plasma; Sao Jose dos 
Campos, Brazil (8 Sep 1987). 


55360 (INIS-BR—1241, pp 103) Millisecond radio spikes 
and associated hard x-ray bursts. Sawant, H.S.; Trevisan, 
R.H.; Dennis, B.K.; Zlobec, P.; Messerotti, M. (Instituto de 
Pesquisas Espaciais, Sao Jose dos Campos (Brazil); National 
Aeronautics and Space Administration, Greenbelt, MD 
(USA). Goddard Space Flight Center; Osservatorio Astron- 
omico, Trieste (Italy)). 1987. NTIS (US Sales Only), PC 
A08/MF AO1. Order Number DE88704128/JAW. (CONF- 
8709350—). 

From 1. Brazilian symposium on space plasma; Sao Jose dos 
Campos, Brazil (8 Sep 1987). 


55361 (INIS-BR—1241, pp 105) Characteristics of a high 
energy solar burst. Correia, E. (Instituto de Pesquisas Espa- 
ciais, Sao Jose dos Campos (Brazil)). 1987. NTIS (US Sales 
Only), PC A08/MF AOl. Order Number DE88704128/ 
JAW. (CONF-8709350—). 

From 1. Brazilian symposium on space plasma; Sao Jose dos 
Campos, Brazil (8 Sep 1987). 


55362 (INIS-BR—1241, pp 107) Solar magnetic fields: 
emergent flux regions. Livi, S.H.B. (Rio Grande do Sul 
Univ., Porto Alegre (Brazil). Inst. de Fisica). 1987. (In Por- 
tuguese). NTIS (US Sales Only), PC A08/MF AO1. Order 
Number DE88704128/JAW. (CONF-8709350—). 

From 1. Brazilian symposium on space plasma; Sao Jose dos 
Campos, Brazil (8 Sep 1987). 
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55363 (INIS-BR—1241, pp 109) Solar magnetic fields in 
small scale: moving magnetic features. Gaelzer, R.; Livi, 
S.H.B.; Wang, J.; Martin, S.F. (Rio Grande do Sul Univ., 
Porto Alegre (Brazil). Inst. de Fisica; Beijing Observatory 
(China); California Inst. of Tech., Pasadena (USA)). 1987. 
(In Portuguese). NTIS (US Sales Only), PC A08/MF A0O1. 
Order Number DE88704128/JAW. (CONF-8709350—). 

From 1. Brazilian symposium on space plasma; Sao Jose dos 
Campos, Brazil (8 Sep 1987). 


55364 (INIS-BR—1241, pp 113) Cherenkov damping of 
surface waves. Assis, A.S. de; Busnardo Neto, J. (Universi- 
dade Federal Fluminense, Niteroi (Brazil). Inst. de Matema- 
tica; Universidade Estadual de Campinas (Brazil)). 1987. 
NTIS (US Sales Only), PC A08/MF A01. Order Number 
DE88704128/JAW. (CONF-8709350—). 

From 1. Brazilian symposium on space plasma; Sao Jose dos 
Campos, Brazil (8 Sep 1987). 


55365 (INIS-BR—1241, pp 117) Multiple-scale analysis 
on heating by Alfven spatial resonance in the solar corona 
context. Sakanaka, P.H.; Azevedo, C.A. (Universidade Esta- 
dual de Campinas (Brazil); Universidade Federal Flumin- 
ense, Niteroi (Brazil)). 1987. NTIS (US Sales Only), PC 
A08/MF A0Ol1. Order Number DE88704128/JAW. (CONF- 
8709350—). 

From 1. Brazilian symposium on space plasma; Sao Jose dos 
Campos, Brazil (8 Sep 1987). 


55366 (INIS-BR—1241, pp 141) Calculations of pho- 
toionization cross section and dynamic polarizability for spec- 
imen of astrophysic interest. Hollauer, E.; Meth, S.; Nasci- 
mento, M.A.C. (Rio de Janeiro Univ. (Brazil). Inst. de Qui- 
mica). 1987. (In Portuguese). NTIS (US Sales Only), PC 
A08/MF A01. Order Number DE88704128/JAW. (CONF- 
8709350—). 


From 1. Brazilian symposium on space plasma; Sao Jose dos 
Campos, Brazil (8 Sep 1987). 


55367 (INIS-BR—1241, pp 75) Long term IMF-sector 
structure variability. Gonzalez, A.L.C. de; Gonzales, W.D. 
(Instituto de Pesquisas Espaciais, Sao Jose dos Campos 
(Brazil)). 1987. NTIS (US Sales Only), PC AO8/MF AOl1. 
Order Number DE88704128/JAW. (CONF-8709350—). 

From 1. Brazilian symposium on space plasma; Sao Jose dos 
Campos, Brazil (8 Sep 1987). 


55368 (INIS-BR—1241, pp 121) Kinetic Alfven waves as 
reacceleration mechanism in extense radio sources. Jafelice, 
L.C.; Opher, R. (Sao Paulo Univ. (Brazil). Inst. Astrono- 
mico e Geofisico). 1987. (In Portuguese). NTIS (US Sales 
Only), PC A08/MF AOl. Order Number DE88704128/ 
JAW. (CONF-8709350—). 


From 1. Brazilian symposium on space plasma; Sao Jose dos 
Campos, Brazil (8 Sep 1987). 


55369 (INIS-BR—1241, pp 123) Kinetic Alfven waves 
and its relation with electric currents, jet collimation, and in- 
homogenities in extense radio sources. Jafelice, L.C.; Opher, 
R. (Sao Paulo Univ. (Brazil). Inst. Astronomico e Geofi- 
sico). 1987. (In Portuguese). NTIS (US Sales Only), PC 
A08/MF A0O1. Order Number DE88704128/JAW. (CONF- 
8709350—). 


From 1. Brazilian symposium on space plasma; Sao Jose dos 
Campos, Brazil (8 Sep 1987). 


55370 (INIS-BR—1241, pp 21) Capture of matter by 
compact objects in astrophysics. Steiner, J.E. (Instituto de 
Pesquisas Espaciais, Sao Jose dos Campos (Brazil)). 1987. 
(In Portuguese). NTIS (US Sales Only), PC A08/MF AO1. 
Order Number DE88704128/JAW. (CONF-8709350—). 


From 1. Brazilian symposium on space plasma; Sao Jose dos 
Campos, Brazil (8 Sep 1987). 
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55371 (INIS-BR—1241, pp 27) Instabilities in extense 
radio sources. Opher, R. (Sao Paulo Univ. (Brazil). Inst. As- 
tronomico e Geofisico). 1987. (In Portuguese). NTIS (US 
Sales Only), PC A08/MF AOl. Order Number 
DE88704128/JAW. (CONF-8709350—). 

From 1. Brazilian symposium on space plasma; Sao Jose dos 
Campos, Brazil (8 Sep 1987). 


55372 (INIS-BR—1241, pp 135) Effect of magnetic field 
divergence in the mass loss of late-type giant stars. Opher, 
R.; Pereira, V.J.S. (Sao Paulo Univ. (Brazil). Inst. Astrono- 
mico e Geofisico). 1987. (In Portuguese). NTIS (US Sales 
Only), PC A08/MF AOl. Order Number DE88704128/ 
JAW. (CONF-8709350—). 

From 1. Brazilian symposium on space plasma; Sao Jose dos 
Campos, Brazil (8 Sep 1987). 


55373 (INIS-BR—1241, pp 137) Self regulatory forma- 
tion of stars in molecular clouds. Valio, A.B.M.; Opher, R.; 
Franco, J. (Sao Paulo Univ. (Brazil). Inst. Astronomico e 
Geofisico; Universidad Nacional Autonoma de Mexico, 
Mexico City). 1987. (In Portuguese). NTIS (US Sales Only), 
PC A08/MF AOl. Order Number DE88704128/JAW. 
(CONF-8709350—). 

From 1. Brazilian symposium on space plasma; Sao Jose dos 
Campos, Brazil (8 Sep 1987). 


55374 (INIS-BR—1241, pp 139) Cyclotron spectrum of 
VV Pupis. Canalle, J.B.G.; Opher, R. (Sao Paulo Univ. 
(Brazil). Inst. Astronomico e Geofisico). 1987. (In Portu- 
guese). NTIS (US Sales Only), PC A08/MF AO1. Order 
Number DE88704128/JAW. (CONF-8709350—). 

From 1. Brazilian symposium on space plasma; Sao Jose dos 
Campos, Brazil (8 Sep 1987). 


55375 (INIS-BR—1241, pp 25) Superluminal phenomena 
in QSO. Abraham, Z. (Instituto de Pesquisas Espaciais, Sao 
Jose dos Campos (Brazil)). 1987. NTIS (US Sales Only), PC 
A08/MF AO1. Order Number DE88704128/JAW. (CONF- 
8709350—). 

From 1. Brazilian symposium on space plasma; Sao Jose dos 
Campos, Brazil (8 Sep 1987). 


55376 (INIS-BR—1241, pp 127) Variability of 3C273. 
Botti, L.C.L.; Abraham, Z. (Instituto de Pesquisas Espa- 
ciais, Sao Jose dos Campos (Brazil)). 1987. NTIS (US Sales 
Only), PC A08/MF A0Ol. Order Number DE88704128/ 
JAW. (CONF-8709350—). 

From 1. Brazilian symposium on space plasma; Sao Jose dos 
Campos, Brazil (8 Sep 1987). 


55377 (INIS-BR—1241, pp 129) Thermal instabilities in 
extense extragalactic radio sources. Pino, E.M.G.D.; Opher, 
R. (Sao Paulo Univ. (Brazil). Inst. Astronomico e Geofi- 
sico). 1987. (In Portuguese), NTIS (US Sales Only), PC 
A08/MF A01. Order Number DE88704128/JAW. (CONF- 
8709350—). 

From 1. Brazilian symposium on space plasma; Sao Jose dos 
Campos, Brazil (8 Sep 1987). 


55378 (INIS-BR—1241, pp 131) Condensation forming in 
molecular clouds from thermal instabilities. Valio, A.B.M.; 
Opher, R. (Sao Paulo Univ. (Brazil). Inst. Astronomico e 
Geofisico). 1987. (In Portuguese). NTIS (US Sales Only), 
PC A08/MF AOl. Order Number DE88704128/JAW. 
(CONF-8709350—). 

From 1. Brazilian symposium on space plasma;.Sao Jose dos 
Campos, Brazil (8 Sep 1987). 


55379 (INIS-BR—1241, pp 133) Collapse of objects from 
population III. Araujo, J.C.N.; Opher, R. (Sao Paulo Univ. 
(Brazil). Inst. Astronomico e Geofisico). 1987. (In Portu- 
guese). NTIS (US Sales Only), PC AO8/MF A01. Order 
Number DE88704128/JAW. (CONF-8709350—). 
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From 1. Brazilian symposium on space plasma; Sao Jose dos 
Campos, Brazil (8 Sep 1987). 


55380 (INIS-BR—1241, pp 111) Effects of a magnetic 
field on the gravity modes in plasma atmospheres. Gonzalez, 
A.G.; Gratton, J.; Gralton, F.T. (Buenos Aires Univ. (Ar- 
gentina)). 1987. NTIS (US Sales Only), PC A08/MF AOI. 
Order Number DE88704128/JAW. (CONF-8709350—). 

From 1. Brazilian symposium on space plasma; Sao Jose dos 
Campos, Brazil (8 Sep 1987). 


55381 (INIS-BR—1241, pp 125) Stability on an 
rium plasma in gravitational field. Caldas, 1.L. (Sao Paulo 
Univ. (Brazil). Inst. de Fisica). 1987. (In Portuguese). NTIS 
S Sales Only), PC A08/MF AOl. Order Number 
DE88704128/JAW. (CONF-8709350—). 
From 1. Brazilian symposium on space plasma; Sao Jose dos 
Campos, Brazil (8 Sep 1987). 


55382 (INIS-BR—1241, pp 49) Nonlinear wave-wave 
interactions in space plasmas. Chian, A.C.-L. (Instituto de 
Pesquisas Espaciais, Sao Jose dos Campos (Brazil)). 1987. 
NTIS (US Sales Only), PC A08/MF A0O1. Order Number 
DE88704128/JAW. (CONF-8709350—). 

From 1. Brazilian symposium on space plasma; Sao Jose dos 
Campos, Brazi! (8 Sep 1987). 


55383 (INIS-SU—7, pp 45-47) On the maximum velocity 
of the solar wind. Chashej, I.V. 1987. (In Russian). NTIS 
(US Sales Only), PC A04/MF AOl. Order Number 
DE88780173/JAW. 

Kratkie Soobshcheniya po Fizike.; no. 6. 

In Experimental and theoretical physics. Collection. 

It is shown that in the model with a wave energy source the 
asymptotic solar wind velocity cannot exceed 1000 km/s. This esti- 
mation does not depend on the flow geometry and plasma param- 
eters in the solar corona. 7 refs. 


55384 (PB—88-224506/XAB) Implementation plan for 
priorities in solar-system space physics. (National Academy 
of Sciences, Washington, DC (USA). Commission on Physi- 
cal Sciences, Mathematics, and Resources). 1985. 84p. 
NTIS, PC A05/MF AO1. 

This report is divided in two parts, the Executive Summary 
and the main body. The Executive Summary presents the priori- 
tized program, summaries of the scientific objectives and recom- 
mended missions, near-term budget decisions, and connections to 
basic physics, astrophysics, and earth-system studies. The part is in- 
tended to quickly familiarize the reader with the substance of the 
science being addressed and the essential conclusions and recom- 
mendations of the study. Although it can stand alone, it should be 
read in conjunction with the main body. The main body of the 
report describes the detailed science objectives for future research, 
the most significant accomplishments of the past research, the way 
in which the Implementation Plan was constructed, the detailed 
mission plans of each of the major sub-disciplines of solar and space 
physics research, and some additional thoughts on the general 
health and conduct of the authors science. 


55385 (TRITA-EPP—87-05) Comments on H. Arp ‘The 
persistent problem of spiral galaxies’. Alfven, H. (Royal Inst. 
of Tech., Stockholm (Sweden). Dept. of*Plasma Physics). 
Apr 1987. 1lp. NTIS (US Sales Only), PC A03/MF AO1 - 
Also available from: Royal Inst. of Techn., Stockholm (SE). 
ae of Plasma Physics.. Order Number DE88755136/ 

In his paper "The persistent problem of Spiral Galaxies’ H. 
Arp criticises the standard theory of spiral galaxies and demon- 
strates that introduction of plasma theory is necessary in order to 
understand the structure of spiral galaxies. In the present paper ar- 
guments are given in support of Arp’s theory and suggestions are 
made how Arp’s ideas should be developed. An important result of 
Arp’s new approach is that there is no convincing argument for the 
belief that there is a ‘missing mass’. This is important from a cosmo- 
logical point of view. 
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55386 (TRITA-EPP—87-07) Cosmology in the plasma 
universe. Alfven, H. (Royal Inst. of Tech., Stockholm 
(Sweden). Dept. of Plasma Physics). May 1987. 23p. NTIS 
(US Sales Only), PC A03/MF AO! - Also available from: 
Royal Inst. of Techn., Stockholm (SE). Dept. of Plasma 
Physics.. Order Number DE88755138/JAW. 

Space observations have opened the spectral regions of X- 
rays and -rays, which are produced by plasma processes. The 
Plasma Universe derived from observations in these regions is dras- 
tically different from the now generally accepted ‘Visual Light 
Universe’ based on visual light observations alone. Historically this 
transitions can be compared only to the transition from the geocen- 
tric to the heliocentric cosmology. The purpose of this paper is to 
discuss what criteria a cosmological theory must satisfy in order to 
be acceptable in the Plasma Universe. 


55387 (UCRL—98175) A hard x-ray spectrometer for 
high resolution observations of cosmic sources. 
Hailey, C.J.; Ziock, K.P.; Harrison, F.; Kahn, S.M.; Lie- 
dahl, D.; Lubin, P.M.; Seiffert, M. (Lawrence Livermore 
National Lab., CA (USA)). 12 Aug 1988. Contract W-7405- 
ENG-48. 7p. (CONF-880887—14). NTIS, PC A02/MF 
A01. Order Number DE88017005/JAW. 

From 32. international technical symposium on optical and 
opto-electronic applied sciences and engineering; San Diego, CA, 
USA (14 Aug 1988). 

LAXRIS (large area x-ray imaging spectrometer) is an ex- 
perimental, balloon-borne, hard x-ray telescope that consists of a 
coaligned array of x-ray imaging spectrometer modules capable of 
obtaining high angular resolution (1--3 arcminutes) with moderate 
energy resolution in the 20- to 300-keV region. Each spectrometer 
module consists of a CsI(Na) crystal coupled to a position-sensitive 
phototube with a crossed-wire, resistive readout. Imaging is provid- 
ed by a coded aperture mask with a 4-m focal length. The high an- 
gular resolution is coupled with rather large area ({approximate- 
ly}800 cm?) to provide good sensitivity. Results are presented on 
performance and overall design. Sensitivity estimates are derived 
from a Monte-Carlo code developed to model the LAXRIS re- 
sponse to background encountered at balloon altitudes. We discuss 
a variety of observations made feasible by high angular resolution. 
For instance, spatially resolving the nonthermal x-ray emission 
from clusters of galaxies is suggested as an ideal program for 
LAXRIS. 15 refs., 5 figs. 


55388 Spectral modelling of the soft gamma-ray repeater. 
Liang, E.P. (Lawrence Livermore National Laboratory, 
Livermore, CA 94550). AIP (American Institute of Physics) 
Conference Proceedings; 170: No. 1, 302-306(25 Sep 1988). 
(CONF-871245—). 

From Workshop on nuclear spectroscopy of astrophysical 
sources; Washington, DC, USA (14 Dec 1987). 

This paper summarizes the results of numerical modelling of 
the spectra of the soft gamma ray repeater (SGR 1806—20). Param- 
eters of the emission region can be extracted from the spectral fits 
under the simplistic assumption of isothermal and homogeneous 
emission layeres. Limits on the luminosity distance of the source 
can also be derived if we make specific interpretations of the low 
frequency turnover in the observed spectrum. 


55389 Gamma rays from Cygnus X-1: Modeling and 
nonthermal pair production. Dermer, C.D.; Liang, E.P. 
(Physics Department, Lawrence Livermore National Labo- 
ratory, P.O. Box 808, L-297, Livermore, CA 94550). AIP 
(American Institute of Physics) Conference Proceedings; 170: 
No. 1, 326-331(25 Sep 1988). (CONF-871245—). 

From Workshop on nuclear spectroscopy of astrophysical 
sources; Washington, DC, USA (14 Dec 1987). 

The gamma-ray bump observed between 0.5 and 2 MeV in 
the spectrum of Cygnus X-1 (Ling et al. 1987) can be interpreted as 
the thermal emissions from a hot (kT~400 keV) pair-dominated 
cloud. We argue that the X-rays and gamma rays are produced in 
separate emission regions, and calculate the photon-photon pair 
production rate from X-ray and gamma-ray interactions in the vi- 
cinity of Cyg X-1 by employing a simplified geometry for the two 
emitting regions. 
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55390 High energy transient experiment: HETE: a multi- 
wavelength survey mission for the 1900's. Ricker, G.; Doty, 
J.; Rappaport, S.; Hurley, K.; Fenimore, E.; Roussel-Dupre, 
D,; Niel, M.; Vedrenne, G.; Lamb, D.; Woosley, S.; and 
others. (MIT ’ Physics Department and Center for Space Re- 

search, Cambridge, MA 02139). AIP (American Institute of 
Physics) Conference Proceedings; 170: No. 1, 407-416(25 Sep 
1988). (CONF-871245—). 

From Workshop on nuclear spectroscopy of astrophysical 
sources; Washington, DC, USA (14 Dec 1987). 

The High Energy Transient Experiment (HETE), an interna- 
tional mission currently planned for launch in 1992, is presented. Its 
prime objective is the multiwavelength study of gamma-ray bursts 
with UV, X-ray, and gamma-ray instruments. A unique feature of 
the mission is its capability to localize bursts with several arcsecond 
accuracy, in near real-time aboard the spacecraft, and to transmit 
these positions to the ground, thereby enabling rapid, sensitive 
follow-up studies. HETE will be launched from a Get Away Spe- 
cial (GAS) cannister on the Shuttle, utilizing a new spacecraft con- 
cept, the "Cheapsat.” 


55391 Ss of gamma-ray observations of SN 1987A. 
Gehrels, N.; Leventhal, M.; MacCallum, C.J. (Goddard 
Space Flight Center, Greenbelt, MD 20771). AIP (American 
Institute of Physics) Conference Proceedings; 170: No. 1, 87- 
95(25 Sep 1988). (CONF-871245—). 

From Workshop on nuclear spectroscopy of astrophysical 
sources; Washington, DC, USA (14 Dec 1987). 

Gamma-ray line and continuum observations of SN 1987A 
through May 1988 are reviewed and discussed. It is shown that the 
measurements are reasonably consistent with each other if the latest 
values are used and if line width and systematic uncertainties are 
taken into account. The light curve of the line and continuum 
fluxes, the line ratios, and the line widths all indicate that the fresh- 
ly synthesized °*Co producing the emssion is not confined to a thin 
shell at the inner edge of the ejecta as early models had assumed. 


55392 Measurements of astrcphysical reaction rates for 
radioactive samples. Koehler, P.E.; O’Brien, H.A.; Bowman, 
C.D. (Physics Division, Los Alamos National Laboratory, 
MS-D449, Los Alamos, New Mexico 87545). AIP (American 
Institute of Physics) Conference Proceedings; 170: No. 1, 143- 
148(25 Sep 1988). (CONF-871245—). 

From Workshop on nuclear spectroscopy of astrophysical 
sources; Washington, DC, USA (14 Dec 1987). 

Reaction rates for both big-band and stellar nucleosynthesis 
can be obtained from the measurement of (n,p) and (n,y) cross sec- 
tions for radioactive nuclei. In the past, large backgrounds associat- 
ed with the sample activity limited these types of measurements to 
radioisotopes with very long half lives. The advent of the low- 
energy, high-intensity neutron source at the Los Alamos Neutron 
Scattering CEnter (LANSCE) has greatly increased the number of 
nuclei which can be studied. Results of (n,p) measurements on sam- 
ples with half lives as short as fifty-three days will be given. The 
astrophysics to be learned from these data will be discussed. Addi- 
tional difficulties are encountered when making (n,y) rather than 
(n,p) measurements. However, with a properly designed detector, 
and with the high peak neutron intensities now available, (n,7y) 
measurements can be made for nuclei with half lives as short as 
several weeks. Progress on the Los Alamos (n,y) cross-section 
measurement program for radioactive samples will be discussed. 


55393 Properties of hydrogen/helium accretion plasmas. 
Guessoum, N.; Dermer, C.D. (Department of Physics, Uni- 
versity of California, San Diego, La Jolla, California 92093). 
AIP (American Institute of Physics) Conference Proceedings; 
170: No. 1, 332-337(25 Sep 1988). (CONF-871245—). 

From Workshop on nuclear spectroscopy of astrophysical 
sources; Washington, DC, USA (14 Dec 1987). 

We study the properties of impulsively-heated plasmas ini- 
tially composed of hydrogen and helium. We follow the time-de- 
pendent behavior of the ion and electron temperatures, the pair 
density, and the densities of hydrogen, helium, and nuclei formed -in 
fusion and breakup reactions. We also consider neutron production 
and escape, and calculate the 0.431 and 0.478 MeV line luminosities 
from a—a fusion reactions, and the 2.22 MeV line luminosity from 
neutron capture on protons. 
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55394 Gamma-ray and neutron yoo pey of planetary 
surfaces and atmospheres. Reedy, R.C. Alamos Nation- 
al Laboratory, Los Alamos, NM 87545). AIP (American In- 
stitute of Physics) Conference Proceedings; 170: No. 1, 203- 
210(25 Sep 1988). (CONF-871245—). 

From Workshop on nuclear spectroscopy of astrophysical 
sources; Washington, DC, USA (14 Dec 1987). 

The neutrons and gamma rays escaping from a planet can be 
used to map the concentrations of various elements in its surface. In 
a planet, the high-energy particles in the galactic cosmic rays 
induce a cascade of particles that includes many neutrons. The y 
rays are made by the decay of the naturally-occurring radioele- 
ments and by nuclear excitations induced by cosmic-ray particles 
and their secondaries (especially neutron-capture or inelastic-scat- 
tering reactions). After a short history of planetary ‘y-ray and neu- 
tron spectroscopy, the y-ray spectrometer and active neutron de- 
tection system planned for the Mars Observer Mission are present- 
ed. The results of laboratory experiments that simulate the cosmic- 
ray bombardments of planetary surfaces and the status of the theo- 
retical calculations for the processes that make and transport neu- 
trons and y rays will be reviewed. Studies of Mars, including its 
atmosphere, are emphasized, as are new ideas, concepts, and prob- 
lems that have arisen over the last decade, such as Doppler broad- 
ening and peaks from neutron scattering with germanium nuclei in 
a modern high-resolution y-ray spectrometer. 


55395 Water ice phases II, III, and V: plastic deforma- 
tion and phase relationships. Durham, W.B.; Kirby, S.H,; 
Heard, H.C.; Stern, L.A.; Boro, C.O. (Lawrence Livermore 
National Laboratory, Livermore, California). Journal of 
Geophysical Research; 93: No. B9, 10191-10208(10 Sep 1988). 
Several of the high-pressure crystalline forms of ice exist in 
the interiors of the larger icy moons of the outer planets. Guided 
by the phase relations established by Bridgman 75 years ago, we 
have transformed ordinary water ice I to ices II, III, V, and per- 
haps VI. We subsequently deformed those phases in a gas deforma- 
tion apparatus designed for these experiments. We found ice II to 
be the strongest of the high-pressure phases, having a strength 
roughly comparable to that of ice I. Ice II is very weak: at fixed 
levels of stress, ice III flows 10?--10° times faster than ice II. We 
confirm Bridgman’s (1912) findings that ices III and V can exist 
metastably within the ice II field and, in addition, find that these 
phases may be deformed plastically within much of the metastable 
region without reverting to ice II. The most persistent metastable 
existence of ice III occurs in the warmer portions of the ice II field, 
through which historical and present-day temperature-pressure pro- 
files in the icy moons pass. Thus, although the stability field of ice 
III is small, the weakness of this phase may have profoundly influ- 
enced the evolution and present-day behavior of the icy moons. 


55396 Transition region, corona, and solar wind in coro- 
nal holes: Some two-fluid models. Hollweg, J.V.; Johnson, 
W. (Space Science Center, Institute for the Study of Earth, 
Ocean and Space, University of New Hampshire, Durham). 
Journal-of Geophysical Research; 93: No. A9, 9547-9554(1 
Sep 1988). 

We consider the possibility that the heating of the corona 
and the heating and acceleration of the solar wind can be described 
by a single process, namely, the turbulent dissipation of solar-gener- 
ated Alfven waves at the Kolmogorov rate. The model assumes 
that T/sub e/ = T/sub p/ in r=2 R/sub S/ but drops electron- 
proton coupling in r>2 R/sub s/. The dissipated wave energy is 
assumed to heat only the protons. Classical heat conduction is used 
in r>10 R/sub S/, and an electron polytrope is used in r>10 R/ 
sub S/. The models have the right qualitative features: a steep tem- 
perature rise to T>10° K and acceleration to supersonic speeds. 
But models with base pressures n/sub e/T>2 x 10% (cgs) are too 
slow: v(i1 AU)<280 km s~'. Models with v(1 AU)>400 km s™? 
have lower base pressures: 10'* <n/sub e/T <2 x 10'* (cgs). A diffi- 
culty with the model is that line-of-sight proton random velocities 
(thermal plus wave) are larger than values deduced from Lyman a 
resonant scattering observations in 1.5=r/R/sub S/34, and they 
do not fall off with r to the extent observed. Large random veloci- 
ties are due in part to a proton temperature peak at r=3—4 R/sub 
s/. On the whole, this model seems unsatisfactory, but several pos- 
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sible resolutions are discussed. copyright American Geophysical 
Union 1988 


55397 Role of interplanetary shocks in the longitude dis- 
tribution of solar energetic particles. Cane, H.V.; Reames, 
D.V.; von Rosenvinge, T.T. (Laboratory for t High Energy 
Astrophysics, NASA Goddard Space Flight Center, Green- 

belt, Maryland). Journal of Geophysical | Aen 93: No. 

A9, 9555-9567(1 Sep 1988). 

A study of solar proton events with well-identified sources 
has been carried out using data from Goddard particle experiments 
on IMPs 4, 5, 7, and 8 and ISEE 3. The experiments cover the 
energy range from about 1 to 300 MeV. The 235 events of our 
study represent approximately 70% of all increases above 10~® par- 
ticles cm~? sr~! MeV~! at energies >20 MeV detected in a 19.7- 
year period commencing mid-May 1967. It is shown that intensity- 
time profiles of solar proton events display an organization with re- 
spect to heliolongitude. Whilst it has been known for many years 
that the profile of a proton event depends on the longitude-of the 
solar event relative to the observer, we suggest that the major con- 
trolling agent is the existence of an interplanetary (IP) shock. Fur- 
thermore, we explain the change in shape as a function of heliolon- 
gitude within the framework of a recently derived model for the 
large-scale structure of IP shocks. In particular, the long delay to 
maximum intensity for far eastern events (a property previously as- 
cribed to coronal processes) and the overall extended duration can 
be accounted for by IP shock acceleration and continued magnetic 
connection to the shock even after it has propagated beyond 1 AU. 
copyright American Geophysical Union 1988 


55398 Filamentation instability of large-amplitude Alfven 
waves. Kuo, S.P.; Whang, M.H.; Lee, M.C. (Weber Re- 
search Institute, Polytechnic University, Farmingdale, New 
York). Journal of Geophysical Research; 93: No. A9, 9621- 
9627(1 Sep 1988). 

An instability that leads to the filamentation of large-ampli- 
tude Alfven waves and gives rise to purely growing density and 
magnetic field fluctuations is studied. The dispersion relation of the 
instability is derived, from which the threshold conditions and the 
growth rates of the instability are analyzed quantitatively for appli- 
cations to the solar wind plasma. We have examined their depend- 
ence on the filamentation spectrum, the plasma 8, and the pump 
frequency and intensity for both right-hand and left-hand circularly 
polarized Alfven waves. The excitation of filamentation instability 
for certain cases of interest is discussed and compared with that of 
the parametric decay and modulation instability. The relevance of 
the proposed instability with some observations is discussed. copy- 
right American Geophysical Union 1988 


55399 Magnetic field and density fluctuations at perpen- 
dicular supercritical collisionless shocks. Winske, D.; Quest, 
K.B. (Los Alamos National Laboratory, Los Alamos, New 
Mexico). Journal of Geophysical Research; 93: No. Ad, 9681- 
9693(1 Sep 1988). 

Perpendicular collisionless shocks are studied by means of 
two-dimensional hybrid (particle ion, fluid electron) simulations, 
with emphasis on the relaxation of the highly anisotropic ion distri- 
bution that arises primarily from reflection of some of the incident 
ions but also adiabatic compression of the other, directly transmit- 
ted ions and the related growth of low frequency electromagnetic 
waves. It is commonly assumed that the waves are due to Alfven 
ion cyclotron instability that propagate parallel to the ambient mag- 
netic field (k/sub perpendicular/ = 0) and that the isotropization of 
the ions due to pitch angle scattering by the waves and the corre- 
sponding modification of the wave spectrum is quasi-linear. It is 
shown that this is indeed a reasonably good description down- 
stream of the shock front, behind the magnetic overshoot. Howev- 
er, at the shock ramp there is a large discrepancy between the 
wavelengths measured in the simulations and those predicted by 
linear theory, and large density and magnetic field oscillations par- 
allel to the ambient magnetic field are also seen. By comparing re- 
sults for both high and low ion beta cases, it is shown that these 
effects can be understood in terms of obliquely propagating (k/sub 
perpendicular/not =0) modes, more likely due to the Alfven ion 
cyclotron instability instead of the (drift) mirror instability, al- 
though a more complete explanation awaits the derivation and anal- 
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ysis of an appropriate dispersion relation describing the growth and 
coupling of low-frequency modes in the inhomogeneous high beta 
environment of the shock. The observational consequences of these 
results and their application to improving nonlocal leakage models 
for the ion foreshock are also discussed. copyright American Geo- 
physical Union 1988 


55400 Prediction for the maximum phase and duration of 
sunspot cycle 22. Wilson, R.M. (Space Science Laboratory, 
NASA Marshall Space Flight Center, Huntsville, Alabama). 
Journal of Geophysical Research; 93: No. A9, 10011-10015(1 
Sep 1988). 

Based on the modern era sunspot cycles (cycles 10 to 
present), maximum smoothed sunspot number (E/sub M/) has fol- 
lowed minimum smoothed sunspot number (R/sub m/) by approxi- 
mately 48 +- 6 months, being true for 8 out of the 12 cycles; for 12 
out of 12 cycles, R/sub M/ has followed R/sub m/ by 48 +- 12 
months. Thus for the most reliably known sunspot cycles, ascent 
(ASC) has always been between 36 and 60 months, displaying a 
strong clustering between 42 and 54 months. Because of inferred 
correlative (preferential) behavior between ASC and R/sub M/, it 
may be that ASC for cycle 22 can be better predicted (through the 
use of an appropriate projected value of R/sub M/). Similarly, be- 
cause of inferred preferential behavior between maximum amplitude 
first-difference and bimodal period class and between even- and 
odd-cycle numberedness and bimodal period class, it may be that 
the bimodal period class and length of cycle 22 can also be better 
predicted. Assuming that it is not a statistical fluke, present indica- 
tions are that cycle 22, an even-number cycle, will have an R/sub 
M/ below that observed for cycle 21. If true, then cycle 22 is a 
"negative-valued” maximum amplitude first-difference cycle, imply- 
ing that it will have an ASC longer than or equal to 4 years (the 
median value), although it could be shorter, and that it is a long- 
period cycle (having a length longer than 11 years, probably in the 
range 138 +- 6 months, based on the average length of long-period 
cycles during the modern era of sunspot observations). This sug- 
gests that cycle 22 will peak sometime in the latter half of 1990 to 
the first half of 1991 and that it will not end until early to mid 
1998. 


55401 Computer simulations of two-pickup-ion instabil- 
ities in a cometary environment. Gary, S.P.; Madland, C.D.; 
Omidi, N.; Winske, D. (Earth and Apace Sciences Division, 
Los Alamos National Laboratory, Los Alamos, New 
Mexico). Journal of Geophysical Research; 93: No. A9, 9584- 
9596(1 Sep 1988). 

The velocity-space evolution of newborn cometary ions is 
studied by means of one-dimensional electromagnetic hybrid com- 
puter simulations of homogeneous plasmas. Newborn ions are in- 
jected into the simulations at a constant rate with velocity relative 
to the solar wind which is parallel to the ambient magnetic field. 
Both protons and oxygen ions are injected and both self-consistent- 
ly contribute to the growth of low-frequency electromagnetic fluc- 
tuations. At weak injection rates, corresponding to relatively large 
distances from the cometary nucleus, the most important growing 
modes are two ion-ion right-hand resonant instabilities. The proton- 
proton right-hand mode grows more rapidly, with fluctuating mag- 
netic field energy densities that exhibit linear temporal growth and 
that pitch angle scatter the protons to thin shellike velocity distri- 
butions. The oxygen-proton rich-hand mode has a smaller growth 
rate, but corresponds to a much larger free energy injection rate, so 
that its fluctuating magnetic field energy densities eventually exhibit 
exponential temporal growth to a peak amplitude, phase bunching, 
and magnetically trapping the oxygen ions. At times well after peak 
amplitude, the longer wavelength oxygen-proton fluctuations sto- 
chastically accelerate some of the injected protons. An exponential 
energy distribution of accelerated ions is obtained such that the ef- 
fective temperature of the high energy protons is larger than that of 
the heavier energetic ions. These simulations yield a scaling of the 
peak fluctuating field amplitudes as a function of injected beam 
properties and local injection rates. There is good agreement be- 
tween this scaling and observations of magnetic field amplitudes at 
comet Giacobini-Zinner. copyright American Geophysical Union 
1988 
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55402 X-ray observations of the Galactic center by Spar- 
tan 1. Kawai, N.; Fenimore, E.E.; Middleditch, J.; Crud- 
dace, R.G.; Fritz, G.G. (Los Alamos National Lab., NM 
(USA); E. O. Hulburt Center for Space Research, Washing- 
ton, DC (USA)). Astrophysical Journal; 330: 130-141Jul 
1988). 

The results of Spartan 1 X-ray observations of the region 
within 1:25 deg of the Galactic center are presented. Four strong, 
hard X-ray point sources were detected: A1742-294, 1E 1740.7- 
2942, IE 1743.1-2843, and a new source SP 1744.2-2959 about 0.5 
deg southeast of A1742-294. The new source had an intensity about 
20 percent of that of A1742-294 and was relatively hard, having 
spectral parameters close to those of the diffuse source and of the 
Galactic bulge source GX 3+ 1. The Galactic nucleus X-ray source 
appears to have been a factor of four fainter during the 1985 Spar- 
tan 1 observations than during the 1979 Einstein observations. 
Hard, diffuse X-ray emission centered near the Galactic center, 
about 1 deg in extent, aligned to within 20 deg of the Galactic 
equator, and having a maximum 2-10 keV brightness of 1.5 x 10 to 
the -6th ergs/sq cm/s/sr was detected, as were two weaker point 
sources about 0.1 deg northeast and southeast of the Galactic nucle- 
us, embedded in the diffuse emission. 34 references. 


55403 Diffuse hard X-ray and gamma-ray emission from 
M87. Dermer, C.D.; Rephaeli, Y. (NASA, Goddard Space 
Flight Center, Greenbelt, MD (USA); Lawrence Livermore 
National Lab., CA (USA); Tel Aviv Univ. (Israel)). Astro- 
physical Journal; 329: 687-692(Jun 1988). 

Radio measurements are used to infer the relativistic electron 
distributions in the central and halo regions of M87. From these 
distributions and the inferred relativistic proton components, the 
hard X-ray and gamma-ray spectrum of M87, is predicted, taking 
into account all relevant radiative processes. The feasibility of 
measuring the high-energy spectrum of M87 with the High Energy 
Gamma-Ray Telescope (Egret) on board the Gamma Ray Observa- 
tory (GRO) is discussed. Comparison of our calculation with 
present gamma-ray flux upper limits leads to a lower limit of 1.5 
micro-G on the mean value of the halo magnetic field. 37 refer- 
ences. 


55404 Highest velocity ejecta of Cassiopeia A. Fesen, 
R.A.; Becker, R.H.; Goodrich, R.W. (Colorado Univ., 
Boulder (USA); California Univ., Davis (USA); Lawrence 
Livermore National Lab., CA (USA); Lick Observatory, 
Santa Cruz, CA (USA)). Astrophysical Journal; 329: L89- 
L92(Jun 1988). 

CCD interference-filter images and spectroscopy of Cassio- 
peia A's outlying optical emission knots are presented. Six new 
high-velocity forbidden N II-emitting knots are identified, which 
increases the total now known to 15. New spectra of seven of these 
knots suggest high N abundances. Spectra, radial velocity, and 
proper motion data indicate that these outlying knots possess ejec- 
tion velocities between 7000 and 8600 km/s and are probably mate- 
rial from the progenitor’s outer layers. These observations suggest 
that the Cas A supernova had a maximum expansion velocity of at 
least 8500 km/s, a substantial nitrogen-rich but hydrogen-deficient 
envelope, an explosion date around A.D. 1680, and a W progenitor. 
Cas A’s northeastern emission jet, which consists of sulfur-rich 
ejecta, appears to be an isolated, well-collimated structure extend- 
ing at least 265 arcsec from the remnant center. Such radial dis- 
tances imply ejection velocities of up to 11,000 km/s and at least a 
partially asymmetric stellar disruption. 25 references. 


55405 Lithium isotope ratio in Population II halo dwarfs 
- a proposed test of the late decaying massive particle nucleo- 
synthesis scenario. Brown, L.; Schramm, D.N. (Chicago 
Univ., IL (USA); Fermi National Accelerator Lab., Batavia, 
IL (USA)). Astrophysical Journal; 329: L103- -L106(Jun 1988). 


It is shown that observations of the lithium isotope ratio in. 


high surface temperature Population II stars may be critical to cos- 
mological nucleosynthesis models. In particular, decaying particle 
scenarios as derived in some supersymmetric models may stand or 
fall with such observations. 18 references. 
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55406 Collisional stripping of Mercury's mantle. Benz, 
W.; Cameron, A.G.W.; Slattery, W.L. (Harvard College 
Observatory, Cambridge, MA (USA); Los Alamos National 
Lab., NM (USA)). Icarus; 74: 516-528(Jun 1988). 

A three-dimensional smoothed-particle hydrocode is the 
basis ot the present numerical simulations of conditions under 
which a giant collision between a proto-Mercury and a planet one- 
sixth its size would lead to the loss of most of the silicate mantle of 
Mercury and thereby account for its anomalously high density. A 
head-on collision at 20 km/sec, and an off-axis impact parameter of 
half the radius of the proto-Mercury at 35 km/sec, are approximate- 
ly equal in damage yielded; both will yield a remnant whose char- 
acteristics are those of the present Mercury. 18 references. 


6402 Atmospheric Physics 
REFER ALSO TO CITATION(S) 54812, 55399 


55407 (AD-A—194245/7/XAB) Investigations into the 
properties, conditions, and effects of the ionosphere. Techni- 
cal report, 4 December 1986-3 December 1987. Bussey, R.M.; 
Fremouw, E.J.; Reinisch, B.W.; Szuszczewicz, E.P. (North- 
west Research Associates, Inc., Bellevue, WA (USA)). 15 
Jan 1988. 42p. (NWRA-CR—88-R021). NTIS, PC A03/MF 
AOl. 

The investigations address ionospheric composition, struc- 
ture, specification, scintillation, and chemistry, as well as remote 
sensing of the ionosphere through ultraviolet sensors. Specific work 
is carried out in the following six categories: laboratory measure- 
ments; field measurements; aircraft measurements; rocket, balloon, 
shuttle, and satellite measurements; analytical and theoretical inves- 
tigations; and scientific and engineering analysis. 


55408 (AD-A—194246/5/XAB) Ionospheric convection 
and structure using ground-based digital ionosondes. Techni- 
cal report, August 1986-June 1987. Reinisch, B.W.; Buchau, 
J.; Weber, E.J.; McNamara, L.F.; Tang, J.S. (Lowell Univ., 
MA (USA). Center for Atmospheric Research). Feb 1988. 
17p. (ULRF—440/CAR). NTIS, PC A03/MF AO1. 

Ground-based digital ionosonde observations of the winter 
polar-cap F region were used to demonstrate that the magnetos- 
pherically induced ionospheric convection can be measured for the 
bottomside ionosphere. A number of measurements indicate that the 
drift direction is predominately anti-sunward with speeds that vary 
between 300 and 900 meters/second. Other measurements show a 
steady westward drift until local magnetic midnight and then a 
change to an eastward drift. The ionospheric drifts are consistent 
with the expected sunward return flows of the two-cell polar- 
plasma convection pattern. The utility of data from a network of 
digital ionosondes is enhanced through automatic scaling of param- 
eters needed for research and radio wave propagation management. 
The values of hmF2 deduced by real-height analysis of automatical- 
ly scaled Digisonde ionograms were compared with simple meth- 
ods based on routinely scaled ionospheric characteristics. Systemat- 
ic discrepancies were found between the hmF2 values obtained 
from the simple methods and the real-height analysis. Overestimates 
of 15-20 km were found for the night data from five stations and 
low solar activity. Daytime discrepancies are normally less, with 
80% showing agreement within + or - 10 km. 


55409 (AD-A—194360/4/XAB) Time-series analysis of 
energetic electron fluxes (1.2 - 16 MeV) at geosynchronous al- 
titude. Master's thesis. Halpin, M.P. (Air Force Inst. of 
Tech., Wright-Patterson AFB, OH (USA). School of Engi- 
neering). Dec 1986. 244p. (AFIT/GSO/ENS-ENP—86D- 
1). NTIS, PC Al1/MF AOl1. 

This project used a Box and Jenkins time-series analysis of 
energetic electron fluxes measured at geosynchronous orbit in an 
effort to derive prediction models for the flux in each of five 
energy channels. In addition, the technique of transfer function 
modeling described by Box and Jenkins was used in an attempt to 
derive input-output relationships between the flux channels (viewed 
as the output) and the solar-wind speed or interplanetary magnetic 
field (IMF) north-south component, Bz, (viewed as the input). The 
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transfer function modeling was done in order to investigate the the- 
oretical dynamic relationship which is believed to exist between the 
solar wind, the IMF Bz, and the energetic electron flux in the mag- 
netosphere. The models derived from the transfer-function tech- 
niques employed were also intended to be used in the prediction of 
flux values. The results from this study indicate that the energetic 
electron flux changes in the various channels are dependent on 
more than simply the solar-wind speed or the IMF Bz. 


55410 (AD-A—194400/8/XAB) Boundary layer model 
for magnetospheric substorms. Progress report. Rostoker, G.; 
Eastman, T. (lowa Univ., Iowa City (USA). Dept. of Phys- 
ics and Astronomy). 1 Nov 1987. 16p. (N—00014-85-K- 
0404). NTIS, PC A03/MF AOI1. 

Pub. in Jnl. of Geophysical Research, Vol. 92, No. All, 


12,187-12,201 (1 Nov 1987). 
Magnetospheric-substorm activity is presently understood as 


the combined effect of energy transport and dissipation directly 
driven through the solar-terrestrial interaction and of the unloading 
of energy stored in the magnetotail. Many studies of particle and 
field signatures of substorms in the magnetotail have led to the pro- 
posal that a neutral line forms close to the Earth at the time of ex- 
pansive phase onset with the plasma-sheet population on the anti- 
Earthward side of the neutral line ultimately being lost to the solar 
wind through the ejection of the plasmoid. This reprint presents an 
alternative framework in which substorm effects in the magnetos- 
phere can be understood. Observations of magnetic-field and 
plasma-flow variations in the magnetotail can be explained in terms 
of the passage of the plasma sheet boundary layer over the satellite 
detecting the tail signatures. Field-aligned currents and particle ac- 
celeration processes on magnetic-field lines threading the iono- 
spheric Harang discontinuity lead to the distinctive particle and 
field signatures observed in the magnetotail during substorms. Edge 
effects of field-aligned currents associated with the westward-trav- 
eling surge can lead to the negative Bz perturbations observed in 
the tail that are presently attributed to observations made on the 
anti-Earthward side of a near-Earth neutral line. 


55411 (AD-A—194420/6/XAB) Radiation from large 
space structures in low earth orbit with induced alternating 
currents. Hastings, D.E.; Barnett, A.; Olbert, S. (Massachu- 
setts Inst. of Tech., Cambridge (USA). t. of Aeronautics 
and Astronautics). 1 Mar 1988. 17p. NTIS, PC A03/MF 
A0l. 

Pub. in Jnl. of Geophysical Research, Vol. 93, No. A3, 1945- 
1960(1 Mar 1988). 

Large conducting space structures in low Earth orbit will 
have a nonnegligible induced potential across their structures. The 
induced current flow through the body and the ionosphere causes 
the radiation of Alfven and lower-hybrid waves. This current flow 
is taken to be ac, and the radiated power is studied as a function of 
the ac frequency. The current may be ac because of either induc- 
tive coupling from the power system on the structure or active 
modulation. A space station-like structure and tether are studied. 
For the space-station structure, the radiation impedance is particu- 
larly high for frequencies in the tens of kilohertz range, which sug- 
gests that the space station may be an efficient source of lower- 
hybrid waves. The tether is also shown to be a generator of VLF 
waves up to source ac frequencies in the megahertz range. The im- 
plications for these two structures are discussed. 


55412 (AD-A—194450/3/XAB) Extreme- and far-ultra- 
violet environment at shuttle altitudes. Chakrabarti, S. (Cali- 
fornia Univ., Berkeley (USA). Space Sciences Lab.). 1987. 
9p. NTIS, PC A02/MF AOI. 

Pub. in Advances in Space Research, Vol. 7, No. 5, (5)195- 
(5)202(1987). 

The astronomical data obtained by the Far Ultraviolet Space 
Telescope (FAUST) and the Very Wide Field Camera (VWFC) on 
board the Spacelab I mission have triggered questions on the natu- 
ral and induced Extreme and Far Ultraviolet (EUV and FUV) en- 
vironment of the space shuttle. Moreover, the recent discovery of 
approx. Ik Rayleighs Nz Lyman Birge Hopfield (LBH) nightglow 
emissions by the U.S. Air Force’s S3-4 satellite,.and subsequent 
confirmation by the Imaging Spectrometric Observatory (ISO) ex- 
periment on the Spacelab I mission have serious implications for 
the astronomical observations from the shuttle. Since both ISO and 
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S3-4 experiments were conducted from shuttle altitudes, the implied 
EUV and FUV environment for astronomical observations can be 
severe. In order to address the question of the suitability of the 
shuttle as an astronomical platform, data from FAUST and other 
experiments were examined. It is concluded that the FAUST back- 
ground is most likely due to the observation of tropical UV arcs, a 
natural airglow phenomenon. Strategies for future shuttle experi- 
ments to overcome this and other natural emissions are discussed. 


55413 (INIS-BR—1241, pp 35) Optical studies of low- 
latitude ionosphere in Brazil - A review. Sahai, Y.; Clemesha, 
B.R.; Takahashi, H.; Bittencourt, J.A.; Teixeira, N.R. (Insti- 
tuto de Pesquisas iais, Sao Jose dos Campos (Brazil)). 
1987. NTIS (US Sales Only), PC AO8/MF AOl. Order 
Number DE88704128/JAW. (CONF-8709350—). 


From 1. Brazilian symposium on space plasma; Sao Jose dos 
Campos, Brazil (8 Sep 1987). 


55414 (INIS-BR—1241, pp 7) Solar-solar wind-magne- 
tosphere coupling and the future International Solar Terres- 
trial Physics (ISTP) Program. Tsurutani, B.T.; Gonzales, 
W.D. (California Inst. of Tech., Pasadena (USA); Instituto 
de Pesquisas Espaciais, Sao Jose dos Campos (Brazil)). 1987. 
NTIS (US Sales Only), PC A08/MF A0O1. Order Number 
DE88704128/JAW. (CONF-8709350—). 


From 1. Brazilian symposium on space plasma; Sao Jose dos 
Campos, Brazil (8 Sep 1987). 


55415 (INIS-BR—1241, pp 29) Polar region phenomena 
and IMF, B/sub x/, B/sub y/, B/sub z/ effect. Makita, 
M.K. (Takushoku Univ., Tokyo (Japan)). 1987. NTIS (US 
Sales Only), PC A08/MF AOl. Order Number 
DE88704128/JAW. (CONF-8709350—). 


From 1. Brazilian symposium on space plasma; Sao Jose dos 
Campos, Brazil (8 Sep 1987). 


55416 (INIS-BR—1241, pp 40) Electric fields in equato- 
rial ionosphere. Bonelli, E. (Rio Grande do Norte Univ., 
Natal (Brazil). Dept. de Fisica). 1987. (In Portuguese). 
NTIS (US Sales Only), PC A08/MF AOl1. Order Number 
DE88704128/JAW. (CONF-8709350—). 


From 1. Brazilian symposium on space plasma; Sao Jose dos 
Campos, Brazil (8 Sep 1987). 


55417 (INIS-BR—1241, pp 45) Solar wind-magnetos- 
phere coupling. Gonzales, W.D.; Gonzalez, A.L.C. de. (In- 
stituto de Pesquisas Espaciais, Sao Jose dos Campos 
(Brazil)). 1987. . NTIS (US Sales Only), PC A08/MF AO0O1. 
Order Number DE88704128/JAW. (CONF-8709350—). 


From 1. Brazilian symposium on space plasma; Sao Jose dos 
Campos, Brazil (8 Sep 1987). 


55418 (INIS-BR—1241, pp 53) Potential structure in 
auroral plasma. Aragao, F.R.F. (Brasilia Univ. (Brazil)). 
1987. (In Portuguese). NTIS (US Sales Only), PC A08/MF 


A01. Order Number DE88704128/JAW. (CONF-8709350— 


). 
From 1. Brazilian symposium on space plasma; Sao Jose dos 
Campos, Brazil (8 Sep 1987). 


55419 (INIS-BR—1241, pp 65) Simulation of planetary 
atmospheres in laboratory. Speller, C.V. (Centro Tecnico 
Aeroespacial, Sao Jose dos Campos (Brazil). Inst. Tecnolo- 
gico de Aeronautica). 1987. (In Portuguese). NTIS (US 
Sales Only), PC A08/MF AOl. Order Number 
DE88704128/JAW. (CONF-8709350—). 


From 1. Brazilian symposium on space plasma; Sao Jose dos 
Campos, Brazil (8 Sep 1987). 














64 PHYSICS | 
6402 Atmospheric Physics 


55420 (INIS-BR—1241, pp 73) Microscopic equilibrium 
in diurnal magnetopause. Experimental results. Medina T, 
G.A.; Rios, V.H. (Universidad Nacional de Tucuman (Ar- 
gentina)). 1987. (In Spanish). NTIS (US Sales Only), PC 
A08/MF AO1. Order Number DE88704128/JAW. (CONF- 
8709350—). 


From 1. Brazilian symposium on space plasma; Sao Jose dos 
Campos, Brazil (8 Sep 1987). 


55421 (INIS-BR—1241, pp 79) Electric fields and low- 
energy particles inside the plasmasphere. Pinto Junior, O.; 
Gonzales, W.D.; Mendes Junior, O.; Pinto, I.R.C.A. (Insti- 
tuto de Pesquisas Espaciais, Sao Jose dos Campos (Brazil)). 
1987. NTIS (US Sales Only), PC A08/MF AOl. Order 
Number DE88704128/JAW. (CONF-8709350—). 


From 1. Brazilian symposium on space plasma; Sao Jose dos 
Campos, Brazil (8 Sep 1987). 





55422 (INIS-BR—1241, pp 83) X-ray fluxes at balloon 
altitudes in the South Atlantic magnetic anomaly. Pinto 
Junior, O.; Gonzales, W.D.; Gonzalez, A.L.C. de. (Instituto 
de Pesquisas Espaciais, Sao Jose dos Campos (Brazil)). 1987. 
NTIS (US Sales Only), PC AO8/MF A01. Order Number 
DE88704128/JAW. (CONF-8709350—). 


From 1. Brazilian symposium on space plasma; Sao Jose dos 
Campos, Brazil (8 Sep 1987). 


55423 (INIS-BR—1241, pp 87) Decay of electron and 
ion temperatures during sunset at medium latitudes. Rios, 
V.H. (Universidad Nacional de Tucuman (Argentina)). 
1987. (In Spanish). NTIS (US Sales Only), PC A08/MF 
A01. Order Number DE88704128/JAW. (CONF-8709350— 
). 


From 1. Brazilian symposium on space plasma; Sao Jose dos 
Campos, Brazil (8 Sep 1987). 


55424 (INIS-BR—1241, pp 89) Magnetic control of 
equatorial spread - F. Bonelli, E.; Medeiros, R.T. de; 
Nelson, O.R.; Borba, G.L. (Rio Grande do Norte Univ., 
Natal (Brazil). Dept. de Fisica). 1987. NTIS (US Sales 
Only), PC A08/MF AOl. Order Number DE88704128/ 
JAW. (CONF-8709350—). 


From 1. Brazilian symposium on space plasma; Sao Jose dos 
Campos, Brazil (8 Sep 1987). 


55425 (INIS-BR—1241, pp 91) F-region plasma bubbles 
observed by a rocket-borne Langmuir probe and a high fre- 
quency capacitance probe. Muralikrishna, P.; Abdu, M.A. 
(Instituto de Pesquisas Espaciais, Sao Jose dos Campos 
(Brazil)). 1987. NTIS (US Sales Only), PC AO8/MF AO1. 
Order Number DE88704128/JAW. (CONF-8709350—). 


From 1. Brazilian symposium on space plasma; Sao Jose dos 
Campos, Brazil (8 Sep 1987). 


55426 (INIS-BR—1241, pp 93) Measurement of electron 
temperature in the ionosphere using Langmuir probes. 
Kantor, I.J.; Muralikrishna, P.; Abdu, M.A. (Instituto de 
Pesquisas Espaciais, Sao Jose dos Campos (Brazil)). 1987. 
(In Portuguese). NTIS (US Sales Only), PC A08/MF AO1. 
Order Number DE88704128/JAW. (CONF-8709350—). 


From 1. Brazilian symposium on space plasma; Sao Jose dos 
Campos, Brazil (8 Sep 1987). 


55427 (INIS-BR—1241, pp 95) Electron density profiles 

deduced for the South Atlantic geomagnetic anomaly and the 

Antartic continent using VLF techniques. Costa, A. Mendes 

da; Piazza, L.R. (Instituto de Pesquisas Espaciais, Sao Jose 

dos Campos (Brazil)). 1987. NTIS (US Sales Only), PC: 

a. — Order Number DE88704128/JAW. (CONF- 
50—). 


From 1. Brazilian symposium on space plasma; Sao Jose dos 
Campos, Brazil (8 Sep 1987). 
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55428 (INIS-BR—1241, pp 97) Radio wave absorption in 
ionospheric plasma during SID. Rao, K.R.; Ramirez P, P.M. 
(Fundacao Universidade Regional de Blumenau (Brazil)). 
1987. NTIS (US Sales Only), PC A08/MF AOl. Order 
Number DE88704128/JAW. (CONF-8709350—). 


From 1. Brazilian symposium on space plasma; Sao Jose dos 
Campos, Brazil (8 Sep 1987). 


55429 (INIS-BR—1241, pp 99) Influence of an interhe- 
mispheric plasma flow on the neutral atmosphere behavior: 
ion-drag effects. Zamlutti, C.J. (Instituto de Pesquisas Espa- 
ciais, Sao Jose dos Campos (Brazil)). 1987. NTIS (US Sales 
Only), PC A0O8/MF A0Ol. Order Number DE88704128/ 
JAW. (CONF-8709350—). 

From 1. Brazilian symposium on space plasma; Sao Jose dos 
Campos, Brazil (8 Sep 1987). 


55430 (INIS-BR—1241, pp 143) Experimental study of 
the excitation of atmospheric gases by electron impact. 
Souza, G.G.B. de; Souza, A.C.A.; Bielschowsky, C.E,; 
Lucas, C.A.; Roberty, H.M.B. (Rio de Janeiro Univ. 
(Brazil). Inst. de Quimica; Observatorio de Valongo, Rio de 
Janeiro (Brazil)). 1987. (In Portuguese). NTIS (US Sales 
Only), PC A08/MF AOl. Order Number DE88704128/ 
JAW. (CONF-8709350—). 


From 1. Brazilian symposium on space plasma; Sao Jose dos 
Campos, Brazil (8 Sep 1987). 


55431 (PB—88-222153/XAB) AMPTE (Active Magne- 
tospheric Particle Explorers) observations and simulation re- 
sults. Bingham, R.; Bryant, D.A.; Dawson, J.M.; Hall, D.S.; 
Kazeminejad, F. (Rutherford Appleton Lab., Chilton (UK)). 
Oct 1987. 28p. (RAL—88-027). NTIS, PC E04/MF E04. 
One of the main experiments of the Active Magnetospheric 
Particle Explorers (AMPTE) satellite experiments was the release 
of neutral atoms that ionized by photoionization, creating artifical 
expanding plasmas in the solar wind. In the experiments, diamagne- 
tic cavities were produced that interrupted the solar-wind flow. In 
this paper, the authors examine how the newly created expanding 
plasma couples to the solar wind by means of electromagnetic insta- 
bilities driven by unstable-velocity space-ion distributions. In par- 
ticular, the authors show how lower-hybrid waves are generated 
from the unstable ion distributions and how these waves can 
produce high-energy electron tails. The development of the dia- 
magnetic cavity and the barium cloud was also analyzed using a 2- 
D hybrid code. The experimental results are compared with theory 


and a computer simulation of the electron acceleration and heating 
in the microturbulence. 


55432 (PB—88-224613/XAB) TIROA/NOAA (Televi- 
sion and Infrared Observation Satellite/National Oceanic and 
Atmospheric Administration) satellites space environment 
monitor archive tape documentation: 1988 update. Technical 
memo. Hill, V.J.; Evans, D.S.; Sauer, H.H. (National Ocean- 
ic and Atmospheric Administration, Boulder, CO (USA). 
Space Environment Lab.). May 1988. 54p. (NOAA-TM- 
ERL-SEL—77). NTIS, PC A04/MF AO1. 

See also PB—85-187920. 

TIROS/NOAA satellite archive tapes containing data ob- 
tained with the Medium-Energy Proton and Electron Detector 
(MEPED), High-Energy Proton and Alpha-Particle Detector 
(HEPAD), and Total-Energy Detector (TED) are described. De- 
scriptions of the data include orbital and housekeeping details and 
the information needed to decode and understand the data. Specifi- 
cations of the data channels are supplied, with the timing informa- 
tion needed to convert the data to usable information. Description 
of the archive tape format gives the information needed to read the 
tape and unpack the data. Appendices supply the retrieval routines 
used by the Space Environment Services Center in Boulder. 
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§5433 (TRITA-EPP—87-06) Fluid simulation of the 
AMPTE lithium gas releases in the solar wind. Sauer, K.; 
Baumgaertel, K.; Axnaes,.I.; Brenning, N. (Akademie der 
Wissenschaften der DDR, Berlin (DD); Royal Inst. of 
Techn., Stockholm (SE). Dept. of Plasma Physics). (Royal 
Inst. of Tech., Stockholm (Sweden). Dept. of Plasma Phys- 
ics). Aug 1987. 20p. NTIS (US Sales Only), PC A03/MF 
AO1 - Also available from: Royal Inst. of Techn., Stock- 
holm (SE). Dept. of Plasma Physics.. Order Number 
DE88755137/JAW. 

The effects of the AMPTE Li releases in the solar wind on 
the plasma dynamics and magnetic field structure is studied on the 
basis of a quasi one-dimensional fluid model, which includes a first- 
order correction for the lateral flow around the obstacle. The seed- 
ing rate and initial velocity of Li ions is calculated from photo-ioni- 
zation in a spherically expanding Li cloud. In spite of the expected 
limited applicability of one-fluid modelling to the problem, the 
model is found to be able to reproduce the quantitative details of 
both the magnetic field and plasma density variations, as well as the 
time sequence when the whole structure is swept past the satellites 
by the solar wind. A qualitative agreement is also found for the ve- 
locity profile and schock-like transition where the undisturbed solar 
wind enters the region influenced by the Li cloud. (authors). 


55434 On the persistence of unstable bump-on-tail elec- 
tron velocity distributions in the earth’s foreshock. Klimas, 
A.J.; Fitzenreiter, R.J. (Laboratory for Extraterrestrial 
Physics, NASA Goddard Space Flight Center, Greenbelt, 
Maryland). Journal of Geophysical Research; 93: No. A9, 
9628-9648(1 Sep 1988). 

Further evidence for the persistence of bump-on-tail unstable 
reduced velocity distribution in the Earth’s electron foreshock is 
presented. This persistence contradicts our understanding of quasi- 
linear saturation of the bump-on-tail instability; the distributions 
should be stabilized through velocity space diffusion too quickly to 
allow an observation of their unstable form. A modified theory for 
the saturation of the bump-on-tail instability in the Earth’s fore- 
shock is proposed and examined using numerical simulation and 
quasi-linear theoretical techniques. It is argued the mechanism due 
to Filbert and Kellogg and to Cairns which is responsible for the 
creation of the bump-on-tail velocity distribution in the foreshock is 
still operative during the evolution of the bump-on-tail instability. 
The saturated state of the plasma must represent a balance between 
this creation mechanism and velocity space diffusion; the saturated 
state is not determined by velocity space diffusion alone. Thus the 
velocity distribution of the saturated stat may still appear bump-on- 
tail unstable to standard linear analysis which does not take the cre- 
ation mechanism into account. The bump-on-tail velocity distribu- 
tions in the foreshock would then represent the state of the plasma 
after saturation of the bump-on-tail instability, not before. 


55435 Theory and simulation of collisionless parallel 
shocks. Quest, K.B. (Inertial Fusion and Plasma Theory, 
Applied Theoretical Physics Division, Los Alamos National 
Laboratory, Los Alamos, New Mexico). Journal of Geo- 
physical Research; 93: No. A9, 9649-9680(1 Sep 1988). 

A one-dimensional theory of shocks propagating parallel to 
the ambient magnetic field in a collisionless plasma is presented. We 
show that shock formation and plasma heating can result from par- 
allel propagating electromagnetic ion beam-driven instabilities for a 
wide range of Mach numbers and upstream plasma conditions. The 
plasma upstream from a parallel shock overtakes the slower, down- 
stream plasma in the absence of any electrostatic or electromagnetic 
wave fields. An interface region is created that is unstable to elec- 
tromagnetic ion beam-driven growth. The waves grow until they 
can scatter and couple the upstream and downstream plasma popu- 
lations and can provide the necessary entropy increase for the 
shock. The marginal firehose state is reached downstream from the 
shock if the Alfven Mach number M/sub A/ is high enough (M/ 
sub A/equivalentU/sub u//C/sub A/, where U/sub u/ is the up- 
stream shock velocity and C/sub A/ is the upstream Alfven speed). 
A one-dimensional compression of the ions along the magnetic field 
line direction results for weaker shocks. We solve a set of jump 
conditions and show that the marginal firehose state is first reached 
at a small magnetosonic Mach number (less than 2). We derive var- 
ious conditions for creating and maintaining the shock via the ion 
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beam-driven instability and show that these conditions are roughly 
equal. 


55436 Plasma waves in the range of the lower hybrid fre- 
quency: ISEE 1 and 2 Observations at the Earth’s bow shock. 
Mellott, M.M.; Greenstadt, E.W. (Department of Physics 
and Astronomy, University of Iowa, Iowa City, Iowa). 
Journal of Geophysical Research; 93: No. A9, 9695-9708(1 
Sep 1988). 

This report presents a characterization of plasma wave noise 
in the range of the lower hybrid frequency associated with 65 
crossings of Earth’s bow shock observed by the ISEE 1 and 2 satel- 
lites. Wave growth generally becomes detectable at the upstream 
edge of the shock foot, increases at the upstream edge of the shock 
ramp, peaks within the ramp, and then quickly decays to steady 
downstream values. The upstream extent of the noise is on the same 
order as that of specularly reflected gyrating ions. Similar profiles 
were observed in subcritical and supercritical shocks, and no spe- 
cial behavior was associated with the first critical Mach number. 
Spectra in the foot and ramp were similar in shape, although the 
noise was | to 2 orders of magnitude more intense in the shock 
ramps than in the feet. Low frequency electric field spectra are 
rather flat, with spectral indices ~-2 to -1. Magnetic spectra are 
steeper, with spectral indices ~-4. Electric field intensities are posi- 
tively correlated with solar wind speed and inversely related to 
electron beta and Mach number. Magnetic components are positive- 
ly correlated with Mach number and beta. These results are gener- 
ally consistent with suggestions that the noise consists of lower 
hybrid waves driven by reflected gyrating ions in the foot, and by 
additional instabilities, such as the cross-field current, in the shock 
ramp. copyright American Geophysical Union 1988 


55437 Field-aligned current signatures in the near-tail 
region 1. ISEE observations in the plasma sheet boundary 
layer. Ohtani, S.; Kokubun, S.; Elphic, R.C.; Russell, C.T. 
(Geophysics Research Laboratory, University of Tokyo, 
Japan). Journal of Geophysical Research; 93: No. A9, 9709- 
9720(1 Sep 1988). 

Signatures of field-aligned current in the near-tail region are 
examined by using ISEE magnetometer data. We focus our atten- 
tion on steplike changes of magnetic field direction, which are in- 
terpreted as the spacecraft crossing of field-aligned current sheets. 
Individual case studies of two substorms on March 22, 1979 
(CDAW 6 events), indicate that the field-aligned current signatures 
in the near-tail region are consistent with observations at lower alti- 
tudes and that the currents in the plasma sheet boundary layer can 
be identified as parts of the large-scale current system, the region 1 
system. Statistical properties of the field-aligned currents are also 
studied. Earthward and tailward currents tend to be observed in 
postmidnight and in premidnight, respectively, as expected from the 
distribution of current direction in the region 1 system. The present 
result seems to be inconsistent with that of Elphic et al. (1985). 
This apparent discrepancy is due to the difference in identification 
of field-aligned currents signatures. They have analyzed field- 
aligned currents at the edge of the plasma sheet boundary layer, 
while we examine large-scale currents in the present analysis. It is 
thus suggested that small-scale field-aligned currents with opposite 
polarities are imbedded poleward of the region 1 system. The re- 
sults of these two studies are considered to be complementary to 
each other. The dependence of the current intensity on the geo- 
magnetic activity and the radial distance from the Earth indicates 
that there are two field-aligned current sources in the magnetotail. 


55438 Fine resolution measurements of the L-dependent 
energy threshold for isotropy at the trapping boundary. 
Imhof, W.L. (Lockheed Palo Alto Research Laboratory, 
Palo Alto, California). Journal of Geophysical Research; 93: 
No. A9, 9743-9752(1 Sep 1988). 

The fluxes of trapped and precipitating particles are often 
near equal at the trapping boundary in the radiation belts at low 
satellite altitudes. Near midnight this isotropy phenomenon was 
previously discovered frequently to occur only above an energy 
threshold which decreases rapidly with increasing L value. Now, 
much finer energy resolution measurements of the phenomenon for 
electrons have been performed with much lower backgrounds and 
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higher sampling rates, and hence better statistical accuracies in the 
energy spectra. Here we present details on the strong dependence 
of the measured ratios of precipitating to trapped electrons on the 
gyroradius of the particles. Published theoretical calculations for 
the L dependences of the magnetic rigidity of the onset of isotropy 
for both electrons and protons near midnight are compared with 
the present measurements under both very quiet and very disturbed 
magnetic activity conditions. The measured curves are generally 
steeper than the theoretical ones except for a few at very disturbed 
times when reasonable agreement is achieved. The frequency of oc- 
currence of an energy selective threshold for isotropy at the trap- 
ping boundary is presented as a function of magnetic local time; it 
was observed on 34% of the passes near midnight and seldom near 
noon. copyright American Geophysical Union 1988 


55439 Model for multiple throat structures in the polar 
cap flow entry region. Moses, J.J.; Siscoe, G.L.; Heelis, 
R.A.; Winningham, J.D. (Space Sciences Laboratory, The 
Aerospace Corporation, El Segundo, California). Journal of 
Geophysical Research; 93: No. A9, 9785-9790(1 Sep 1988). 

A two-dimensional ionospheric convection model has been 
developed to produce convection patterns for southward interplan- 
etary magnetic field (IMF) and a positive or negative IMF y com- 
ponent. The model consists of a movable, shear convection reversal 
boundary with a gap in it where flux enters the polar cap. The sign 
of IMF B/sub y/ determines the dayside gap geometry. We use this 
simple model to simulate measured ionospheric flows from the DE 
2 satellite. Roughly 35% of DE 2 passes that cross the dayside be- 
tween 0800 and 1400 hours MLT cannot be modeled with a single 
narrow flow entry region. By comparing model calculations and 
the measured ion flows, we show that the dayside flow entry 
region to the polar cap typically spans several hours in local time. 
The electric field can concentrate along portions of the polar cap 
entrance and weaken between the concentrated regions, thus form- 
ing multiple “throats.” copyright American Geophysical Union 
1988 


55440 Birkeland currents and charged particles in the 
high-latitude prenoon region: A new interpretation. Bythrow, 
P.F.; Potemra, T.A.; Erlandson, R.E.; Zanetti, L.J.; Klum- 
par, D.M. (The Johns Hopkins University Applied Physics 
Laboratory, Laurel, Maryland). Journal of Geophysical Re- 
search; 93: No. A9, 9791-9803(1 Sep 1988). 

Simultaneous, conjugate measurements of magnetic fields 
and charged particles at low altitude in the high-latitude prenoon 
sector and the magnetosheath were made with the DMSP F7, 
HILAT, and Active Magnetospheric Particle Tracer Explorers 
(AMPTE) CCE satellites on November 1, 1984. These data show 
that the low-latitude portion of the traditional “cusp” particle signa- 
ture is coincident with the prenoon region 1 current system in both 
hemispheres and for both northward and southward interplanetary 
magnetic fields (IMF). The traditional “cusp” Birkeland currents 
are associated with the dispersion region of cusp ions when the 
IMF is directed southward and with electron fluxes that are slight- 
ly enhanced over polar rain intensities. Finally, electron spectra 
measured by AMPTE CCE in the magnetosheath near 1000 MLT 
are similar in shape and energy to those acquired at low altitude by 
both DMSP F7 and HILAT. These observations indicate that for 
both northward and southward IMF, the traditional “cusp particle” 
signature is coincident with the region 1 Birkeland current system 
and maps to low altitude along field lines that thread the dayside 
boundary layer. The traditional “cusp” Birkeland current system 
flows along field lines that lie poleward of the region of cusp parti- 
cles and the region 1 current system. These field lines thread the 
plasma mantle. Thus, we suggest that the traditional “cusp” current 
system might be appropriately renamed the "mantle" Birkeland cur- 
rent system. copyright American Geophysical Union 1988 


55441 IMF B/sub y/ dependence of region 1 Birkeland 
currents near noon. Erlandson, R.E.; Zanetti, L.J.; Potemra, 
T.A.; Bythrow, P.F.; Lundin, R. (The Johns Hopkins Uni- 
versity Applied Physics Laboratory, Laurel, Maryland).. 
Journal of Geophysical Research; 93: No. A9, 9804-9814(1 
Sep 1988). 

We have conducted a statistical study of large-scale Birke- 
land currents, hot plasma, and the B/sub y/ component of the 
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interplanetary magnetic field. Forty-eight Viking orbits from July 
19, 1986, to September 2, 1986, were used in the study during a 
time period when the 3-R/sub E/ geocentric apogee was located 
near the dayside high-latitude region usually associated with the 
polar cusp. We first compared the location of magnetosheathlike 
electrons to the region 1 and “traditional cusp” Birkeland current 
systems near noon. It was found that the region 1 Birkeland current 
system was colocated with the region of most intense magneto- 
sheathlike electron flux. We therefore infer that the "tradional 
cusp” current system, located poleward of the region 1 system, is 
associated with field lines that extend to the plasma mantle in the 
outer magnetosphere. Using this same data base a statistical study 
between the B/sub y/ component of the IMF and the flow direc- 
tion of the region 1 Birkeland current system as a function of mag- 
netic local time was performed, We determined that the flow direc- 
tion of the region 1 current system near noon depends on the B/sub 
y/ component of IMF. The meridian that separates the dawnside 
and duskside region 1 Birkeland currents shifted to magnetic local 
times before noon when B/sub y/ was less than 0 nT, and to the 
afternoon when B/sub y/ was greater than 0 nT. The extent of the 
shift away from noon was dependent on the magnitude of the IMF 
B/sub y/ component. copyright American Geophysical Union 1988 


55442 Numerical model for auroral precipitation. Swift, 
D.W. (Geophysical Institute and Department of Physics, 
University of Alaska, Fairbanks). Journal of Geophysical Re- 
search; 93: No. A9, 9815-9830(1 Sep 1988). 

A numerical simulation model is used to show that the ve- 
locity distribution function of electrons responsible for the discrete 
aurora is modified by two processes; (1) In the region above the 
ionosphere, electrons are accelerated by a dc potential drop that ex- 
tends from the plasma sheet to the topside ionosphere. In this 
region the number of particles per unit length in a magnetic flux 
tube increases with altitude. The simulations also show that elec- 
trons will be accelerated to higher energies on field lines with low 
plasma density. (2) When the accelerated electron beam encounters 
the ionospheric plasma, wave-particle interactions occur. When the 
plasma density is a function of the coordinates perpendicular to the 
magnetic field, upper and lower hybrid waves are excited, which 
heat the electrons perpendicular to the magnetic field. Upper 
hybrid waves produce rapid perpendicular heating, which leads to 
large perpendicular gradients in the upward flowing parts of the 
electron distribution function, which in turn would enhance growth 
rates in auroral kilometric radiation. Linearized analysis of growth 
rates of upper and lower hybrid waves are presented to assess the 
likelihood that upper hybrid waves play a significant role in auroral 
processes. copyright American Geophysical Union 1988 


55443 Geographic distribution of lightning-induced elec- 
tron pricipitation observed as VLF/LF perturbation events. 
Inan, U.S.; Wolf, T.G.; Carpenter, D.L. (Space, Telecom- 
munications and Radioscience Laboratory, Stanford Univer- 
sity, Stanford, California). Journal of Geophysical Research; 
93: No. A9, 9841-9853(1 Sep 1988). 

Expected occurrence characteristics of lightning-induced 
electron precipitation (LEP) events at longitudes of the western 
(110° W) versus eastern (71° W) Unted States are considered from 
the point of view of available trapped particle flux at the edge of 
the loss cone. Considered from the point of view of available 
trapped particle flux at the edge of the loss cone. Considering pub- 
lished data on nighttime fluxes of >68 keV electrons observed at 
L=2.5, and for “direct” precipitation into the northern hemisphere 
induced by northern hemisphere lightning, the occurrence rate and 
flux levels are expected to a factor of 20—200 higher in the west 
than in the east, assuming no significant variation in lightning 
source activity with longitude. Again assuming lightning sources in 
the north, it is predicted that at 71° W, “mirrored” precipitation 
into the southern hemisphere would involve precipitation fluxes 
30—300 times higher than “direct” precipitation into the noerthern 
hemisphere. However, at 110° W and again assuming lightning in 
the north, southern hemisphere precipitation would tend to be lim- 
ited to that small fraction of particles that were initially scattered 
into the northern loss cone and that were then backscattered from 
the northern atmosphere so as to reach the south. 
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55444 Auroral electron energy and flux from molecular 
nitrogen ultraviolet emissions observed by the S3—4 satellite. 
Ishimoto, M.; Meng, C.; Romick, G.J.; Huffman, R.E. (The 
Johns Hopkins University Applied Physics Laboratory, 
Laurel, Maryland). Journal of Geophysical Research; 93: No. 
A9, 9854-9866(1 Sep 1988). 

The UV spectra over the southern hemisphere nightside aur- 
oral oval have been obtained from an AFGL spectral/photometric 
experiment on board the low-altitude polar-orbiting S3—4 satellite. 
A detailed analysis of nightside auroral spectra from seven orbits 
between mid-May and June 1978 was performed to estimate the av- 
erage energy and total energy flux of incident electrons. This study 
was based on observations of the N2 LBH (3—10) (1928 A) band 
and the Ne VK (O—5) (2604 A) band emission intensities and the 
application of model calculations by Strickland et al. [1983] and 
Daniell and Strickland [1986]. Comparison of the estimated quanti- 
ties with the statistical satellite measurement of incident particles by 
Hardy et al. [1985] indicates that the LBH (3—10) band emission 
intensity can be used to estimate the total energy flux of incident 
electrons, similar to the N2* 1N (O—O) (3914 A) band emission in- 
tensity in the visible region. In addition, the ratio of the BLH (3— 
10) to the VK (O—5) band emission intensities indicates the average 
energy of incident auroral electrons in much the same way that the 
N2* IN (O—O) and O I (6300 A) emission ratio does in the visible 
region. 


55445 Computer simulation of the Farley-Buneman insta- 
bility and anomalous electron heating in the auroral ionos- 
phere. Machida, S.; Goertz, C.K. ent of Physics 
and Astronomy, University of Iowa, Iowa City). Journal of 
Geophysical Research; 93: No. A9, 9993-10000(1 Sep 1988). 

We study the nonlinear saturation of the Farley-Buneman in- 
stability in a collisional plasma by a 2 1/2 dimensional electrostatic 
particle simulation which includes inelastic and elastic collisions of 
electrons and elastic collision of ions with neutrals. In our simula- 
tion, a uniform convection electric field is applied externally so that 
the relative velocity between the electrons and ions is greater than 
the ion sound speed and destabilizes the instability. We find a non- 
linear frequency shift from higher to lower frequencies and diffu- 
sion of the wave spectrum in two dimensional wave number space. 
We are especially interested in finding whether the saturated wave 
turbulence can account for the anomalous heating rates observed in 
the polar ionosphere by Schlegel and St.-Maurice (1981). We find 
that the dominant mechanism for electron heating is due to an en- 
hanced effective electron collision frequency and hence enhanced 
resistive heating as suggested by Primdahl (1986) and Robinson 
(1986) and not due to the heating of electrons by the electric field 
of the waves parallel to the magnetic field. For the ionospheric 
conditions discussed by Schlegel and St.-Maurice (1981) we find an 
anomalous heating rate of about 4 x 10°? W/m*. copyright Ameri- 
can Geophysical Union 1988 


55446 Generation of electron conical distributions by 
upper hybrid waves in the Earth's polar region. Wong, H.K.; 
Menietti, J.D.; Lin, C.S.; Burch, J.L. (Department of Space 
Sciences, Southwest Research Institute, San Antonio, 
Texas). Journal of Geophysical Research; 93: No. A9, 10025- 
10028(1 Sep 1988). 

The heating of electron populations through resonant wave- 
particle interaction with upper hybrid turbulence is examined. It is 
first demonstrated that upper hybrid waves are easily excited by a 
population of warm electrons with a loss cone type distribution in a 
background of cold electron plasma. Quasi-linear theory is then 
used to show that the upper hybrid turbulence can preferentially 
heat the warm electrons in the perpendicular direction. In analogy 
to ion conic formation, this perpendicular heating process is a 
viable mechanism of generating electron conical distributions ob- 
served in the Earth’s midaltitude polar regions. copyright American 
Geophysical Union 1988 


55447 Comparison of the plasma wave spectra for the 
eight AMPTE chemical releases, Koons, H.C.; Anderson, 
R.R. (Space Sciences Laboratory, The Aerospace Corpora- 
tion, Los Angeles, California). Journal of it abe Re- 
search; 93: No. A9, 11016-11024(1 Sep 1988). 

The Active Magnetospheric Particle Tracer Explorers 
(AMPTE) IRM spacraft performed a series of eight chemical re- 
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leases in essentially comparable pairs. There were two lithium re- 
leases in the solar wind, two lithium and two barium releases in the 
near-Earth magnetotail, and two barium releases to simulate artifi- 
cial comets, one in the solar wind and the other in the magneto- 
sheath. A variety of plasma waves were observed in conjunction 
with each of the releases. Although there were unique features as- 
sociated with some of the individual releases, the comparable re- 
leases generally produced similar wave emissidns. This paper dis- 
cusses the similarities and differences among the releases. copyright 
American Geophysical Union 1988 


55448 Ionospheric wave and irregularity measurements 
using passive radio astronomy Erickson, W.C.; 
Mahoney, M.J.; Jacobson, A. R:: ; Knowles, S.H. (Clark Lake 
Radio Observatory, College Park, MD (USA); California 
Institute of Technology, Pasadena (USA); Los Alamos Na- 
tional Lab., NM (USA); Naval Space Surveillance System, 
a VA (USA)). Radio Science; 23: 273-282(Jun 

The observation of midlatitude structures using passive radio 
astronomy techniques is discussed, with particular attention being 
given to the low-frequency radio telescope at the Clark Lake Radio 
Observatory. The present telescope operates in the 10-125-MHz fre- 
quency range. Observations of the ionosphere at separations of a 
few kilometers to a few hundreds of kilometers by the lines of sight 
to sources are possible, allowing the determination of the ampli- 
tude, wavelength, direction of propagation, and propagation speed 
of ionospheric waves. Data are considered on large-scale ionospher- 
ic gradients and the two-dimensional shapes and sizes of ionospher- 
ic irregularities. 10 references. 
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REFER ALSO TO CITATION(S) 54026, 54391, 54392, 54427, 54430, 54432, 
54434, 54435, 54436, 54437, 54438, 54439, 54440, 54441, 54442, 54443, 54575, 
54576, 54577, 54578, 55430, 55547, 55549, 55645, 55910 


55449 (AD-A—194308/3/XAB) Infrared detection using 
Rydberg atoms. Final report, 1 March 1979-30 November 
1987. Kleppner, D. (Massachusetts Inst. of Tech., Cam- 
bridge (USA). Research Lab. of Electronics). Apr 1988. 6p. 
NTIS, PC A02/MF AOl1. 

This is the final report on a program of research on Rydberg 
atoms and radiation. The goal of the program was to use Rydberg 
atoms to explore new types of fundamental radiative phenomena. 
As demonstrated by the research generated by this line of inquiry 
in laboratories in the U.S. and abroad, the program has been suc- 
cessful. A new area of study called Cavity Quantum Electrodynam- 
ics has emerged in the last few years. Research under this grant on 
inhibited spontaneous emission is often regarded as seminal in that 
development. The Principal Investigator was awarded the 1986 Da- 
visson-Germer Prize of the American Physical Society for research 
on Rydberg Atoms in applied fields: research under this grant was 
central to that achievement. Early work under the grant involved 
developing techniques for studying radiative transfer of Rydberg 
atoms on a level-by level basis. During this time the P.I. conceived 
the idea of of turning off spontaneous emission by Rydberg atoms. 
A closely related idea - the inhibition of black-body radiative trans- 
fer - was demonstrated shortly thereafter. Full demonstration of in- 
hibited spontaneous emission required the development of a tech- 
nique for transferring atoms to the so-called circular Rydberg 
states. These are states of the highest-possible angular momentum 
for a given principal quantum number. The author’s method has 
been adapted in other laboratories, and is now being employed in 
Rydberg-atom studies and in a new type of measurement of the 
Rydberg constant. The most-exciting advance under the grant has 
been the demonstration that spontaneous emission can indeed be 
switched off. 
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55450 (CEA-CONF—9205) Selective photoionization and 
photodissociation of molecules following inner shell excita- 
tion. Nenner, I. (CEA CEN Saclay, 91 - Gif-sur-Yvette 
(France). Dept. de Physico Chimie; Laboratoire pour 
l'Utilisation du Rayonnement Electromagnetique (LURE), 
Paris-11 Univ., 91 - Orsay (FR)). (CEA Centre d’Etudes 
Nucleaires de Saclay, 91 - Gif-sur-Yvette (France). Dept. de 
Physico-Chimie). 1987. 16p. (CONF-870715—). NTIS (US 
Sales Only), PC A03/MF A0Ol. Order Number 
DE88754679/JAW. 

From 15. international conference on the physics of electron- 
ic and atomic collisions; Brighton, UK (22 Jul 1987). 

A review of the selective photoionization and photodissocia- 
tion of molecules following inner shell excitation is presented. The 
localized character of the excitation around the absorbing atom 
shows that the electronic deexcitation and dissociation channels are 
specific. The recent experimental results obtained with synchrotron 
radiation by photoelectronic spectroscopy and mass spectrometry 
are examined: - competition between autoionization and dissociation 
in neutral fragments; - selective pathway of multiionization and se- 


lectivity of absorbing sites of the fragmentation channel of the re- 
sidual ions. 


55451 (CEA-CONF—9362) Beam-foil spectroscopy of 
chlorine and sulfur ions. Frot, D.; Barchewitz, R.; Cukier, 
M.; Dei-Cas, R.; Bruneau, J. (Paris-6 Univ., 75 (France); 
Paris - 11 Univ., 91 - Orsay (France). Lab. de Physique des 
Plasmas; CEA Centre d'Etudes de Bruyeres-le-Chatel, 91 
(FR); CEA Centre d'Etudes de Limeil, 94 - Villeneuve- 
Saint-Georges (FR)). (CEA Centre d'Etudes de Bruyeres-le- 
Chatel, 91 (France); CEA Centre d’Etudes de Limeil, 94 - 
Villeneuve-Saint-Georges (France)). 1987. 5p. (CONF- 
8709135—). NTIS (US Sales Only), PC A0O2/MF AO1. 
Order Number DE88754692/JAW. 

From 14. international conference on X-ray and inner-shell 
processes; Paris, France (14 Sep 1987). 

We report on the measurement of spectra of highly stripped 
chlorine and sulfur ions in the energy ranges of, respectively, 2900 - 
350C eV and 2300 - 2600 eV. The spectra have been obtained after 
excitation of ions travelling through a thin carbon foil. X-rays emit- 
ted by the emerging beam are analysed with a Johann-type bent 
crystal spectrometer. The observation angle with respect to the 
beam axis is 54/sup 0/. The interpretation of the spectra is per- 
formed by comparing experimental results with Multiconfiguration 
Dirac-Fock (MCDF) calculated energies and intensities. All the 
lines are interpreted by 2p - Is transitions (K/sup a/ spectrum) in 


excited ions with, respectively, H-, He-, Li-, Be- and B-like electron 
structures. 


55452 (CONF-8704112—, pp 1-13) Advances in accelera- 
tor mass spectrometry. Woelfli, W. (Institut fuer Mittelener- 
giephysik, Zuerich (Switzerland)). 1987. Elsevier Science 
Publishers Co. Inc., 52 Vanderbilt Ave., New York 10017. 
Order Number T188013520/JAW. 
From 4. international symposium on accelerator mass spec- 
trometry; Ontario, Canada (27 Apr 1987). 
ecent advances in the detection of some of the most impor- 
tant cosmogenic long-lived radioisotopes using the techniques of ac- 
celerator mass spectrometry, in particular, the developments in ac- 
curacy approaching 0.3% for '*C and 1-3% for Be, 7*Al, **Cl 
and the improvement of the detection limits at low acceleration 
voltages, are discussed. Some novel applications of these radionu- 


clides in archaeology, oceanography, climatology and hydrology 
are given. 


55453 (CONF-8704112—, pp 18-21) Determination of 
*He with a tandetron accelerator at 0.8 MV. Jiang, S.; Liu, 
Y.; Cui, Y.; Wang, X.; Zhu, B.; Yan, X.; Qin, L. (Institute 
of Atomic Energy, Beijing (China)). 1987. Elsevier Science 
Publishers Co. Inc., 52 Vanderbilt Ave., New York 10017. 
Order Number T188013520/JAW. 
From 4. international symposium on accelerator mass spec- 
trometry; Ontario, Canada (27 Apr 1987). : 
measurement of *He in natural gas was carried out using 
a 1 MV tandetron accelerator at 0.8 MV terminal voltage and an rf 
ion source. To eliminate interfering backgrounds of Hs, HD and 
3H, helium ions in charge state 2+ were selected. The *He/*He 
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ratio in the helium gas was measured to be 1.4 x 10~’. The back- 
ground originating from *He** ions through charge changing proc- 
esses in the residual gas of the accelerator and scattering in the 
switching magnet was removed completely with an Al absorber in 
front of the detector. The sensitivity for determining the *He/*He 
ratio was better than 107 ?® 


55454 CONF-8704112—, pp 22-26) Measurements of 
10Be and **Al with a tandetron AMS facility. Raisbeck, 
G.M.; Yiou, F.; Bourles, D.; Lestringuez, J.; Deboffle, D. 
(Laboratoire Rene Bermas, Orsay (France)). 1987. Elsevier 
Science Publishers Co. Inc., 52 Vanderbilt Ave., New York 
10017. Order Number TI88013520/JAW. 

From 4. international symposium on accelerator mass spec- 
trometry; Ontario, Canada (27 Apr 1987). 

The present status for measuring '°Be and Al at the Gif- 
sur-Yvette Tandetron AMS facility is reviewed. The authors con- 
clude that the capabilities for these two isotopes (especially *°Be) 


are competitive with those currently obtained at higher energy ac- 
celerators. 


55455 (CONF-8704112—, pp 37-40) Ion source sample 
preparation techniques for carbon-14 AMS measurements. 
Balsley, D.R.; Farwell, G.W.; Grootes, P.M.; Schmidt, F.H. 
(Univ. of Washington, Seattle (USA)). 1987. Elsevier Sci- 
ence Publishers Co. Inc., 52 Vanderbilt Ave., New York 
10017. Order Number T1I88013520/JAW. 

From 4. international symposium on accelerator mass spec- 
trometry; Ontario, Canada (27 Apr 1987). 

The authors methods for preparing solid graphite and other 
types of carbon samples possessing good geometrical characteristics 
and producing large beams are described. Sample material prepared 
as amorphous carbon, or as graphite powder, is encapsulated in tan- 
talum, compressed to ~ 14 kbar, and heated in vacuum to ~ 
2500°C. The end of the capsule is cut off, exposing a smooth and 
hard graphite surface which provides excellent emittance in a re- 
flection-type sputter source. The powder is prepared from COz by 
the hydrogen-iron powder catalysis method. Silver-carbon mixtures 
with good geometrical properties can also be prepared with their 
press. 


55456 (CONF-8704112—, pp 45-49) Gas ion source for 
radiocarbon dating. Bronk, C.R.; Hedges, R.E.M. (Oxford 
Univ. (England)). 1987. Elsevier Science Publishers Co. 
Inc., 52 Vanderbilt Ave., New York 10017. Order Number 
T188013520/JAW. 

From 4. international symposium on accelerator mass spec- 
trometry; Ontario, Canada (27 Apr 1987). 

An ion source for operation with carbon dioxide gas has 
been designed and built. They report on the operation of this 
source on an ion source test bench at Oxford. The ion source is ca- 
pable of giving C™ currents of up to 24 pA at an efficiency of ap- 
proximately 10% by sputtering the gas adsorbed on to a titanium 
surface. Different titanium targets are used for each sample and 
with sample changing times of 5 min the cross contamination be- 
tween samples. is measured to be less than 0.1%. Background cur- 
rents have been reduced to about 70-100 nA by cutting down the 
hydrocarbons present in the vacuum system. These background 
currents are found to be constant to within 10% when argon or air 
is fed into the ion source instead of carbon dioxide. The back- 
ground currents can therefore be subtracted when the ion source is 
used for radiocarbon measurements. A sample changing mechanism 
for twelve targets is used which operates in vacuum and, together 


with the rest of the ion source, is under computer control for unat- 
tended operation. 


55457 (CONF-8704112—, pp 50-56) Catalyst and binder 
effects in the use of filamentous graphite for AMS. Vogel, 
J.S.; Southon, J.R.; Nelson, D.E. (Simon Fraser Univ., Bur- 
naby, British Columbia (Canada)). 1987. Elsevier Science 
Publishers Co. Inc., 52 Vanderbilt Ave., New York 10017. 
Order Number T1I88013520/JAW. 

From 4. international symposium on accelerator mass spec- 
trometry; Ontario, Canada (27 Apr 1987). 

Filamentous graphite produced by the reduction of carbon 
dioxide over a transition metal catalyst has been used as a sample 
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material in the AMS counting of 'C for several years. While iron 
has been the most common catalyst used, cobalt and nickel have 
also been investigated. They have compared the reaction’s total iso- 
topic fractionation using these three metals in various powder 
forms. The graphite produced over these catalysts have been com- 
pared with respect to ion beam intensity and measured isotope ratio 
in their AMS system. The use of the reduction catalysts as graphite 
binders improved the very poor thermal conductivity of pure fila- 
mentous graphite. The relative advantages of the elements for 
modern contamination of the sample material were also determined. 


55458 (CONF-8704112—, pp 57-58) Isobar discrimina- 
tion using the negative ion instability of hydrogen halides. 
Kilius, L.R.; Nadeau, M.J.; Rucklidge, J.C.; Litherland, 
A.E. (Univ. of Toronto, Ontario (Canada)). 1987. Elsevier 
Science Publishers Co. Inc., 52 Vanderbilt Ave., New York 
10017. Order Number T188013520/JAW. 

From 4. international symposium on accelerator mass spec- 
trometry; Ontario, Canada (27 Apr 1987). 

A detection limit of < 1.3 x 10~'* for the production and 
extraction of H **Cl- relative to **Cl~ has been achieved. This can 
make possible the detection of *S (84.3 d) using the stable HS™ 
(EA = 2.3 eV) molecular ion and the corresponding instability of 
HCI-. In light of this very preliminary detection limit, the implica- 
tions of a similar separation for the isobaric pair ™Br-7°Se (6.5 x 
10~* a) are discussed. 


55459 (CONF-8704112—, pp 83-86) Quantum mechani- 
cal effects on sputter source isotope fractionation. Nadeau, 
M.J.; Kieser, W.E.; Beukens, R.P.; Litherland, A.E. (Univ. 
of Toronto, Ontario (Canada)). 1987. Elsevier Science Pub- 
lishers Co. Inc., 52 Vanderbilt Ave., New York 10017. 
Order Number T188013520/JAW. 

From 4. international symposium on accelerator mass spec- 
trometry; Ontario, Canada (27 Apr 1987). 

The negative ion production probabilities for ions of differ- 
ing masses have been calculated for a simplified sputter source ge- 
ometry using the formalism developed by Norskov and Lundqvist. 
The isotope fractionation derived from this probability is, as expect- 
ed, a strongly varying function of the sputter cathode surface con- 
ditions. The results of these calculations using the carbon isotopes 
as an example are discussed with regard to their implications for 
accelerator mass spectrometry (AMS). 


55460 (CONF-8704112—, pp 151-154) Mass spectrome- 
try of *'Ca with the RCNP AVF cyclotron. Itahashi, T.; 
Fukuda, T.; Shimoda, T.; Fujita, Y.; Yamagata, T.; Nagame, 
Y. (Osaka Univ., Toyonaka (Japan)). 1987. Elsevier Science 
Publishers Co. Inc., 52 Vanderbilt Ave., New York 10017. 
Order Number T188013520/JAW. 

From 4. international symposium on accelerator mass spec- 
trometry; Ontario, Canada (27 Apr 1987). 

Accelerator mass spectrometry of *'Ca has been investigated 
with an AVF cyclotron. The sensitivity was improved remarkably 
by taking advantage of the positive ions free from the molecular in- 
terference. The isobar interference of *'K was overcome with a pu- 
rified CaF. single crystal in the ion source and by selecting the 
charge state of ions. The level of sensitivity achieved is a concen- 
tration of **Ca/Ca - 1.3 x 107% 


55461 (CONF-8704112—, pp 155-158) Advantages of 
AMS to field archaeologists. Wendorf, F. (Southern Meth- 
odist Univ., Dallas, TX (USA)). 1987. Elsevier Science Pub- 
lishers Co. Inc., 52 Vanderbilt Ave., New York 10017. 
Order Number TI88013520/JAW. 

From 4. international symposium on accelerator mass spec- 
trometry; Ontario, Canada (27 Apr 1987). 

AMS has successfully resolved several controversies con- 
cerning the anomalously early appearance of early objects (domesti- 
cated plants in both the Old and New Worlds, late Pleistocene 
people in the New World), and will continue to be used for this 
purpose. However, it may be of greater importance in the future as 
an integral part of research programs designed to exploit the tech- 
nique, such as the evaluation of prehistoric settlements, tracing the 
development of the modern form of humans and the radiation of 
Upper Paleolithic technology. 
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55462 (CONF-8704112—, pp 159-163) AMS **C dating 
of critical bone samples: p protocol and criteria for 
evaluation. Taylor, R.E. (Univ. of California, Riverside 
(USA)). 1987. Elsevier Science Publishers Co. Inc., 52 Van- 
derbilt Ave., New York 10017. Order Number T1I88013520/ 
JAW. 

From 4. international symposium on accelerator mass spec- 
trometry; Ontario; Canada (27 Apr 1987). 

AMS “C determinations on samples of human bone from 
sites in the Western Hemisphere currently play an important role in 
discussions concerning the timing of the initial peopling of the New 
World. Previous AMS “C analysis has indicated that all New 
World human skeletal samples previously assigned Pleistocene ages 
in the range of 70,000-20,000 years B.P. are, in fact, of Holocene 
age. It is proposed that future AMS ‘*C measurements on human 
bone samples from the New World suspected to be of an age in 
excess of late terminal Pleistocene be conducted in what is defined 
as a critical sample AMS ‘‘C analysis mode. A series of procedures 
and protocols are proposed for such critical analyses. 


55463 (CONF-8704112—, pp 164-165) Why date old 
bones?. Gillespie, R. (Australian National Univ., Canberra). 
1987. Elsevier Science Publishers Co. Inc., 52 Vanderbilt 
Ave., New York 10017. Order Number T188013520/JAW. 

From 4. international symposium on accelerator mass spec- 
trometry; Ontario, Canada (27 Apr 1987). 

The methods for pretreatment and purifications of bone have 
not been accorded the same standard protocols that are applied to 
other sample materials. Many users lack confidence in bone dates, 
with some justification, and it is not clear how to proceed. With the 
advent of AMS dating, it is becoming easy to date very small 
amounts of highly purified samples such as single amino acids from 
bone collagen. This note serves a warning that there are dangers in 
the uncritical application of powerful separation and measurement 
techniques to uncharacterized material. 


55464 (CONF-8704112—, pp 166-168) Indications of 
pleistocene man on Sardinia. Klein Hofmeijer, G.; Sondaar, 
P.Y.; Alderliesten, C.; Van der Borg, K.; de Jong, A.F.M. 
(Rijsuniversiteit Utrecht (Netherlands)). 1987. Elsevier Sci- 
ence Publishers Co. Inc., 52 Vanderbilt Ave., New York 
10017. Order Number T188013520/JAW. 

From 4. international symposium on accelerator mass spec- 
trometry; Ontario, Canada (27 Apr 1987). 

Human fossils found in a Pre-Neolithic cave deposit (Cor- 
beddu cave, Sardinia) represent the first human remains associated 
with an endemic impoverished island fauna. Radiocarbon dating by 
AMS in Utrecht provided the chronological framework of the cave 
sediments for better understanding of the time-related human activi- 
ties. The aberrant morphology of the human fossils and the unique 
character of worked deer bones discovered, suggest the develop- 
ment of an endemic Pleistocene human culture, adapted to the re- 
stricted island conditions and the hunting of ochotonids and deer. 


55465 (CONF-8704112—, pp 169-172) Results from the 
Arizona TAMS facility: AMS ages of athletic, artistic, and 
animal artifacts. Donahue, D.J.; Jull, A.J.T.; Linick, T.W.; 
Hatheway, A.; Toolin, L.J.; Gore, B.; Damon, P.E. (Univ. 
of Arizona, Tucson (USA)). 1987. Elsevier Science Publish- 
ers Co. Inc., 52 Vanderbilt Ave., New York 10017. Order 
Number T188013520/JAW. 

From 4. international symposium on accelerator mass spec- 
trometry; Ontario, Canada (27 Apr 1987). 

In this paper they will describe the operation of the Univer- 
sity of Arizona tandem accelerator mass spectrometer facility, 
present some results that demonstrate the precision with which ra- 
diocarbon measurements can be made and describe several experi- 
ments that have been completed on a variety of artifacts. 
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55466 (CONF-8704112—, pp 173-178) ™*C dating of ar- 
chaeological samples by AMS of Tokyo University. Kobaya- 
shi, K.; Yoshida, K.; Imamura, M.; Nagai, H.; Yoshikawa, 
H.; Yamashita, H.; Okizaki, S.; Honda, M. (Univ. of Tokyo 
(Japan)). 1987. Elsevier Science Publishers Co. Inc., 52 
Vanderbilt Ave. New York 10017. Order Number 
T188013520/JAW. 

From 4. international symposium on accelerator mass spec- 
trometry; Ontario, Canada (27 Apr 1987). 

With an internal beam monitor method, a technique similar 
to that applied to 'Be, it is possible to obtain reasonably precise 
measurements of ‘*C/!*C. The typical reproducibility was about 
+/- 2% for *C/'*C measurements of standard samples, and the 
best background level was *C/'2C < 3 x 10° '* which correspond- 
ed to an age of more than 67,000 years. '*C measurements were 
attempted on some archaeological samples. Two of them were 
charred seeds and pieces of wood, which gave results close to the 
background level. The other two samples were small pieces of skel- 
etons of human hunter gatherers, from which collagen was extract- 
ed and *C/C ratios were measured. 


55467 (CONF-8704112—, pp 179-186) Late quaternary 
extinctions: the promise of TAMS ‘C dating. Martin, P.S. 
(Univ. of Arizona, Tucson (USA)). 1987. Elsevier Science 
Publishers Co. Inc., 52 Vanderbilt Ave., New York 10017. 
Order Number T188013520/JAW. 

From 4. international symposium on accelerator mass spec- 
trometry; Ontario, Canada (27 Apr 1987). 

In the last 30,000 years late Quaternary extinctions eliminat- 
ed over two-thirds of the large land mammals of America and Aus- 
tralia and most of the endemic land vertebrates on oceanic islands. 
Specimens of extinct animals yielding too little organic material for 
measurement in decay counters are suitable for TAMS dating. Ini- 
tial results support older evidence of an extinction chronology that 
was catastrophic regionally, transgressive globally, and linked to 
the spread of prehistoric people. 


55468 (CONF-8704112—, pp 187-192) Shroud of Turin: 
relic or icon?. Dale, W.S.A. (Univ. of Western Ontario, 
London (Canada)). 1987. Elsevier Science Publishers Co. 
Inc., 52 Vanderbilt Ave., New York 10017. Order Number 
T188013520/JAW. 

From 4. international symposium on accelerator mass spec- 
trometry; Ontario, Canada (27 Apr 1987). 

The Shroud of Turin, a linen cloth on which appear the im- 
prints of the front and back of a crucified man, can be historically 
traced to ca. 1354 A.D. Many believe it to be a true relic of the 
Passion of Christ. Many others regard it as a fake. This paper sug- 
gests a third alternative, that it is an icon dating from the 11th cen- 
tury. If future scientific tests, of which radiocarbon dating will be 
the most important, support this theory, the Shroud of Turin may 
well be recognized as one of the masterpieces of Christian art. 


55469 (CONF-8704112—, pp 193-195) Turin workshop 
on radiocarbon dating the Turin Shroud. Gove, H.E. (Nucle- 
ar Structure Research Lab., Rochester, NY (USA)). 1987. 
Elsevier Science Publishers Co. Inc., 52 Vanderbilt Ave., 
New York 10017. Order Number T188013520/JAW. 

From 4. international symposium on accelerator mass spec- 
trometry; Ontario, Canada (27 Apr 1987). 

A workshop to explore the procedures for making carbon-14 
measurements on the cloth of the Shroud of Turin was held in 
Turin, Italy on September 29, 30 and October 1, 1986. It was spon- 
sored by the Pontifical Academy of Sciences whose president 
chaired the workshop and by the Archbishop of Turin. Twenty- 
two people participated including representatives from seven lab- 
oratories who have indicated a willingness to carry out the meas- 
urements if a request to do so from the Vatican is forthcoming. A 
protocol for carrying out this task was agreed upon by the work- 
shop delegates and has been presented to Vatican authorities. 


55470 (CONF-8704112—, pp 196-202) Accelerator mass 
spectrometry and ice core research. Oeschger, H. (Univ. of 
Bern (Switzerland)). 1987. Elsevier Science Publishers Co. 


Inc., 52 Vanderbilt Ave., New York 10017. Order Number 
TI88013520/JAW. 





From 4. international symposium on accelerator mass spec- 
re Ontario, Canada (27 Apr 1987). 
S has opened up the possibility of measuring ‘Be and 
36Cl on Mperticce of 1 kg of ice and “*C on CO: extracted from 10 
kg of ice. The ‘Be data of Greenland ice cores show fluctuations 
which are correlated with the short-term (200 yr) ™C variations 
observed in tree-rings. Also major climatic changes due to the cor- 
responding precipitation rate changes are reflected in the 'Be con- 
centrations. First ™“C results are promising. Precise ‘*C dating 
would help to synchronize the climatic events in the two hemi- 
spheres during the glacial-postglacial transition. **Cl/'°Be ratio 
data show a strong scatter, probably due to a different geochemical 
behavior of Cl and Be. 


55471 (CONF-8704112—, pp 203-206) ‘Be measure- 
ments on polar ice: comparison of Arctic and Antarctic 
records. Beer, J.; Bonani, G.; Hofmann, H.J.; Suter, M.; 
Synal, A.; Woelfli, W.; Oeschger, H.; Siegenthaler, U.; 
Finkel, R.C. (ETH-Hoenggerberg, Zuerich (Switzerland)). 
1987. Elsevier Science Publishers Co. Inc., 52 Vanderbilt 
Ave., New York 10017. Order Number T1I88013520/JAW. 

From 4. international symposium on accelerator mass spec- 
trometry; Ontario, Canada (27 Apr 1987). 

A new semicontinuous ‘Be record from Byrd station, Ant- 
arctica, is presented and compared with the Camp Century record 
from Greenland. Although the comparison of the Holocene parts of 
the two profiles is seriously hampered by lack of a reliable time 
scale for the Byrd core, there is evidence for common features. The 
establishment of the existence of global features in '°Be records is 
of great importance for the interpretation of }°Be concentrations in 
terms of production rate changes due to helio- and geomagnetic 
modulation. In addition '°Be time marks could be used to synchro- 


nize the climatic records of the Northern and Southern hemi- 
spheres. 


55472 (CONF-8704112—, pp 207-210) **Cl and Be 
profiles in Greenland ice: dating and production rate vari- 
ations. Elmore, D.; Conard, N.J.; Kubik, P.W.; Gove, H.E.; 
Wahlen, M.; Beer, J.; Suter, M. (Univ. of Rochester, NY 
(USA)). 1987. Elsevier Science Publishers Co. Inc., 52 Van- 
derbilt Ave., New York 10017. Order Number T188013520/ 
JAW. 

From 4. international symposium on accelerator mass spec- 
trometry; Ontario, Canada (27 Apr 1987). 

Concentrations of the cosmogenic radioisotopes **Cl and 
10Be have been measured in the top portion of the 1966 Camp Cen- 
tury deep ice core using tandem accelerator mass spectrometry. 
The primary motivations were to look for correlations with solar 
activity and to test the possibility that the ratio of ‘Be to **Cl 
would provide a means for dating old ice. An increase in each radi- 
oisotope is seen during the Maunder sunspot minimum (1650 to 
1715 A.D.), as expected, but there are fluctuations of a factor of 2 
or more over short time periods and a possible correlation with 
solar activity is apparent only when the data is mathematically 
smoothed. Variations of the 'Be/**Cl ratio by about a factor of 
five are observed which means that dating of ice by single ‘°Be/ 


36C] measurements covering the precipitation of only a few years 
will not be possible. 


55473 (CONF-8704112—, pp 211-215) **Cl studies at 
the ETH/SIN-AMS facility. Suter, M.; Beer, J.; Bonani, G.; 
Hofmann, H.J.; Michel, D.; Oeschger, H.; Synal, H.A.; 
Woelfli, W. (ETH-Hoenggerberg, Zuerich (Switzerland)). 
1987. Elsevier Science Publishers Co. Inc., 52 Vanderbilt 
Ave., New York 10017. Order Number T188013520/JAW. 
From 4. international symposium on accelerator mass spec- 

a, aoe Canada (27 Apr 1987). 
Cl has been measured in polar ice from Dye 3 (65° 11'N, 
43° 50’W) and Camp Century (77° 11’'N, 82° 08’W) in Greenland. In 
an exploratory study 4 series consisting of about 20 samples each 
have been selected covering approximately the following time peri- 
ods: 12,000 - 10,000 BP (transition Wisconsin-Holocene), 1530-1730 
A.D. (Maunder minimum), 1942-1977 A.D. (nuclear bomb pulse) 
and 1978 (seasonal variations). The results are compared with 'Be 
data of the same cores which were measured previously. The vari- 
ations of the '°Be/**Cl ratio are generally larger than expected 
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from the-experimental errors indicating that this ratio is not suitable 
for dating of old ice. 


55474 (CONF-8704112—, pp 216-222) Application of 
AMS dating to the paleogeography of the Canadian high 
Arctic. England, J. (Univ. of Alberta, Edmonton (Canada)). 
1987. Elsevier Science Publishers Co. Inc., 52 Vanderbilt 
Ave., New York 10017. Order Number T188013520/JAW. 

From 4. international symposium on accelerator mass spec- 
trometry; Ontario, Canada (27 Apr 1987). 

g the last glaciation, ice limit on northern Elles- 
mere Island was only 5-40 km beyond present ice margins due to 
the area’s severe aridity. Many glaciers calved into a full glacial sea 
that transgressed the ice-free fiords and interislands channels to 140 
m asl. Chronological evidence for the full glacial sea was first pro- 
vided by conventional '*C dates on large samples ( > 40 g) that 
predated the onset of deglaciation and emergence by 1000 to 3000 
years. Because some shell samples yielded conventional dates that 
ranged from 7025 to 10,760 BP it was recognized that AMS dating 
of individual valves was necessary to determine their true range of 
ages. This paper discusses the application of AMS dating to the im- 
proved understanding of the full glacial sea. The full glacial sea is 
important geophysically and paleoclimatically because it records 
the complete history of glacial loading and unloading. Furthermore, 
the full glacial sea contradicts the popular notion that pervasive 
high latitude ice sheets inundated the Northern Hemisphere around 
18,000 BP. The new perspectives generated by the full glacial sea 
and the prospects of AMS dating will test many basic views con- 
cerning glacial dynamics and the evolution of the landscape in 
Arctic Canada. 


55475 (CONF-8704112—, pp 223-227) AMS ‘C-chro- 
nology of the deglacial warming of the North Atlantic Ocean. 
Duplessy, J.; Bard, E.; Arnold, M.; Maurice, P. (CNRS- 
CEA, Gif-sur-Yvette (France)). 1987. Elsevier Science Pub- 
lishers Co. Inc., 52 Vanderbilt Ave., New York 10017. 
Order Number T188013520/JAW. 

From 4. international symposium on accelerator mass spec- 
trometry; Ontario, Canada (27 Apr 1987). 

4c ages determined by accelerator mass spectrometry for 
small monospecific samples of foraminifera (2000 shells = 1 mg 
carbon) in two deep sea cores from the North Atlantic are used, 
together with a paleoclimatic study, to determine the rate of climat- 
ic changes in the North Atlantic during the last Deglaciation. The 
maximum rate of warming has been 4°C/century about 12,500 
years ago off Portugal and the mean rate of retreat of the polar 
front from 40° to 55°N was greater than 2 km/year during 1000 
years. 


55476 (CONF-8704112—, pp 228-231) Application of 
4C-dating to sedimentary geology and climatology: sea-level 
and climate change during the holocene. Nakai, N.; Ohishi, 
S.; Kuriyama, T.; Nakamura, T. (Nagoya Univ. (Japan)). 
1987. Elsevier Science Publishers Co. Inc., 52 Vanderbilt 
Ave., New York 10017. Order Number T1I88013520/JAW. 

From 4. international symposium on accelerator mass spec- 
ae Ontario, Canada (27 Apr 1987). 

S *C dating of small sized fossil shells, wood chips and 
anaemia humic matter has been applied to the investigation of 
paleoclimatic and sea-level changes in the Holocene, using three es- 
tuarine and brackish lake sediment cores, drilled in Kawasaki city 
and Lake Hamanako, Japan. Precise and detailed ages at differing 
depths clarified large transitions of Holocene sedimentation rates, of 
two orders of magnitude. The vertical variation in 64°C and C/N 
results for sedimentary organic matter, combined with AMS “*C 
ages, established continuous climatic and sea-level fluctuation pat- 
terns through time and indicated the existence of neoglaciation co- 
incident with the marine regression at 7500 to 7000 yr BP. 


55477 (CONF-8704112—, pp 232-237) Be production 
rate variations as recorded in a mid-latitude lake sediment. 
Brown, T.A.; Nelson, D.E.; Southon, J.R.; Vogel, J.S. 
(Simon Fraser Univ., Burnaby, British Columbia (Canada)). 
1987. Elsevier Science Publishers Co. Inc., 52 Vanderbilt 
Ave., New York 10017. Order Number T188013520/JAW. 

From 4. international symposium on accelerator mass spec- 
trometry; Ontario, Canada (27 Apr 1987). 
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Records of the relative variations of the ‘Be production 
rate over the last 11 ka have been derived from ‘Be concentrations 
measured in a mid-latitude lake sediment. Uncertainties concerning 
the variations of the global precipitation distribution prevent the 
unambiguous determination of the '°Be production variations over 
the Holocene. The general limitations of determining past '°Be pro- 
duction rates from measured local ‘Be concentrations are dis- 
cussed. 


55478 (CONF-8704112—, pp 238-245) Cosmogenic nu- 
clides produced in situ in terrestrial solids. Lal, D. (Scripps 
Institution of Oceanography, La Jolla, CA (USA)). 1987. 
Elsevier Science Publishers Co. Inc., 52 Vanderbilt Ave., 
New York 10017. Order Number T188013520/JAW. 

From 4. international symposium on accelerator mass spec- 
trometry; Ontario, Canada (27 Apr 1987). 

Recent advances in particle identification techniques have 
significantly altered their perception of the role and importance of 
cosmic rays in astrophysics and geophysics. In this paper they will 
consider the nature of this revolution in geophysics. Briefly, it is 
now possible to characterize the irradiation history of terrestrial 
solids up to depths of several hundreds of meters rock equivalent 
from the study of interactions in situ due to cosmic ray particles. 


55479 (CONF-8704112—, pp 246-250) Measurement of 
cosmogenic **C1/Cl in young volcanic rocks: an application of 
accelerator mass spectrometry in geochronology. Leavy, 
B.D.; Phillips, F.M.; Elmore, D.; Kubik, P.W.; Gladney, E. 
(Los Alamos National Lab., NM (USA)). 1987. Elsevier 
Science Publishers Co. Inc., 52 Vanderbilt Ave., New York 
10017. Order Number T188013520/JAW. 

From 4. international symposium on accelerator mass spec- 
trometry; Ontario, Canada (27 Apr 1987). 

The authors have measured **CI/Cl ratios in a number of 
young volcanic rocks in order to test the feasibility of using **Cl 
buildup as a geochronometer for materials less than about 700,000 
years old. All of the analyzed rocks have been dated independently 
using K-Ar or other radiometric dating methods and have exposure 
histories that are known or can be reasonably assumed. Measured 
36C1/Cl ratios in these rocks show a buildup with time that is in 
good agreement with the calculated in situ **Cl buildup curve. 
These analyses indicate that AMS measurement of **Cl buildup in 
young rocks is a potentially powerful new method for dating mate- 
rials that had previously been undatable, and as such will have 
broad applications in volcanology, tectonics, geophysics, and Qua- 
ternary research. 


55480 (CONF-8704112—, pp 251-261) Predicting the 
production rates of cosmogenic nuclides in extraterrestrial 
matter. Reedy, R.C. (Los Alamos National Lab., NM 
(USA)). 1987. Elsevier Science Publishers Co. Inc., 52 Van- 
derbilt Ave., New York 10017. Order Number T188013520/ 
JAW. 

From 4. international symposium on accelerator mass spec- 
trometry; Ontario, Canada (27 Apr 1987). 

The production rates of nuclides made by the galactic and 
solar cosmic rays are important in the interpretations of measure- 
ments made with lunar samples, meteorites, and cosmic spherules. 
Production rates of cosmogenic nuclides have been predicted by a 
variety of methods that are reviewed in this paper, ranging from 
systematic studies of one or a group of meteorites to purely theoret- 
ical calculations. Production rates vary with the chemical composi- 
tion and the preatmospheric depth of the sample and with the size 
and shape of the object. While the production systematics for cos- 
mogenic nuclides are fairly well known, their ability to predict 
their production rates can be improved, with a corresponding in- 
crease in the scientific return. Additional detailed studies of cosmo- 
genic nuclides in extraterrestrial objects are needed, especially for 
fairly small and very large objects. Nuclides made in simulation ex- 
periments and cross sections for many major nuclear reactions 
should be measured. Such studies are especially needed for the 
long-lived radionuclides that have only recently become readily 
measurable by accelerator mass spectrometry. 
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55481 (CONF-8704112—, pp 262-265) Depth dependence 
of °Be and 7°Al production rates in the iron meteorite grant. 
Graf, T.; Vogt, S.; Bonani, G.; Herpers, U.; Signer, P.; 
Suter, M.; Wieler, R.; Woelfli, W. (ETH-Hoenggerberg, 
Zuerich (Switzerland)). 1987. Elsevier Science Publishers 
Co. Inc., 52 Vanderbilt Ave., New York 10017. Order 
Number T188013520/JAW. 

From 4. international symposium on accelerator mass spec- 
trometry; Ontario, Canada (27 Apr 1987). i 

Be and 7*Al concentrations in samples from a cross section 
of the iron meteorite Grant were measured with a 6 MV tandem 
Van de Graaff accelerator. Noble gas data on samples adjacent to 
those used for radionuclide determinations had either been reported 
earlier or are presented here. A correlation between the production 
rates of the radionuclides and the shielding parameter *He/?'Ne is 
observed. Both Be and **Al activities decrease with increasing 
shielding. The *°Be/?'Ne ratio is constant and thus can be used to 
determine shielding corrected 74Ne exposure ages. 


55482 (CONF-8704112—, pp 266-270) Measurements of 
10Be and 7°Al in some meteorites with internal beam monitor 
method. Nagai, H.; Kobayashi, T.; Honda, M.; Imamura, M.; 
Kobayashi, K.; Yoshida, K.; Yamashita, H. (Nihon Univ., 
Tokyo (Japan)). 1987. Elsevier Science Publishers Co. Inc., 
52 Vanderbilt Ave., New York 10017. Order Number 
T1I88013520/JAW. 

From 4. international symposium on accelerator mass ‘spec- 
trometry; Ontario, Canada (27 Apr 1987). 

Using the technique of internal beam monitor method, 7*Al 
measurement of accelerator mass spectrometry with a low terminal 
voltage has been developed at the University of Tokyo tandem ac- 
celerator. Negative ion mixtures of 7*Al~ and 1°B1*OQ~ beams were 
accelerated with terminal voltages as low as 2.5 MV, and separated 
into a main beam (?®A1**, 10 MeV) and a monitoring beam (7*O** ) 
by the magnet. The 7°Al/?"Al ratio was obtained by the simultane- 
ous measurements of 7®Al** and '*O?*, and measurement of nega- 
tive ion current ratio (?°B’*O-/?"Al- ). The reproducibility in this 
method was found to be better than 7% by the measurements of a 
series of standard samples of 10~® to 10-'? in **Al/?"Al ratio. The 
sensitivity was estimated to be about 1 x 107'% Using this tech- 
nique, 7®Al and Be in meteorites were measured. Preliminary re- 
sults were obtained in four iron meteorites and in the metal phase 
and the whole rock of two chondrites. The 7*Al/Be activity 
ratios in Odessa, Henbury, Grant, ALH762, Peace River (Metal) 
and Bruderheim (Metal) meteorites were found to be 0.52, 0.67, 
0.58, 0.68, 1.17, and 1.15, respectively. 


55483 (CONF-8704112—, pp 271-274) Measurement of 
cross sections for aluminum-26 and sodium-24 induced by 
protons in aluminum. Schneider, R.J.; Sisterson, J.M.; 
Koehler, A.M.; Klein, J.; Middleton, R. (American Science 
and Engineering, Inc., Cambridge, MA (USA)). 1987. Else- 
vier Science Publishers Co. Inc., 52 Vanderbilt Ave., New 
York 10017. Order Number T188013520/JAW. 

From 4. international symposium on accelerator mass spec- 
trometry; Ontario, Canada (27 Apr 1987). 

The authors have measured cross sections for the reactions 
(p, pn) and p, 3pn) in high purity aluminum targets, leading to the 
products **Al and **Na. Proton bombardments were made at eight 
energies from 40 to 160 MeV. The proton fluences were calibrated 
with a Faraday cup at each energy. The **Na (15 h half-life) cross 
section was determined by counting the 1.369 MeV gamma rays in 
a 90 cm® Ge(Li) spectrometer. The 7®Al (703,000 yr half-life) cross 


section was determined by direct atom counting with accelerator 
mass spectrometry. 


55484 (CONF-8704112—, pp 275-280) Measurements of 
“1Ca spallation cross sections and “Ca concentrations in the 
grant meteorite by accelerator mass spectrometry. Fink, D.; 
Paul, M.; Hollos, G.; Theis, S.; Vogt, S.; Stueck, R.; Eng- 
lert, P.; Michel, R. (Hebrew Univ., Jerusalem (Israel)). 1987. 
Elsevier Science Publishers Co. Inc., 52 Vanderbilt Ave., 
New York 10017. Order Number T188013520/JAW. 

From 4. international symposium on accelerator mass spec- 
trometry; Ontario, Canada (27 Apr 1987). 

Systematic measurements of spallogenic *'Ca in the iron me- 
teorite Grant and in proton irradiated elemental Ni, Fe and Ti tar- 





gets have been made by accelerator mass spectrometry using a 
14UD Pelletron accelerator. Spallation'(p, **Ca) cross sections, 
were measured for proton energies between 40 and 600 MeV. For 
the grant meteorite 5 samples at various depths, ranging from the 
post-atmospheric surface to centre, were measured in order to in- 
vestigate the depth production profile of Ca. Using the measured 
excitation function for **Ca on Fe, the production rate due solely 
to primary galactic cosmic rays is estimated and the importance of 
secondary flux production for *'Ca in a large meteorite is dis- 
cussed. 


55485 (CONF-8704112—, pp 281-285) Determination of 
Os isotopes and Re/Os ratios using AMS. Teng, R.T.D.; 
Fehn, U.; Elmore, D.; Hemmick, T.K.; Kubik, P.W.; Gove, 
H.E. (Univ. of Rochester, NY (USA)). 1987. Elsevier Sci- 
ence Publishers Co. Inc., 52 Vanderbilt Ave., New York 
10017. Order Number TI88013520/JAW. 

From 4. international symposium on accelerator mass spec- 
trometry; Ontario, Canada (27 Apr 1987). 

The authors report here results of recent determinations of 
osmium isotope ratios and rhenium/osmium ratios measured with 
AMS. Because Re forms negative atomic ions with a considerably 
lower efficiency than Os, Os isotopes can be determined with mini- 
mal isobaric interference at mass 187. Detection limits for AMS 
measurements of osmium are 20 ppb in chemically untreated sam- 
ples and 0.01 ppb in samples where Os has been preconcentrated 
with a nickel sulfide method. The fact that Re and Os each form 
negative ions as oxides at a comparable rate has been used to deter- 
mine Re/Os ratios in untreated meteorite samples. 


55486 (CONF-8704112—, pp 286-290) Radiocarbon in 
dissolved oceanic CO2. Ostlund, H.G. (Univ. of Miami, FL 
(USA)). 1987. Elsevier Science Publishers Co. Inc., 52 Van- 
derbilt Ave., New York 10017. Order Number TI88013520/ 
JAW. 


From 4. international symposium on accelerator mass spec- 
trometry; Ontario, Canada (27 Apr 1987). 

The measurement criteria for the use of ™*C as an oceanic 
water-mass tracer are reviewed, including the particular conditions 
of ship-board water sampling. A status report is then given on the 
effort of the US government to meet the special requirements of an 
AMS (Accelerator Mass Spectrometer) facility for oceanography. 


55487 (CONF-8704112—, pp 291-296) Applications of 
AMS in the atmospheric and oceanographic sciences. Lowe, 
D.C.; Wallace, G.; Sparks, R.J. (DSIR, Lower Hutt (New 
Zealand)). 1987. Elsevier Science Publishers Co. Inc., 52 
Vanderbilt Ave. New York 10017. Order Number 
TI88013520/JAW. 

From 4. international symposium on accelerator mass spec- 
trometry; Ontario, Canada (27 Apr. 1987). 

The ability of AMS to enable the determination of '*C con- 
centrations in small samples has greatly extended the use of this ra- 
dioisotope as an environmental tracer. They have developed a 
direct deposition technique as a quick and reliable method for pro- 
ducing graphite sample targets in the range 0.1-10 mg. The authors 
report preliminary results achieved with this in profiling bomb ‘C 
in the southern ocean, and in sourcing atmospheric methane. 


55488 (CONF-8704112—, pp 297-301) Measurements of 
bomb radiocarbon in the ocean by means of accelerator mass 
spectrometry: technical aspects. Bard, E.; Arnold, M.; Mau- 
rice, P.; Duplessy, J. (CNRS-CEA, Gif-sur-Yvette 
(France)). 1987. Elsevier Science Publishers Co. Inc., 52 
Vanderbilt Ave., New York 10017. Order Number 
T188013520/JAW. 

From 4. international symposium on accelerator mass spec- 
trometry; Ontario, Canada (27 Apr 1987). 

Thirty four A‘*C measurements have been performed on 100 
ml water samples collected in the tropical Indian Ocean during 
INDIGO expedition (1986). The technical procedure is described 
and the preliminary results demonstrate that the water column in- 
ventory of bomb produced 'C can be estimated with a total accu- 
racy of about 20%, half of this value being due to the uncertainty 
on the prenuclear '*C level as a function of water depth. 
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55489 (CONF-8704112—, pp 302-305) AMS “*C meas- 
urement of small volume oceanic water samples: experimental 
and comparison with low-level counting technique. 
Kromer, B.; Pfleiderer, C.; Schlosser, P.; Levin, I.; Muen- 
nich, K.O.; Bonani, G.; Suter, M.; Woelfli, W. (Institut fuer 
Unweltphysik der Universitaet Heidelberg (West Germa- 
ny)). 1987. Elsevier Science Publishers Co. Inc., 52 Vander- 
bilt Ave., New York 10017. Order Number T188013520/ 
JAW. 
From 4. international symposium on accelerator mass spec- 
trometry; Ontario, Canada (27 Ave 1987). 

e technique f ‘or small volume oceanic AMS ™C measure- 
ment is described. The procedure includes sampling, CO2 extraction 
from the water samples, target preparation and measurement at the 
ETH/SIN AMS facility. AMS '*C data from a station in the south- 
ern Weddell Sea with an accuracy of +/- 5% are presented. The 
data are in good agreement with large volume ‘*C measurements 
done by conventional low-level counting techniques with an accu- 
racy of +/- 2%. 


55490 (CONF-8704112—, pp 306-310) Distribution of 
Be and °Be in ocean water. Kusakabe, M.; Ku, T.L.; 
Southon, J.R.; Vogel, J.S.; Nelson, D.E.; Measures, C.1.; 
Nozaki, Y. (Univ. of Southern California, Los Angeles 
(USA)). 1987. Elsevier Science Publishers Co. Inc., 52 Van- 
derbilt Ave., New York 10017. Order Number TI88013520/ 
JAW. 

From 4. international symposium on accelerator mass spec- 
trometry; Ontario, Canada (27 Apr 1987). 

e vertical distributions of °Be and ®°Be have been meas- 
ured at several locations in the Pacific and the North Atlantic. The 
results from the Pacific show that both isotopes exhibit nutrient-like 
profiles resulting from participation in the cycling of marine partic- 
ulates. The }°Be/®Be ratios from the different stations vary from 1 
to 3 x 10~7 in the mixed layer but tend towards a value close to 1.1 
x 10-7 in the deep ocean. Profiles from North Atlantic stations 
show a lower deep-water '°Be/®Be ratio of about 6 x 107®. 


55491 CONF-8704112—, PP 311-316) Terrigenous 
supply of ’°Be and dating with ‘*C and '°Be in sediments of 
the Angola basin (SE Atlantic). Saun J.H.F.; Alderliesten, 
C.; Van Bennekom, A.J.; Van der Borg, K.; de Jong, 
A.F.M. (Netherlands Institute for Sea Research, Texel). 
1987. Elsevier Science Publishers Co. Inc., 52 Vanderbilt 
Ave., New York 10017. Order Number T1I88013520/JAW. 

From 4. international symposium on accelerator mass spec- 
trometry; Ontario, Canada (27 Apr 1987). 

Be concentrations were measured in 20 (hemi)pelagic core 
top samples with an age control partly based on AMS *C datings. 
The ‘Be concentrations do not show any dependence on the bulk 
mass accumulation rates (MAR), but there is a significant linear 
correlation between ‘Be accumulation rates and MAR. This corre- 
lation is best explained by terrigenous }°Be supply modified by bio- 
logic scavenging and, of secondary importance, adsorption on par- 
ticulate matter in the ocean surface water in the Zaire plume. The 
variable term of the linear regression function indicates a maximum 
°Be concentration for the terrigenous component of 5 x 10° at. g~}, 
the constant suggests an oceanic 1°Be precipitation of (100-530) x 
10° at. cm™? ka“. A 500 ka long record of 1°Be concentrations is in 
agreement with the predicted values, but short-term variations in 
MAR obscure the expression of a long-term break in MAR about 
350 ka ago. 


55492 (CONF-8704112—, pp 317-321) Late quaternary 
stratigraphy and sedimentology of the central North Atlantic: 
a progress report. Troelstra, S.R.; Ganssen, G.M.; Sennema, 
E.J.; Klaver, G.T.; Anderliesten, C.; Van den Borg, K.; de 
Jong, A.M.F. (Free Univ., Amsterdam (Netherlands)). 1987. 
Elsevier Science Publishers Co. Inc., 52 Vanderbilt Ave., 
New York 10017. Order Number T188013520/JAW. 
From 4. international symposium on accelerator mass spec- 
ieee Ontario, Canada (27 Apr 1987). 
marine geological research program of the Department 
of Sedimentary Geology at the Free University of Amsterdam fo- 
cuses on three areas: Banda Sea, central North Atlantic and the 
Mediterranean. Late Quaternary deep-sea cores taken in these areas 
are analyzed in order to reconstruct changes in paleoceanography 
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as reflected in the sedimentary record. Radiocarbon datings 
through the cores provide the necessary stratigraphic framework. 
The Utrecht tandem Accelerator Mass Spectrometer (AMS) allows 
radiocarbon dating on minutes samples (10-25 mg carbonate) and is 
therefore an excellent tool for core studies. This paper concentrates 
on results obtained from the central North Atlantic material. The 
Atlantic CaCO; profile shows a maximum at the last climate opti- 
mum at 6 ka and a minimum at the last glacial maximum at 18 ka. 
This is also observed in their material, and confirmed by radiocar- 
bon dating. It is shown that sedimentation rates are distinctly 
higher during the period of deglaciation. The dating also provides a 
framework for the timing of the retreat of the polar front. A sur- 
face layer of pteropod shells covers parts of the Atlantic Ocean 
floor at about 3000 m depth. Many shells show Fe/Mn staining. 
The AMS technique allows dating of single shells, and proves that 
the stained specimens are considerably older than the unstained 
shells. Implications for this phenomenon and for the contribution of 
aragonite to the sediment are given. 


55493 (CONF-8704112—, pp 322-325) Beryllium-10 data 
from redeposited late miocene pelagic sediments (east Java, 
Indonesia). de Boer, P.L.; Langereis, C.G.; Zijderveld, 
J.D.A.; Romein, A.J.T.; Porter, C.; de Jong, A.F.M.; Alder- 
liesten, C.; Van der Borg, K. (Institute of Earth Sciences, 
Budapestlaan, Utrecht (Netherlands)). 1987. Elsevier Sci- 
ence Publishers Co. Inc., 52 Vanderbilt Ave., New York 
10017. Order Number T1I88013520/JAW. 

From 4. international symposium on accelerator mass spec- 
trometry; Ontario, Canada (27 Apr 1987). 

measurements of samples from a (hemi)pelagic se- 

quence of Middle Miocene to Lower Pliocene age (Java, Indonesia) 
allow estimating the rate of sedimentation and the time span during 
which deposition occurred. Large variations of ‘Be values be- 
tween adjacent samples can be satisfactorily ascribed to short term 
variations of the rate of sedimentation, with in addition downslope 
mass transport of sedimentary units that had previously been depos- 
ited higher on the submarine slope. 


55494 (CONF-8704112—, pp 326-331) High resolution 
10Be and *°Th profiles in DSDP site 580. Eisenhauer, A.; 
Mangini, A.; Segl, M.; Beer, J.; Bonani, G.; Suter, m.; 
Woelfli, W. (Institut fuer Umweltphysik der Universitaet 
Heidelberg (West Germany)). 1987. Elsevier Science Pub- 
lishers Co. Inc., 52 Vanderbilt Ave., New York 10017. 
Order Number T188013520/JAW. 

From 4. international symposium on accelerator mass spec- 
trometry; Ontario, Canada (27 Apr 1987). 

Be and *°Th profiles were measured at Site 580 at a depth 
of 20 m (°Th and ?°Be) and 80 m (?°Be), corresponding to 360 ka 
and 1.5 Ma, respectively, with a resolution of approximately 5000 a. 
The radiometric sediment accumulation rates of 6.2 cm/ka (+/- 
25%) agree well with the average for the last 730 ka (via paleo- 
magnetic stratigraphy). Age corrected concentrations of *°Be range 
from 2 to 7 x 10° atoms/g (average 3.5 +/- 1). The variations of 
the Be concentrations can be explained by changes in the sedi- 
ment supply during different climatic conditions. The maxima and 
the minima of ‘Be follow the fluctuations of excess *°Th in the 
core section during the last 360 ka. Fluxes of both ‘°Be and *°Th 
exceed production and vary remarkably throughout time suggesting 
enhanced scavenging by bioproductivity. At the Brunhess-Ma- 
tuyama boundary they observe a maximum of Be (6.0 +/- 0.3 x 
10° atoms/g, corresponding to 2.5 o deviation from the average 
value). However, the observed large fluctuations of Be-10 through- 
out the core profile make it difficult to interpret this particular 
maximum. 


55495 (CONF-8704112—, pp 332-334) ?°Be in the Atlan- 
tic Ocean, a transect at 25°N. Segl, M.; Mangini, A.; Beer, 
J.; Bonani, G.; Suter, M.; Woelfli, W.; Measures, C. (Uni- 
versitaet Heidelberg (West Germany). 1987. Elsevier Sci- 
ence Publishers Co. Inc., 52 Vanderbilt Ave., New York 
10017. Order Number T188013520/JAW. 

From 4. international symposium on accelerator mass spec- 
trometry; Ontario, Canada (27 Apr 1987). 

The '°Be concentrations of the water column was measured 
on 5 profiles on a transect across the Atlantic at = 25°N. In the 
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deep water the profiles display a }°Be concentration of 1920 atoms/ 
g near the Mid-Atlantic Ridge, 1300 atoms/g in the Western Basin, 
and 1300-1670 atoms/g in the Eastern Basin. From this, the resi- 
dence time of ’°Be in the deep water can be calculated to 380-560 
Ma. This agrees well with earlier estimates from the flux into sedi- 
ments from the Eastern Basin. For the surface water, the residence 
time yields to 10-13 a. 


55496 (CONF-8704112—, pp 335-340) Al and '°Be in 
authigenic marine minerals. Sharma, P.; Klein, J.; Middleton, 
R.; Church, T.M. (Univ. of Pennsylvania, Philadelphia 
(USA)). 1987. Elsevier Science Publishers Co. Inc., 52 Van- 
derbilt Ave., New York 10017. Order Number T188013520/ 
JAW. 

From 4. international symposium on accelerator mass spec- 
came | Ontario, Canada (27 Apr 1987). 

e authors have used accelerator mass spectrometry to 
measure 7°Al and '°Be in an oriented ferromanganese nodule from 
the North Pacific and, in phillipsites from a 100 cm long gravity 
core from the South Pacific Ocean. The growth rates of the nodule 
determined by measurements of the concentrations of Al and 
10Be and the **Al/'Be ratios are (3.4 +/- 1.0), (4.4 +/- 1.4) and 
(2.8 +/- 1.4) mm Ma™}, respectively. The extrapolated-to-surface 
atom ratio of 7*Al/'°Be in the nodule is (1.9 +/- 1.0) x 10-% The 
sedimentation rates for the core determined by measurements of the 
concentrations of 7®Al and ‘Be and the 7*Al/'Be ratios in the 
phillipsites are (0.12 +/- 0.03), (0.23 +/- 0.04) and (0.07 +/- 0.03) 
mm ka‘, respectively. The extrapolated-to-surface value of the 
26 Al/'°Be atom ratio in the phillipsites is (38 +/- 16) x 10~* They 
conclude from the extrapolated-to-surface **Al/Be ratios, that 
26Al and ‘Be are not incorporated with equal efficiencies during 
the formation of these authigenic phases. However, the good agree- 
ment between the growth rates and sedimentation rates based on 
the separate measurements of '°Be and **Al imply that the relative 
efficiencies of their incorporation have been constant through time 
in each phase. 


55497 (CONF-8704112—, pp 341-345) Measurement of 
128] concentrations in the environment after the Chernobyl re- 
actor accident. Paul, M.; Fink, D.; Hollos, G.; Kaufman, A.; 
Kutschera, W.; Magaritz, M. (Hebrew Univ., Jerusalem 
(Israel)). 1987. Elsevier Science Publishers Co. Inc., 52 Van- 
derbilt Ave., New York 10017. Order Number T188013520/ 
JAW. 

From 4. international symposium on accelerator mass spec- 
ees’ Ontario, Canada (27 Apr 1987). 

e Chernobyl nuclear reactor accident which occurred on 

April 26, 1986 is known to have injected into the atmosphere a 
pulse of a large number of radionuclides. The activities of several 
radionuclides present in the subsequent fallout have been measured 
in different locations throughout Europe by gamma-ray and beta 
counting. The authors present here measurements of concentrations 
of the long-lived radionuclide '°I (T/sub 1/2/ = 1.6 x 107 yr) in 
environmental samples collected in Israel and Europe following the 
nuclear reactor accident. The measurements were performed by ac- 
celerator mass spectrometry, using the 14UD Rehovot Pelletron 
Accelerator. Concentrations of ™°I in rainwater samples collected 
in the Munich (West-Germany) area and in Israel during the fallout 
period were measured to be 2.6 x 10° and 1.2 x 10° atoms/I respec- 
tively, while a 1982 rainwater sample from Israel shows a 12°I con- 
centration of 8.2 x 10? atoms/l. Three measurements of the ratio 
1297/1511 gave a mean value of 21, from which an effective operat- 
ing time of the reactor of 1.5 to 2 yr prior to the accident can be 
estimated. The possible use of anthropogenic 1°I as a tracing tool 
for globa! environmental processes is discussed. 


55498 (CONF-8704112—, pp 346-354) Identification of 
carbonaceous aerosols via ‘*C accelerator mass spectrometry, 
and laser microprobe mass spectrometry. Currie, L.A.; 
Fletcher, R.A.; Klouda, G.A. (National Bureau of Stand- 
ards, Gaithersburg, MD (USA)). 1987. Elsevier Science 
Publishers Co. Inc., 52 Vanderbilt Ave., New York 10017. 
Order Number T1I88013520/JAW. ; 
From 4. international symposium on accelerator mass spec- 

wen Ontario, Canada (27 Apr 1987). 
arbon isotopic measurements ('2C, 1*C), derived from 
chemical measurements of total carbon plus AMS measurements of 
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14C/12C have become an accepted means for estimating fossil and 
contemporary carbon source contributions to atmospheric carbon. 
Because of the limited sensitivity of these techniques, however, 
such measurements are restricted to bulk samples comprising at 
least 10-100 pg of carbon. Laser microprobe mass spectrometry 
(LMMS) offers an important complementary opportunity to investi- 
gate the chemical nature of individual particles as small as 0.1 ym 
in diameter. Although there is little hope to measure “C/'C in 
such small samples, the compositional and structural information 
available with the laser microprobe is of interest for possible source 
discrimination. Also, the analysis of individual particles, which may 
reflect individual sources, yields significant potential increases in 
spatial, temporal and source resolution, in comparison to bulk 
sample analysis. Results of their exploratory investigation of known 
sources of carbonaceous particles, using LMMS, are presented. By 
applying multivariate techniques to laser mass spectra of soot from 
the combustion of heptane and wood, they found striking differ- 
ences in the alkali metals (notably potassium) in the positive ion 
mass spectra. For ambient particles, *C has proved to be a crucial 
adjunct for the development and validation of the LMMS approach 
to single particle source assignment via carbon cluster pattern rec- 
ognition. The combined techniques offer great promise for objec- 
tive modeling (number and types of carbon sources) and for exten- 
sion of the dichotomous carbon apportionment (fossil, contempo- 
rary) to subclasses such as soot from wood and agricultural burn- 
ing, and that from coal and petroleum combustion. 


55499 (CONF-8704112—, pp 355-360) Applications of 
environmental '*C measured by AMS as a carbon tracer. Na- 
kamura, T.; Nakai, N.; Ohishi, S. (Nagoya Univ. (Japan)). 
1987. Elsevier Science Publishers Co. Inc., 52 Vanderbilt 
Ave., New York 10017. Order Number TI88013520/JAW. 

From 4. international symposium on accelerator mass spec- 
trometry; Ontario, Canada (27 Apr 1987). 

AMS techniques have been applied to measure ‘*C concen- 
trations, or A'*C values, of annual tree rings (1945-1983) of a Kiso 
hinoki tree grown in Gifu prefecture, and of acid-insoluble carbona- 
ceous compounds extracted from cored sediments (surface to 30 cm 
deep) of Lake Biwa in Shiga prefecture. An increase in A“C 
values was found for both tree rings and cored sediments, resulting 
from *C artificially produced by nuclear weapon tests. Activities 
of 7!°Pb and *'*Pb were measured to estimate the sedimentation 
rate of the Lake Biwa sediments and to provide a temporal control. 
A primitive model of carbon exchange between the troposphere, 
surface ocean water, and the biosphere was applied to the annual 
changes in A‘*C of the hinoki tree rings and also of coral rings 
from Florida, USA. The times required to transfer bomb-carbon 
from the troposphere to surface sea water and to the biosphere 
were estimated to be about 11 and 23 years, respectively. 


55500 (DOE/ER/13393—T4) Nonequilibrium effects in 
thermal plasma chemistry. Kruger, C.H. (Stanford Univ., 
CA (USA). High Temperature Gasdynamics Lab.). 1987. 
Contract FG03-85ER13393. 7p. (CONF-870810—1). NTIS, 
PC A02/MF A0O1. Order Number DE88016842/JAW. 

From §8.° international symposium on plasma chemistry; 
Tokyo, Japan (31 Aug 1987). 

Numerical calculations have been performed to assess the 
potential significance of nonequilibrium effects on chemical reactiv- 
ity in thermal plasmas. The calculations consider situations where 
the electron temperature and/or the electron density are elevated 
above their equilibrium values corresponding to the local gas tem- 
perature. Such nonequilibrium may occur in the plasma torch itself, 
or could be purposefully imposed by a controlled hybrid discharge 
in a downstream reactor region so as to augment reactivity over a 
longer residence time. The calculations account for finite ioniza- 
tion/ recombination rates of atomic and molecular species, electron- 
impact dissociation, dissociative recombination, dissociative attach- 
ment, and predissociation effects, as well as thermal reactions be- 
tween neutral chemical species. As an example of the possible none- 
quilibrium enhancement of molecular decomposition, initial consid- 
eration has focused on the dissociation rates of diatomic species 
where heavy particle reaction rates and cross-sections can be rea- 
sonably estimated. The results show that for O2 or He in argon at 
moderate temperatures electron temperature elevation can give rise 
to a notable enhancement of the dissociation rate, in comparison 
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with the equilibrium case. Depending on the situation, it is found 
that either relatively energetic electron-impact dissociation or disso- 
ciative attachment (for O2) can dominate the enhanced dissociation 
rate - which can be more than a factor of 2 greater than in the ab- 
sence of a discharge. 12 refs., 2 figs. 


(DOE/ER/13632—2) Molecular dynamics studies 
of aromatic hydrocarbon liquids: Progress September 
1986-February 1989. McLaughlin, E.; Gupta, S. (Louisiana 
State Univ., Baton Rouge (USA). t. ore Chemical Engi- 
neering). Aug 1988. Contract FG05-86ER 13632. 80p. NTIS, 
PC A05/MF AO1. Order Number DE88017064/JAW. 

Molecular simulations are needed to model, develop, and test 
predictive methods for thermophysical properties of fluids of non- 
spherical molecules. In this regard, we have explored the idea of 
using pseudo-atomic potentials with particular emphasis on aromat- 
ic hydrocarbon liquids due to their importance in energy research. 
The use of a modified gaussian overlap pair potential to model aro- 
matic rings has been examined and the resulting model is shown to 
work well for thermodynamic properties of liquid benzene and 
naphthalene and comparable to more complex potentials. The effect 
of molecule shape and electrostatics on thermodynamic properties 
in these liquids is also shown to be important. A first order thermo- 
dynamic perturbation theory and a sphericalized potential method 
have also been tested for these model potentials. These methods 
have been shown to be qualitative in their prediction of thermody- 
namic properties for the original gaussian overlap potential and 
quantitative, as well, for the modified gaussian overlap potential for 
one-site systems. Preliminary tests show these methods to be, at 
least, qualitative in their prediction of properties of a naphthalene- 
like fluid modeled using a gaussian overlap two-site potential and 
further studies are in progress. Simulations have also been carried 
out for liquid propane using three-site Lennard-Jones potentials. 
These, along with six-site simulations of benzene, clearly show the 
importance of locating the interaction sites if spheres are to be used 
in modeling CH, CHs, and CHs groups in aromatic and aliphatic 
hydrocarbons. 61 refs., 23 figs., 5 tabs. 


55502 (DOE/ER/13827—T1) Kinetics of elementary 


atom and radical reactions: Progress report. Gordon, R.J. (Il- 
linois Univ., Chicago (USA)). Jul 1988. Contract FG02- 
88ER13827. 12p. NTIS, PC A03/MF A0l. Order Number 
DE88017282/JAW. 

During the past year we have obtained results in five 
projects sponsored by the combustion program. These projects are 
measurement of the reaction rate of O(?P) + D2, measurement of 
the branching ratio in the photodissociation of CO, two projects 
involving time-resolved optoacoustics measurements of vibrational 
relaxation rates, and measurement of the quenching rate of CO(B 
1>* by various bath gases. In the following sections we summarize 
our results for each of these projects. 12 refs., 4 figs., 1 tab. 


55503 (DOE/ER/13834—1) Magnetic measurements of 
the transuranium elements: Progress report, January 1, 1988- 
December 31, 1988. Nave, S.E. (Tennessee Univ., Knoxville 
(USA). Dept. of Physics and Astronomy). Sep 1988. Con- 
tract FG05-88ER 13834. 4p. NTIS, PC A02/MF A0O1. Order 
Number DE88017249/JAW. 

This report contains budget information for experiments 
done on magnetic measurements of transuranium elements. (LSP) 


55504 (DOE/ER/60514—2) Direct infrared absorption of 
clusters in pulsed molecular beams: Second progress report, 
August 1, 1987-July 31, 1988. Muenter, J.S. (Rochester 
Univ., NY (USA). Dept. of Chemistry). 1988. Contract 
FG02-87ER60514. 20p. NTIS, PC A03/MF AOl. Order 
Number DE88017271/JAW. 

This report describes accomplishments over the past year in 
research supported by this grant, and also outlines plans for the 
next year. The principal goal for future work is the continued de- 
velopment of a new molecular beam infrared absorption spectrome- 
ter, and the application of this instrument to the study of cluster 
molecules of atmospheric importance. Results presented here dem- 
onstrate that the infrared instrumentation is currently a productive 
apparatus. However, work in progress, to be described in this 
report, will substantially improve the sensitivity of the basic experi- 
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ment. In addition, initial work on a new experiment will be dis- 
cussed. Several reprints of articles are enclosed. 


55505 (IC—88/92) Secondary ionization process in laser 

induced breakdown of molecular gases. Gamal, Y.E.E.D. 

(International Centre for Theoretical Physics, Trieste 

(taly)). May 1988. 15p. NTIS (US Sales:Only), PC A03/ 
MF AO1. Order Number DE88704205/JAW. 

We studied the separate effect of photo-ionization and colli- 
sional ionization of the molecular electronic excited states on the 
ionization growth rate of nitrogen irradiated with 10 ns pulse of 
Nd-YAG laser radiation at pressures 7.6x10/sup 2/, 1.79x10/sup 3/ 
and 5.34x10/sup 3/ Torr. It was found that photo-ionization proc- 
esses play an important role in enhancing the ionization growth rate 
at pressures of 7.6x10/sup 2/ Torr. At higher pressures, where 
there is excess of electron density and hence excited molecule den- 
sity, collisional ionization processes are dominant. (author). 6 refs, 3 
figs. 


55506 (INIS-SU—59/A, pp 30-31) Rotation diffusion of 
H/sub ae +/ ion in crystal parahydrogen. Storchak, 
V.G. 1987. (In Russian). NTIS (US Sales Only), PC A05/ 
MF AO1. Order Number DE89780006/JAW. 

Voprosy atomnoj nauki i tekhniki.; no.4(40). 

In General and nuclear physics. Scientific-technical collec- 
tion. 


55507 (INIS-SU—59/A, pp 31) Chemical mechanism 
theory of muons plus depolarization in condensed hydrogen. 
Ivanter, I.G. 1987. (In Russian). NTIS (US Sales Only), PC 
A05/MF A01. Order Number DE89780006/JAW. 

Voprosy atomnoj nauki i tekhniki.; no.4(40). 

In General and nuclear physics. Scientific-technical collec- 
tion. 


55508 (INIS-SU—59/A, pp 32) Possible mechanisms of 
muons plus depolarization in condensed hydrogen. Ivanter, 
1.G. 1987. (In Russian). NTIS (US Sales Only), PC A05/ 
MF AO1. Order Number DE89780006/JAW. 

Voprosy atomnoj nauki i tekhniki.; no.4(40). 

In General and nuclear physics. Scientific-technical collec- 
tion. 


55509 (LA-UR—88-2559) Very high pressure Moessbauer 
spectroscopy using diamond anvil cells. Pasternak, M.P.; 
Taylor, R. D. (Los Alamos National Lab., NM (USA)). 
1988. Contract W-7405-ENG-36. 23p. (CONF- 8805189—1). 
NTIS, PC A03. Order Number DE88016230/JAW. 

From 3. Seeheim workshop on Mossbauer Spectroscopy; 
Seeheim, F.R. Germany (23 May 1988). 

The technique of generating very high pressure by means of 
Diamond Anvil Cells (DAC) for Mossbauer Effect applications is 
outlined. A comprehensive description is presented of the principles 
of DAC, modification for the use in M{umlt o}ssbauer Spectrosco- 
py (MS), the Merrill--Bassett and Bassett cells, of pressure measure- 
ments, of gasketing and collimation, and of hydrostatic media. Ex- 
amples of *1Eu, “°Sn and *°I are given showing the feasibility of 
DAC applications in MS. Other isotopes with potential use for high 
pressure MS using DAC are suggested. 27 refs., 9 figs. 


55510 (PNL-SA—15827) Atomic and molecular processes 
of energy loss by energetic particles. Toburen, L.H. 
(Pacific Northwest Lab., Richland, WA (USA)). Jun 1988. 
Contract AC06-76RL01830. 17p. (CONF-8806231—1). 
NTIS, PC A03/MF AOl. Order Number DE88016963/ 
JAW. 

From International Atomic Energy Agency (IAEA) adviso- 
ry group meeting on atomic and molecular data for radiotherapy; 
Vienna, Austria (13 Jun 1988). 

This paper will discuss the atomic and molecular data that 
are needed as input to conduct stochastic Monte Carlo calculations 
of charged-particle track structure. A brief review will be given of 
the data currently available, where these data may be found, and 
where additional data are needed. This review is not intended to be 
comprehensive but will, we hope, provide a starting point for dis- 
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cussions of data needed to obtain detailed understanding of the 
interactions of high-LET radiation with biologically relevant mate- 
rial. 45 refs., 6 figs. 


55511 (RCNP-P—95, pp 33-38) Two-step resonance ioni- 
zation spectroscopy of Na atomic beam using cw and pulsed 
lasers. Katsuragawa, H.; Minowa, T.; Shimazu, M. (Toho 
Univ., Funabashi, Chiba (Japan). Faculty of Science). 1988. 
NTIS (US Sales Only), PC A09/MF AO1. Order Number 
DE89780003/JAW. (CONF-8712117—). 

From Workshop on lasers in nuclear physics; Ibaraki, Japan 
(8 Dec 1987). 

Two-step photoionization of sodium atomic beam has been 
carried out using a cw and a pulsed dye lasers. Sodium ions have 
been detected by a time of flight method in order to reduce back- 
ground noise. With a proper power of the pulsed dye laser the 
sodium atomic beam has been irradiated by a resonant cw dye 
laser. The density of the sodium atomic beam is estimated to be 10/ 
sup 3/ cm/sup -3/ at the ionization area. 


55512 (STU—84-5438) Studies of collisional and multi- 
photon processes using laser enhanced ionization. Lindgren, 
1.; Rubinsztein-Dunlop, H.; Axner, O. (Chalmers Univ. of 
Tech., Goeteborg (Sweden). Inst. of Physics). (Swedish Na- 
tional Board for Technical Development, Stockholm). Nov 
1986. 65p. NTIS (US Sales Only), PC A04/MF A0O1. Order 
Number DE88754501/JAW. 

The nature of collisional excitation, photo-ionization, and 
multi-photon processes in a medium such as a flame is not yet fully 
understood. These types of processes are of major importance for 
further development of flame based methods in for example trace 
element analysis and combustion related studies. A detailed investi- 
gation was carried out of the nature of laser induced photo-ioniza- 
tion and laser-enhanced collision ionization. Ionization yield for an 
excited atom was also measured. This work was carried out by 
measuring the production of charges which follows a laser excita- 
tion to bound and unbound states in atoms in flames. Efficiencies of 
the various ionization mechanisms were studied. As the main result 
of this project it is found that the collisional ionization is very effi- 
cient also at low lying states. Already for the states as low as 6p in 
Li and Na the ionization yield is 50%. As a conclusion it is found 
that under normal working condition for LEI spectroscopy in 
flames it is most efficient to excite the atoms to relatively low lying 
bound states. Under these conditions LEI is found to be several 
orders of magnitude more efficient than laser-induced photo-ioniza- 
tion for atomic detection. (authors). 


55513 Circuit model of surface arcing. Robiscoe, R.T.; 
Sui, Z. (Physics Department, Montana State University, 
Bozeman, Montana 59717). Journal of Applied Physics; 64: 
No. 9, 4364-4374(1 Nov 1988). 

An electrical breakdown on a highly charged dielectric sur- 
face can result in a discharge along the surface, i.e., a flashover arc. 
We construct a simple circuit model for such an arc: the discharge 
of a capacitor C (related to the initial charged area) through a 
series inductor L and resistor R (related to the arc considered as a 
plasma). The arc current assumes a very simple form over most of 
its dynamic range, and such measured arc quantities as total charge 
transport, pulse width, peak current, and rise time are easily calcu- 
lated. Moreover, straightforward a priori estimates of C, L, and R 
values give calculated arc quantities in good agreement with obser- 
vation, for both typical magnitudes and areal scaling. We also ana- 
lyze the effect on areal scaling of allowing the arc resistance R to 
“switch” during the evolution of the arc, from a small value char- 
acteristic of the arc plasma to a large value characteristic of the di- 
electric surface. Finally, we consider some aspects of the electro- 
magnetic radiation generated by the arc. 


55514 Resonant two-photon ionization spectroscopy of 
naphthalene clusters. Syage, J.A.; Wessel, J.E. (The Aero- 
space Corporation, P.O. Box 92957, Los Angeles, California 
90009). Journal of Chemical Physics; 89: No. 9, 5962-5963(1 
Nov 1988). 

Mass resolved 2-photon ionization spectra of naphthalene 
clusters are reported. Differences are observed between spectral 
structures associated with totally symmetric and nontotally sym- 
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metric monomer vibrational modes in the excited state. This pro- 
vides unique information concerning resonance interactions and ge- 
ometry of clusters.(AIP) 


55515 Spectra in the chaotic region: A quantum analysis 
of the photodissociation of H*a. Gomez Llorente, J.M.; 
Zakrzewski, J.; Taylor, H.S.; Kulander, K.C. (Department 
of Chemistry, University of Southern California, Los Ange 
les, California 90089-0482). Journal of Chemical Physics; 839: 
No. 9, 5959-5960(1 Nov 1988). 


A quantum theory of periodic orbit based resonances is pre- 
sented and applied to the photodissociation of highly excited H*s. 
Ab initio stabilization computations are performed to show that 
periodic orbits are the origin of stable roots producing scars along 
the orbits in the system’s wave functions. Spacings and widths of 
the resonances are in satisfactory agreement with the experiment 
and verify the mechanism proposed by Gomez and Pollak. The va- 
lidity and utility of the PO based resonance theory to study the dy- 
namics of highly excited systems is demonstrated. 


55516 Electron-transport, ionization, attachment, and dis- 
sociation coefficients in SF; and its mixtures. Phelps, A.V.; 
Van Brunt, R.J. (Joint Institute for Laboratory Astrophys- 
ics, National Bureau of Standards and University of Colora- 
do, Boulder, Colorado 80309). Journal of Applied Physics; 64: 
No. 9, 4269-4277(1 Nov 1988). 

An improved set of electron-collision cross sections is de- 
rived for SFs and used to calculate transport, ionization, attach- 
ment, and dissociation coefficients for pure SFe and mixtures of SF, 
with Neo, O2, and Ne. The SF¢ cross sections differ from previously 
published sets primarily at very low and high electron energies. At 
energies below 0.03 eV the attachment cross section is adjusted to 
fit recent electron swarm experiments, while the.elastic momentum 
transfer cross section is increased to the theoretical limit. At high 
energies an allowance is made for the excitation of highly excited 
levels as observed in electron beam experiments. The cross-section 
sets used for the admixed gases have previously been published. 
Electron kinetic energy distributions computed from numerical so- 
lutions of the electron-transport (Boltzmann) equation using the 
two-term, spherical harmonic expansion approximation were used 
to obtain electron-transport and reaction coefficients as functions of 
E/N and the fractional concentration of SFs. Here E is the electric 
field strength and N is the gas number density. Attachment rate 
data for low concentrations of SFe in N2 are used to test the attach- 
ment cross sections. Particular attention is given to the calculation 
of transport and reaction coefficients at the critical E/N = (E/N)/ 
sub c/ at which the ionization and attachment rates are equal. 


55517 Single and double ionization of helium by neutral- 
particle to fully stripped ion impact. DuBois, R.D.; Toburen, 
L.H. (Pacific Northwest Laboratory, Richland, Washington 
99352). Physical Review [Section] A: General Physics; 38: No. 
8, 3960-3968(15 Oct 1988). 

New measurements of direct single and double ionization of 
helium by hydrogen, helium, carbon, nitrogen, and oxygen ions are 
presented for projectile charge states ranging from 0 to 3+. These 
data are combined with previously published values to provide a 
detailed description of direct double ionization of helium for a wide 
range of experimental parameters, i.e., projectile ions include pro- 
tons through oxygen, impact energies from 25 to 5000 keV/u, and 
projectile charge states ranging from neutral to fully stripped. The 
charge-state and impact-velocity dependencies of the measured 
cross sections are compared with the dependencies predicted by an 
independent electron multiple-ionization model. It is found that a 
multistep mechanism (i.e., the independent ionization of both target 
electrons) is the dominant direct double-ionization mechanism for 
charged-particle impact energies above 100 keV/u. This mechanism 
dominates until some maximum impact velocity, which depends on 
the projectile charge, is reached. For higher velocities a single-step 
ionization mechanism becomes important. The limited neutral-parti- 
cle impact data indicate that the single-step mechanism becomes 
dominant at much lower impact velocities and there is no evidence 
of the multistep mechanism in the neutral-particle impact energy 
range investigated. 
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55518 - Intensities of zero-phonon T/sub v/(0) and V/sub 
v/() single transitions and S/sub v/(0)+R/sub v//sub '/(0) 
and S/sub v/(0)+T/sub v//sub '/(0) double transitions in 
solid HD. Tipping, R.H.; Ma, Q.; Poll, J.D.; Noh, T.W.; 
Lee, S.Y.; Lee, S.; Gaines, J.R. (Department of Physics and 
Astronomy, University of Alabama, Tuscaloosa, Alabama 
35487). Physical Review [Section] B: Condensed Matter; 38: 
No. 10, 6440-6444(1 Oct 1988). 

Theoretical expressions are derived for the integrated inten- 
sity, a, of the zero-phonon T/sub v/(0) and V/sub v/(0) single 
transitions, and for the S/sub v/(0)+R/sub v//sub ‘/(0) and S/sub 
v/(0)+T/sub v//sub '/(0) double transitions in solid HD. These 
transitions are forbidden by symmetry in solid H2 or D2, but occur 
in HD due to the noncoincidence of the centers of interaction and 
mass in the heteronuclear case. The theoretical values of a are 
compared with the available experimental data, and it is concluded 
that the shifted multipolar induction mechanism can account, for 
the most part, for the observed intensity, provided one considers 
the effects of phonon renormalization. 


55519 Giant resonance phenomena in the electron impact 
ionization of heavy atoms and ions. Younger, S.M. (Law- 
rence Livermore National Lab., CA (USA)). pp 237-241 of 
Giant resonances in atoms, molecules, and solids. Conner- 
ade, J.P.; Esteva, J.M.; Karnatak, R.C. (eds.). New York, 
NY; Plenum Press (1987). (CONF-8606157—). Contract W- 
7405-ENG-48. 

From NATO advanced study institute on giant resonances in 
atom molecules and solids; Les Houches, France (16 Jun 1986). 

Heavy atoms and ions offer an interesting opportunity to 
study atomic physics in a region where the atomic structure is 
dominated by the interelectronic interactions. One illustration of 
this is the profound term dependence of atomic orbitals for certain 
configurations of heavy atoms and ions. This subject is extensively 
discussed elsewhere in the proceedings to this Institute. The present 
paper deals with another manifestation of resonance behavior, 
namely the appearance of giant scattering resonances in the cross 
sections for ionization of heavy atoms by electron impact. Such res- 
onant structures arise from the double well nature of the scattering 
potential and have recently been identified in the cross sections for 
the electron impact ionization of several xenon-like ions. In the 
present report, the results of calculations showing similar effects for 
a variety of other ions are summarized. 7 references, 4 figures. 


55520 Quasi-periodic table and anomalous metallic prop- 
erties. Boring, A.M.; Smith, J.L. (Los Alamos National 
Lab., NM (USA)). pp 311-320 of Giant resonances in atoms, 
molecules, and solids. Connerade, J.P.; Esteva, J.M.; Karna- 
tak, R.C. (eds.). New York, NY; Plenum Press (1987). 
(CONF-8606157—). 

From NATO advanced study institute on giant resonances in 
atom molecules and solids; Les Houches, France (16 Jun 1986). 

The electron states in atoms and solids are compared in an 
attempt to gain some insight into the quasi-localized behavior of the 
heavy-electron materials. These materials occur in compounds con- 
taining elements that have uncertainties in their electronic configu- 
rations both in the free atoms and in the metals. It is found that 
unlike the long range phenomena of conventional superconductivity 
in the transition metals and local-moment magnetism in the rare- 
earth systems, the site quantum numbers in the heavy-electron sys- 
tems have not yet been determined. These uncertainties lead to the 
anomalous properties of these systems. 22 references, 3 figures, 1 
table. 


6404 Fluid Physics 


55521 (ANL/MCS-TM—123) The solution of a parabolic 
partial differential equation via domain decomposition: The 
synthesis of asymptotic and numerical analysis. Scroggs, J.S. 
(Argonne National Lab., IL (USA)). Jun 1988. Contract W- 
31109-ENG-38;W-7405-ENG-48;FG02-85ER25001. 145p. 
NTIS, PC A08/MF AOl; 1; GPO Dep. Order Number 
DE88016889/JAW. 

A parallel algorithm for the efficient solution of a time de- 
pendent reaction convection diffusion equation with small parame- 
ter on the diffusion term will be presented. The method is based on 
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a domain decomposition that is dictated by singular perturbation 
analysis. The analysis is used to determine regions were certain re- 
duced equations may be solved in place of the full equation. Paral- 
lelism is evident at two levels. Domain decomposition provides par- 
allelism at the highest level, and within each domain there is ample 
opportunity to exploit parallelism. Run-time results demonstrate the 
viability of the method. 66 refs., 31 figs., 4 tabs. * 


55522 (BNL—41532) Coexistence of 2k/sub F/ and 4k/ 
sub F/ instabilities in a model of a 1D electron gas. Noguera, 
C.; Emery, V.J. (Brookhaven National Lab., Upton, NY 
(USA); Paris-11 Univ., 91 - Orsay (France). Lab. de Phy- 
sique des Solides). 1988. Contract AC02-76CH00016. 8p. 
(CONF-880669—14). NTIS, PC A02/MF AOl; 1; GPO 
Dep. Order Number DE88015971/JAW. 

From International conference on science and technology of 
synthetic metals; Santa Fe, NM, USA (26 Jun 1988). 

By a combination of field theory techniques and numerical 
solutions of finite chains, we have determined the phase diagrams 
of a 1D electron gas quarter filled band model in the extreme U = 
co limit : repulsive first and second neighbor interactions drive the 
system to one or the other of two Wigner lattices with 2k/sub F/ 
or 4K/sub F/ periodicity. When the electron delocalization exceeds 
a critical value, these long-range orders are destroyed and correla- 
tion functions with algebraic behavior are obtained. We emphasize 
the possible coexistence of 4k/sub F/-bond and 2k/sub F/-site 
orders in a region of the phase diagram and comment on the rel- 
evance of these results for understanding experimental observations. 
7 refs., 4 figs. 


55523 (DPST—87-213) Development of a fan model for 
the CONTAIN code. Pevey, R.E. (Savannah River Lab., 
Aiken, SC (USA)). 8 Jan 1987. Contract AC09-76SR00001. 
are PC A02/MF AO1. Order Number DE88017385/ 

A fan model has been added to the CONTAIN code with a 
minimum of disruption of the standard CONTAIN calculation se- 
quence. The user is required to supply a simple pressure vs. flow 
rate curve for each fan in his model configuration. Inclusion of the 
fan model required modification to two CONTAIN subroutines, 
IFLOW and EXEQNX. The two modified routines and the result- 
ing executable module are located on the LANL mass storage 
system as /560007/iflow, /560007/exeqnx, and /560007/cont01, re- 
spectively. The model has been initially validated using a very 
simple sample problem and is ready for a more complete workout 
using the SRP reactor models from the RSRD probabilistic risk 
analysis. 


55524 (INIS-SU—59/A, pp 62) On muon quick depolar- 
ization in superfluidity helium. Eshchenko, D.G.; Krasno- 
perov, E.P. 1987. (In Russian). NTIS (US Sales Only), PC 
A05/MF AO01. Order Number DE89780006/JAW. 

Voprosy atomnoj nauki i tekhniki.; no.4(40). 

In General and nuclear physics. Scientific-technical collec- 
tion. 


55525 (NP—9770003) Thermo-physical properties of 
methanol/water-lithiumbromide solutions. Raatschen, W. 
(Technische Hochschule Aachen (Germany, F.R.). Fakul- 
taet fuer Maschinenwesen). 5 Jul 1985. 98p. (In German). 
NTIS (US Sales Only), PC AO5/MF AOl. Order Number 
DE89770003/JAW. 

The ternary solution of methanol/water-lithiumbromide is an 
interesting working fluid for absorption heat pumps (ahp). This 
work presents the experimentally obtained results of vapor pres- 
sure, phase equilibrium and density; empirical formula for these 
properties are deduced. Furthermore an equation for the enthalpy 
of the ternary solution has been established. Experimental data and 
grafical representation of the viscosity, surface tension and solubili- 
ty are given. A method is presented to determine the composition 
of the liquid phase by measuring the density and the refractive 
index of the solution. (orig./AZE). 
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55526 (UCRL—21085) Theoretical study of turbulent 
channel flow: Bulk properties, pressure fluctuations, and prop- 
agation of electromagnetic waves. Canuto, V.M.; Hartke, 
G.J.; Battaglia, A.; Chasnov, J.; Albrecht, G.F. (Lawrence 
Livermore National Lab., CA (USA); National Aeronautics 
and Space Administration, New York (USA). Goddard Inst. 
for Space Studies). [1988]. Contract W-7405-ENG-48.. 84p. 
NTIS, PC AO5/MF AOl; 1; GPO Dep. Order Number 
DE88016174/JAW. 

In this paper, we apply two theoretical turbulence models, 
DIA and the recent GISS model, to study properties of a turbulent 
channel flow. Both models provide a turbulent kinetic energy spec- 
tral function E(k) as the solution of a non-linear equation; the two 
models employ the same source function but different closures. The 
source function is characterized by a rate n/sub s/(k) which is de- 
rived from the complex eigenvalues of the Orr--Sommerfeld (OS) 
equation in which the basic flow is taken to be of a Poiseuille type. 
The O--S equation is solved for a variety of Reynolds numbers cor- 
responding to available experimental data. A physical argument is 
presented whereby the central line velocity characterizing the basic 
flow, Uo/sup L/, is not to be identified with the Uo appearing in 
the experimental Reynolds number. The theoretical results are com- 
pared with two types of experimental data: 1) turbulence bulk prop- 
erties and b) properties that depend stongly on the structure of the 
turbulence spectrun at low wave numbers. The only existing analyt- 
ical expression for {Pi}(k) cannot be used in the present case be- 
cause it applies to the case of a flat plate, not a finite channel. A 
general expression for {Pi}(k,xe; A) is derived here and employed 
to calculate the fraction of incoherent radiation scattered out of a 
coherent beam. We treat anisotropy and show how to extend the 
previous results to include arbitrary degree of anisotropy in the 
sizes of the eddies. We show that the theoretical one-dimensional 
spectra yield a better fit to the data for a degree of anisotropy (a ~ 
4) that is within the range of experimental values. 37 refs., 15 figs., 
6 tabs. 


55527 (UCRL—98991) Parallel heterogeneous mesh re- 
finement for advective-diffusive equations. Perkins, A.L.; Ro- 
drigue, G. (Lawrence Livermore National Lab., CA 
(USA)). 22 Jun 1988. Contract W-7405-ENG-48. 12p. 
(CONF-8806125—4). NTIS, PC A03/MF AOl. Order 
Number DE88017026/JAW. 

From 11. international conference on numerical methods in 
fluid dynamics; Williamsburg, VA, USA (27 Jun 1988). 

Advective-diffusive equations combine phenomena that 
occur at different time scales. The particle-advective diffusive equa- 
tions are first advanced on a coarse mesh subject to the hyperbolic 
stability condition. Significant parabolic regions are identified with 
a parabolic threshold criteria, and the coarse mesh is dynamically 
decomposed and refined. An Euler-Lagrange method advances 
these refined subdomains independently, allowing coarse grain par- 
allel scheduling. Our applications are drawn from fluid dynamics; 


here we use the two-dimensional Burgers equation. 5 refs., 4 figs., 1 
tab. 


55528 Lumped circuit model for transient arc discharges. 
Robiscoe, R.T.; Kadish, A.; Maier II, W.B. (Physics De- 
partment, Montana State University, Bozeman, Montana 
59717). Journal of Applied Physics; 64: No. 9, 4355-4363(1 
Nov 1988). 

Electrical breakdown of highly charged insulating systems 
can result in an arc discharge, i.e., a sudden, intense pulse of cur- 
rent. We model such arcs by a simple circuit: the discharge of a 
capacitor C (related to the initial charge reservoir) through a series 
inductor L and resistor R. For R = V*/chemical bondI/sub a/ 
chemical bond, where V* is a positive constant and I/sub a/ is the 
arc current, an essentially arbitrary dependence for L = L(I/sub a/ 
), a constant capacitance, and a circuit starting voltage Vo, we es- 
tablish four remarkable results for the subsequent arc discharge: (1) 
no discharge occurs at all unless chemical bondVochemical 
bond>V*; (2) if n is the largest non-negative integer for which 
chemical bondVochemical bond2=(2n+1)V*, then the arc current 
will reverse sign precisely n times and will decline in amplitude by 
2V* at each extreme; (3) the discharge stops abruptly at a final 
voltage V/sub f/ = (-1)/sup n//sup +1/[Vo-(n+1)2V* sgn Vo]; 
(4) maxima and minima in I/sub a/ occur at voltages V = +- V*. 
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Results (1) and (3) provide the threshold condition and finite final 
potential necessary for any realistic arc discharge theory, while 
result (2) suggests an experiment to look for a finite number of cur- 
rent oscillations in a highly driven arc. Result (4) suggests an exper- 
imental method for determining V*. 


55529 Implicit simulation of drift-wave turbulence in a 
sheared magnetic field. Scott, B.D. (Institute for Fusion 
Studies, University of Texas, Austin, Texas 78712). Journal 
of Computational Physics; 78: No. 1, 114-137(Sep 1988). 

An implicit scheme for the simulation of electrostatic fluid 
turbulence in a magnetic field with spatially varying shear is pre- 
sented. Large coupling terms representing shear-induced dissipation 
are evaluated implicitly to avoid severe timestep restriction. Step 
order in the scheme is made very important by the added presence 
of turbulent E x B convection and viscous dissipation. It is shown 
that the need to temporally resolve resistive dissipation is only im- 
portant in the regions to which the fluctuations are localised: near 
the dissipationless resonance layer and at small to moderate waven- 
umbers. Intermittent phenomena at moderate wavenumbers are 
shown to play an important role in the essential physics of the tur- 
bulence. This causes the need for high spatial resolution, as viscous 
dissipation must be kept away from the important scales. Conver- 
gence tests and linear growth rate checks are performed on the 
scheme. copyright 1988 Academic Press, Inc. 
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55530 (CONF-8705296—, pp 51-64) Particle physics and 
fundamental scientific problems. Sadoulet, B. (Univ. of Cali- 
fornia, Berkeley, (USA)). May 1987. NTIS, PC A09/MF 
AO01. Order Number DE88012071/JAW. 

From 7. annual meeting of the Fermilab Industrial Affiliates 
on research technology in the twenty-first century; Batavia, IL, 
USA (21 May 1987). 

The main goal of particle physics is to understand nature 
and our place in the universe. Cosmology is the physics of the early 
universe. Physicist are trying to understand what happened in the 
first 10 to the minus 40th seconds after the big bang. Experimental 
evidence about what happened at these early times is beginning to 
come to light. The purpose of this paper is to discuss the link be- 
tween particle physics and cosmology. 5 figures 


55531 (DOE/ER/40200—150) Research program in ele- 
mentary particle theory: Progress report, January 1, 1988-De- 
cember 1988. Sudarshan, £.C.G.; Dicus, D.A. (Texas Univ., 
Austin (USA). Center for Particle Theory). Aug 1988. Con- 
tract FG05-85ER40200. 62p. NTIS, PC A04/MF AQO1. 
Order Number DE88017065/JAW. 

This report discusses progress in the following areas: Mathe- 
matical Physics, Strings and Gauge Theories; Quantum Optics; 
High Energy Phenomenology; Angular Momentum, QCD Sum 
Rules; and Application of Particle Physics to Astrophysics. 


55532 (DOE/ER/40231—T4) Research program in ele- 
mentary paticle theory: Progress report for the period ending 
December 31, 1988. (Syracuse Univ., NY (USA). Dept. of 
Physics). 1988. Contract FG02-85ER40231. 50p. NTIS, PC 
A03/MF AOl1. Order Number DE88017241/JAW. 

The Syracuse High Energy Theory group has continued to 
make significant contributions to many areas. Many novel aspects 
of the chiral soliton description of baryons were investigated. Uni- 
fied and Grand Unified Models of Particle Interactions were stud- 
ied in depth. Various interesting aspects of string theory, gravity 
and higher dimensions were explored. This paper reviews these 
topics. 
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REFER ALSO TO CITATION(S) 54562, 54700, 54706, 55717 


55533 (BNL—41646) In search of K* — w*p*e™ and 
other rarities seldom or never before seen. Lazarus, D.M.; 
Gordon, H.A.; Rehak, P.; Cooper, P.S.; Egger, J.; Herold, 
W.D.; Kaspar, H.; Chaloupka, V.; Jagel, E.A.; Lubatti, H.J. 
(Brookhaven National Lab., Upton, NY (USA)). 1988. Con- 
tract AC02-76CH00016. 9p. (CONF-8805142—31). NTIS, 
PC A02/MF A0O1. Order Number DE88016768/JAW. 

From 3. international conference on the intersections be- 
tween particle and nuclear physics; Rockport, ME, USA (14 May 
1988). 

: The progress of AGS Experiment 777, a search for Kt > 
a* p* e~ is described. Results on the decay K* — a* A®, where A® 
is a weakly interacting neutral particle that decays into e*e™ and 
preliminary results on the direct decay K* — m* e* e™ are presented 
as well as new limits on 7°-> p*e™. 12 refs., 5 figs. 


55534 (BNL—41676) A new precision experiment to 
measure the muon g-2 value. May, M. (Brookhaven National 
Lab., Upton, NY (USA)). 1988. Contract AC02-76CH00016. 
Tp. (CONF-8805142—28). NTIS, PC A02/MF A011. Order 
Number DE88016739/JAW. 

From 3. international conference on the intersections be- 
tween particle and nuclear physics; Rockport, ME, USA (14 May 
1988). 

' A new measurement of the g-2 value of the muon with a 
sensitivity of .35 parts per million is being prepared at the Brookha- 
ven National Laboratory Alternate Gradient Synchrotron (BNL 
AGS). The weak interaction contributes significantly to the mag- 
netic moment anomaly at the planned level of sensitivity. 11 refs., 3 
figs. 


55535, (DOE/ER/40399—1) Study of neutron-proton 
interaction in the 300-700 MeV energy region: Progress 
report, July 1987-August 1988. Northcliffe, L.C. (Texas A 
and M Univ., College Station (USA). Cyclotron Inst.). Aug 
1988. Contract FG05-88ER40399. 13p. NTIS, PC A03/MF 
A01. Order Number DE88017247/JAW. 

The experimental program supported by the present grant is 
a continuation of the work supported under DOE Contract AS05- 
76ER04449. More detailed discussion of the experimental apparatus 
and earlier activities can be found in annual reports for that con- 
tract. The primary objective of the program the is investigation of 
the nucleon-nucleon (NN) interaction, in the medium-energy 
region, in both elastic and inelastic channels. This paper reviews ex- 


periments dealing with these types of high energy collisions. 41 
refs. 


55536 (IFVE-OEF—87-83) Search for exotic mesons and 
study of rare mesonic radiative decays at lepton spectrometer. 
Landsberg, L.G. (Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Serpukhov. Inst. 
Fiziki Vysokikh Ehnergij). 1987. 34p. NTIS (US Sales 
Daly), PC A03/MF AOl. Order Number DE88703182/ 


Submitted to the Intern. Europhys. Conf. on High Energy 
Phys. (Uppsala, June, 1987). 

Results of experiments carried out using the "Lepton-F” 
spectrometer, are presented. A new C(1480)-meson with quantum 
numbers IJ/sup PC/ = 11/sup --/, which is a candidate to exotic 
states, as well as a rare radiation decay D(1285) -> PHIy, are de- 
tected. 19 refs.; 20 figs. 


55537 (IFVE-OEF—87-167) Study on the K/sub S//sup 
0/-meson inclusive production in p-barp interactions at 32 
GeV/c. Bogolyubskij, M.Yu.; Bumazhnov, V.A.; Kiryunin, 


A.E. and others. (Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Serpukhov. Inst. 
Fiziki Vysokikh Ehnergij). 1987. 29p. (In Russian). NTIS 
(US Sales Only), PC A03/MF AOl. Order Number 
DE88704248/JAW. 
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Submitted to the journal Sov. J. Nucl. Phys. . 

Inclusive production of the K/sub S//sup 0/-mesons and the 
pairs K/sub S//sup 0/K/sub S//sup 0/, K/sub S//sup 0/A(A-bar) 
are studied for complete statistics of p-barp-experiment at 32 GeV/ 
c (~ 6 events/yb). The inclusive cross sections of the processes 
with neutral strange particle production are measured. The total 
cross section estimate of strange quarks pair production is obtained 
-5(ss-bar)=9.4+-0.3 mb. Longitudinal and transverse momentum 
distributions of the K/sub S//sup 0/-mesons are presented, their 
energy dependences are studied. Correlations for the K/sub S//sup 
0/K/sub S//sup 0/- and K/sub S//sup 0/)-pairs are investigated. 
It is shown that K/sub S//sup 0/K/sub S//sup 0/-pair production 
can occur through an intermediate state like a cluster. The obtained 


data are compared with Lund fragmentation model predictions. 12 
refs.; 12 figs.; 6 tabs. 


55538 (INIS-mf—11816) Resonances as leading particles 
in jets. Mankel, R. (Dortmund Univ. (Germany, F.R.). 
Fachbereich Physik). 22 Dec 1987. 158p. (In German). 
NTIS (US Sales Only), PC A08/MF A0O1l. Order Number 
DE88754841/JAW. 

In this thesis the production of meson and baryon resonances 
as leading particles in jets was studied. The results of the data anal- 
ysis were interpreted on the base of the quark-parton model using 
the Feynman field algorithm. The form of the P/sub T/ depend- 
ence of the ratio rho/7 and the relation of K/sup O*//K/sup +/ 
and anti K/sup O*//K/sup -/ agree well with the model predic- 
tions. A distinct spin supression is observed. For the fragmentation 
the values (V/P)/sub u,d/ = 1.66+-0.18+-0.63 as well as (V/P)/ 
sub s/ = 0.90+-0.13+-0.27. The ratio rho/m was measured at 
three different polar angles. The angular dependence is consistent 
with QCD model calculations. By means of the rho production also 
the ratio 7/sup +//m/sup -/ can be determined indirectly at the 
polar angles 10/sup 0/ and 20/sup 0/. The expected increase with 
the rapidity is found which indicates the increasing dominance of 
the u-quark structure function at large Bjorken x. For the f/sub 2/ 
(1270) tensor meson at @=10/sup 0/ a ratio f/sub 2/(1270)/rho/sup 
O/ = 0.30+-0.08 was determined. At 6=45/sup 0/ a distinct A/ 
sup ++/ signal was observed. A/sup ++//p = 0.93+-0.19. 
(orig./HSID. 


55539 (ITEP—189(1987)) On the mechanism of charmed 
strange F-meson production in v-barN collisions. Asratyan, 
A.E.; Fedotov, A.V.; Goritchev, P.A. and others. (Gosu- 
darstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii 
SSSR, Moscow. Inst. Teoreticheskoj i Ehksperimental’noj 
Fiziki). 1987. 4p. NTIS (US Sales Only), PC A02/MF A011. 
Order Number DE88704291/JAW. 

The F(1970)-meson production in @-tildeN charged-current 
interactions is found to be dominated by transitions in vector meson 
dominance interpretation. 5 refs.; 1 fig. 


55540 (JINR-D—1,2-86-668, pp 84-93) Multiquark 
bound and resonance states. Shakhbazyan, B.A.; Keche- 
chyan, A.O.; Tarasov, A.M. (Joint Inst. for Nuclear Re- 
search, Dubna (USSR)). 1987. (In Russian). NTIS (US Sales 
Only), PC A16/MF AOl. Order Number DE88780187/ 
JAW. (CONF-8606164—). 

From 8. international seminar on high energy physics prob- 
lems; Dubna, USSR (19 Jun 1986). 

Using 2-M propan bubble chamber irradiated by a/sup -/- 
mesons, neutrons, protons, search for multiquark bound states (H- 
dibaryons) was carried out. Experimental situation on search in AA- 
dybaryon mass spectrum of multiquark states with the strangeness 
S>1 and mass M/sub H/>2M/sub A/, and also search for H-di- 
baryon in the mass region below 2M/sub A/ threshold is discussed. 
Hypothesis on two-particle nonleptonic decay H->2/sup -/+p 
was validated. Experimental and fitted values of masses, momenta 
and measurement errors are tabulated. A new peak with parameters 
M=(2223.6+-0.2) MeV/c and ['=(22.0+-1.0) MeV/c, being inter- 
preted as a multiquark resonance state, is detected in A/sub p/ mass 
spectrum of n/sup 12/C-interactions at 7.0 GeV/c. 17 refs.; 2 figs.; 
4 tabs. 





64 PHYSICS | 
6451 Particle Interactions And Properties - Experimental 


55541 (JINR-D—1,2-86-668, pp 214-225) Experimental 
problems of search for quark-gluon plasma in nucleus-nucleus 
interactions. Okonov, Eh.O. 1987. (In Russian). (CONF- 
8606164—). 

From 8. international seminar on high energy physics prob- 
lems; Dubna, USSR (19 Jun 1986). 

Experimental problems for searching for quark-gluon 
(quagma) plasma in nucleus-nucleus interactions (NbNb,CaCa, 
ArPb, CnE, ONe) in the energy range E=0.4-1 GeV/A and 3.67 
GeV/A and 200 GeV/A energies are discussed. Peculiarities of 
performing experiments on Dubna synchrophasotron and SPS Be- 
valac are discussed. The first results prove hadron matter thermali- 
zation sufficient for quagma manifestation. It is found that such 
characteristics of studied interactions as relative A-hyperon yield, 
spectral (temperature) characteristics of A/sup k/-hyperons (with 
higher values of transferred transverse momenta) and associatively 
produced peons are of greatest interest. The necessity of precise es- 
tablishment of A-hyperon group as excessive and differing in its 
origin from the other particles of the hadron phase is noted. It is 
shown that experimental approach used in Dubna research proved 
efficient and requires further development. It includes : selection of 
rare events (fluctuations) in central interactions of nuclei with high 
local excitation; search and research of peculiarities in the produc- 
tion of strange particles and in associative pion production; use of 
streamer spectrometer with a trigger system of rigid selection of 
central interactions. 30 refs.; 4 figs.; 2 tabs. 


55542 (JINR-R—1-87-539) Elastic scattering of 7/sup 
-/-and K/sup -/ mesons on protons at 43 GeV/c momentum. 
Antipov, Yu.M.; Batarin, V.A.; Bezzubov, V.A. and others. 
(Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Eh- 
nergii SSSR, Serpukhov. Inst. Fiziki Vysokikh Ehnergij). 
(Joint Inst. for Nuclear Research, Dubna (USSR). Lab. of 
Nuclear Problems). 1987. 13p. (In Russian). NTIS (US Sales 
Only), PC A03/MF AOl. Order Number DE88704297/ 
JAW. 

Submitted to the journal Sov. J. Nucl. Phys. . 

Elastic scattering of 7/sup -/- and K/sup -/-mesons on pro- 
tons at 43 GeV/c was investigated at IHEP accelerator using 
SIGMA-AJAX setup. Differential cross sections have been meas- 
ured within the 0.2<(t)<1.4 (GeV/c)/sup 2/ range of momentum 
transfers. The slope parameters of cross sections have been deter- 
mined. The differential cross sections of 7/sup -/- and K/sup -/- 
mesons are compared with each other, and with the existing experi- 
mental data and theoretical models. 13 refs.; 8 figs.; 5 tabs. 


55543 (LA—11389-T) The recoil proton polarization in 
amp elastic scattering. Seftor, C.J. (Los Alamos National 
Lab., NM (USA)). Sep 1988. Contract W-7405-ENG-36. 
192p. NTIS, PC A09/MF A0Ol1; 1; GPO Dep. Order 
Number DE88016524/JAW. 

The polarization of the recoil proton for 7* p and 7” p elas- 
tic scattering has been measured for various angles at 547 MeV/c 
and 625 MeV/c by a collaboration involving The George Washing- 
ton University; the University of California, Los Angeles; and Abi- 
lene Christian University. The experiment was performed at the P* 
East experimental area of the Los Alamos Meson Physics Facility. 
Beam intensities varied from 0.4 to 1.0 x 107 27~'s/sec and from 3.0 
to 10.0 x 107 2*’s/sec. The beam spot size at the target was 1 cm 
in the horizontal direction by 2.5 cm in the vertical direction. A 
liquid-hydrogen target was used in a flask 5.7 cm in diameter and 
10 cm high. The scattered pion and recoil proton were detected in 
coincidence using the Large Acceptance Spectrometer (LAS) to 
detect and momentum analyze the pions and the JANUS recoil 
proton polarimeter to detect and measure the polarization of the 
protons. Results from this experiment are compared with previous 
measurements of the polarization, with analyzing power data previ- 


ously taken by this group, and to partial-wave analysis predictions. 
12 refs., 53 figs., 18 tabs. 


55544 (LBL—25411) Overview of o, {rho} and do“/dt in 
high energy proton-antiproton scattering. Cahn, R.N. (Law- 
rence Berkeley Lab., CA (USA)). 12 Jul 1988. Contract 
AC03-76SF00098. 7p. (CONF-8806232—1). NTIS, PC A02/ 
MF AO1. Order Number DE88016637/JAW. 


From 7. topical workshop on proton-antiproton collider 
physics; Batavia, IL, USA (20 Jun 1988). 
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Recent results on the total cross section, real-to-imaginary 
ratio of the forward scattering amplitude, and the slope parameter 
are discussed. The ability of future Tevatron data to distinguish be- 
tween alternative explanations of the large value of {rho} measured 
by UA-4 is emphasized. 8 refs., 1 tab. 


55545 (SLAC—330) Charmed and strange baryon produc- 
tion in 29 GeV electron positron annihilation. Klein, S.R. 
(Stanford Linear Accelerator Center, Menlo Park, CA 
(USA)). Jun 1988. Contract AC03-76SF00515. 135p. NTIS, 
PC A07/MF AO1. Order Number DE88017187/JAW. 

This dissertation presents measurements of the production 
rates of baryons with different strangeness and spin. The analyses 
presented here use data taken with the Mark III detector at the 
PEP storage ring, operating at a center of mass energy of 29 GeV. 
The =/sup {minus}/ production rate is measured to be 0.017 +- 
0.004 +- 0.004 per hadronic event, 2/sup {minus}/ production is 
measured to be 0.014 +- 0.006 +- 0.004 per hadronic event, and 
=*° production is less than 0.006 per hadronic event at a 90% con- 
fidence level. These measurements place strong constraints on 
models of baryon production. In particular, the unexpectedly high 
rate of 2/sup {minus}/ production is difficult to explain in any di- 
quark based model. Semileptonic A/sub c/* decays have also been 
observed. Because neither the branching ratios nor the production 
rate are well known, it is difficuit to interpret these results. Howev- 
er, they do indicate that the branching ratio for A/sub c/* — Alv 


may be higher than previous experimental measurements. 85 refs., 
45 figs., 12 tabs. 


55546 (SLAC-PUB—4648) Photon-photon collisions. 
Brodsky, S.J. (Stanford Linear Accelerator Center, Menlo 
Park, CA (USA)). Jul 1988. Contract AC03-76SF00515. 
17p. (CONF-8804147—6). NTIS, PC A03/MF A011; 1; GPO 
Dep. Order Number DE88016998/JAW. 

From 8. international workshop on photon-photon collisions; 
Shoresh, Israel (24 Apr 1988). 

Highlights of the VIIIth International Workshop on Photon- 
Photon Collisions are reviewed. New experimental and theoretical 
results were reported in virtually every area of yy physics, particu- 
larly in exotic resonance production and tests of quantum chromo- 
dynamics where asymptotic freedom and factorization theorems 
provide predictions for both inclusive and exclusive ‘yy reactions at 
high momentum transfer. 73 refs., 12 figs. 


55547 (TRI-PP—88-51) Search for muon-electron and 
muon-positron conversion. Ahmad, S.; Azuelos, G.; Blecher, 
M.; Bryman, D.A.; Burnham, R.A.; Clifford, E.T.H.; De- 
pommier, P.; Dixit, M.S.; Gotow, K.; Hargrove, C.K. 
(TRIUMF, Vancouver, British Columbia (Canada)). Jun 
1988. 3p. (CONF-8805142—37). NTIS (US Sales Only), PC 
A02. Order Number DE88017144/JAW. 

From 3. international conference on the intersections be- 
tween particle and nuclear physics; Rockport, ME, USA (i4 May 
1988). 

Muon-electron conversion, »/sup {minus}/ + Z — e/sup 
{minus }/ + Z, where Z is a nucleus of atomic number Z, is a 
lepton flavor violating reaction which may be enhanced by the co- 
herent action of the nuclear quarks. In muon-positron conversion, 
p/sup {minus}/ + Z — e/sup {plus}/(Z - 2), a double charge 
changing current is required and neither lepton flavor nor lepton 
number are conserved. In this paper, searches for muon-electron 
and muon-positron conversion in titanium and lead targets per- 
formed using the TRIUMF time projection chamber (TPC) are de- 
scribed. The experimental signature of »/sup {minus}/ — e/sup 
{minus}/ conversion is a monoenergetic electron with kinetic 
energy determined by the muon mass, electron mass, and the 
muonic atom binding energy. However, for muon-positron conver- 
sion, where nuclear excitation and breakup are likely, the expected 
positron spectrum covers a range of kinetic energies depending also 
on the mass difference between initial and final nuclear states. 3 
refs., 6 figs. 
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55548 _. (TRI-PP—88-52) A study of the decay 7 — ev. 
Britton, D.I.; Ahmad, S.; Bryman, D.A.; Burnham, R.A.; 
Clifford, E.T.H.; Dixit, M.S.; Kitching, P.; Kuno, Y.; 
McDonald, J.A.; Numao, T.; Olin, A.; Picciotto, C.E.; Pou- 
tissou, J.M.; Summhammer, J. , Vancouver, Brit- 
ish Columbia (Canada); National Research Council of 
Canada, Ottawa, Ontario; Victoria Univ., British Columbia 
(Canada)). Jun 1988. 3p. (CONF-8805142—36). NTIS (US 
Sales Only), PC A02. Order Number DE88017145/JAW. 

From 3. international conference on the intersections be- 
tween particle and nuclear physics; Rockport, ME, USA (14 May 
1988). 

, A new measurement of the 7 — ev branching ratio is de- 
scribed. The 7 — ev positron spectrum, in which the background 
from » — ev{bar char}v has been highly suppressed, has been ex- 
amined for evidence of. massive neutrinos and other exotic process- 
es postulated in extensions to the standard model of electroweak 
interactions. 7 refs., 5 figs. 


55549 (TRI-PP—88-53) An improved limit for conversion 
of (uie/sup {minus}/) to (u/sup {minus}/e*). Marshall, 
GM; Beer, G.A.; Bowen, T.; Fry, C.A.; Gelbart, Z.; Hal- 
verson, P.G.; Heinrich, B.; Huber, T.M.; Janissen, A.C.; 
Kendall, K.R. (TRIUMF, Vancouver, British Columbia 
(Canada)). Jun 1988. 3p. (CONF-8805142—35). NTIS (US 
Sales Only), PC A02. Order Number DE88017146/JAW. 

From 3. international conference on the intersections be- 
tween particle and nuclear physics; Rockport, ME, USA (14 May 
1988). 

. An improved upper limit is reported for muonium (p/sup 
{plus}/e/sup {minus}/) conversion to antimuonium (j/sup 
{minus}/e/sup {plus}/) which corresponds to a coupling strength 
approximately equal to that of the weak interaction. Muonium was 
produced in vacuum from a thin silica powder layer. The conver- 
sion signal was radioactivity induced by negative muon capture in 
tungsten in an adjacent surface. No events were seen, establishing 
an upper limit on the effective four fermion weak coupling constant 
for conversion of 1.1G/sub F/ (90% confidence level). The corre- 
sponding lower limit on the mass of a possible doubly charged 
scalar boson in a left-right symmetric model is approximately the W 
boson mass. 11 refs., 3 figs., 1 tab. 


55550 (TRI-PP—88-55) Spin-isospin nuclear response. 


Hicks, K.H. (TRIUMF, Vancouver, British Columbia 
(Canada)). Jun 1988. 7p. (CONF-8805142—33). NTIS (US 
Sales Only), PC A02. Order Number DE88017148/JAW. 

From 3. international conference on the intersections be- 
tween particle and nuclear physics; Rockport, ME, USA (14 May 
1988). 

The scattering of protons of individual nucleons in the nucle- 
us, known as ‘quasi-free’ scattering, gives information on the modi- 
fication of the nuclear force inside the nuclear medium. In order to 
extract information, we need to know the nucleon-nucleon (N-N) 
interaction in free space, and the propagation of the proton through 
the nucleus (from elastic scattering). Direct comparison of the ana- 
lyzing powers and polarizations for quasi-free scattering as opposed 
to N-N scattering show large (40%) differences. Conventional 
(non-relativistic) calculations are unable to produce this effect. Rel- 
ativistic calculations, which use large, opposing vector and scalar 
potentials reproduce this effect for both isoscalar and isovector in- 
clusive reactions and for exclusive (p,2p) reactions. 25 refs., -11 figs. 


55551 Partial-wave analysis of the K* K-bar°7~ system. 
Birman, A.; Chung, S.U.; Peaslee, D.; Fernow, R.; Kirk, H.; 
Protopopescu, S.D.; Weygand, D.; Willutzki, H.J.; Boehn- 
lein, A.; Boehnlein, D.; and others. (Physics Department, 
Brookhaven National Laboratory, Upton, New York 
in Physical Review Letters; 61: No. 14, 1557-1560(3 Oct 

We have performed a partial-wave analysis of the K* K/sub 
S/°m- system produced in: the reaction 7” p—K* K-bar° n at 8 
GeV/c. We present the results of the analysis of 30 740 events in 
the mass range 1.24—1.60 GeV/c?, with 0.0S-t<1.0 GeV’/c? In 
the 1.28-GeV/c? mass region, we see evidence for a J/sup P//sup 
G/ = 0/sup -+/ resonance in addition to the resonant 1/sup + +/ 
wave. We observe a 0/sup -+/ resonance and possibly a small 1/ 
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sup +-+/ resonance in the 1.42-GeV/c? region. We also observe a 
1/sup + +/ state near 1.5 GeV/c?. 


55552 Neutrino production by 400-GeV/c protons in a 
beam-dump experiment. Duffy, M.E.; Fanourakis, G.K.; 
Loveless, R.J.; Reeder, D.D.; Smith, E.S.; Childress, S.; 
Castoldi, C.; Conforto, G.; Ball, R.C.; Coffin, C.T.; and 
others. (University of Wisconsin, Madison, Wisconsin 
53706). Physical Review [Section] D: Particles and Fields; 38: 
No. 7, 2032-2055(1 Oct 1988). 

The v/sub e/ and v/sub p:/ fluxes from decay of short-lived 
parents (presumed to be predominantly charmed particles) have 
been measured in a beam-dump experiment at Fermilab. Novel and 
important features of the experimental arrangement and procedures 
are presented and discussed in detail. Details of the analysis of the 
prompt flux and the backgrounds are presented together with a dis- 
cussion of the systematic error. The energy and angular distribu- 
tions of the prompt neutrino flux are presented, and the cross sec- 
tion for charm production is measured to be 57.2 +- 2.9 +- 8.5 
pb/nucleon. The dependence of the cross section on atomic weight 
is measured to be o/sub c/proportionalA/sup 0.75/. The possibility 
that charm is produced by a mixture of central and diffractive 
processes is examined and discussed in the context of these results. 
The prompt fluxes of v/sub p/ and nu-bar/sub p/ are roughly 
equal, as are the prompt fluxes of v/sub p/ and v/sub e/. Quasie- 
lastic neutrino interactions were identified and used to provide an 
independent measurement of the flux which corroborates the 
energy calibration of the detector. A search for additional sources 
of prompt neutrinos beyond charm is reported. Negative results 
were obtained for supersymmetric particles, heavy neutral leptons, 
and b quarks, subject to the assumption of specific characteristics of 
the particles and the production mechanisms. 


55553 High-precision measurement of polarized->p beta 
decay. Hsueh, S.Y.; Mueller, D.; Tang, J.; Winston, R.; Za- 
palac, G.; Swallow, E.C.; Berge, J.P.; Brenner, A.E.; 
Cooper, P.S.; Grafstroem, P.; and others. (Enrico Fermi In- 
stitute, The University of Chicago, Chicago, Illinois 60637). 
Physical Review [Section] D: Particles and Fields; 38: No. 7, 
2056-2076(1 Oct 1988). 

We report the results of a polarized-~ beta-decay experi- 
ment carried out in the Fermilab Proton Center charged-hyperon 
beam. These results are based on 49 671 observed =~—>ne™ nu-bar 
decays. The =~ beam had a nominal momentum of 250 GeV/c and 
was produced by 400-GeV/c protons im- pinging on a Cu target. 
At a production angle of 2.5 mrad, the polarization was (23.6 +- 
4.3)%. The decay asymmetries of the electron (a/sub e/ = -0.519 
+- 0.104), neutron (a/sub n/ = +0.509 +- 0.102), and antinev- 
trino (a/sub v/ = -0.230 +- 0.061) were measured and used to es- 
tablish sign and approximate magnitude of the axial-vector-to- 
vector form-factor ratio g:/fi. The form-factor ratios chemical 
bondg:/fichemical bond and f/f; were determined most sensitively 
from the neutron and electron center-of-mass spectra, respectively. 
We obtain chemical bondg:/f-0.237g2/fichemical bond = 0.327 +- 
0.007 +- 0.019 and f2.(0)/f:(0) = -0.96 +- 0.97 +- 0.13, where the 
stated errors are statistical and systematic, respectively. A general 
fit that includes the asymmetries and makes the conventional as- 
sumption g2 = 0 gives the final value gi(0)/fi(0) = -0.328 +- 
0.019. The data are also compatible with positive values for go/f: 
combined with corresponding reduced values for chemical bondg:/ 
fichemical bond. .AE 


55554 Search for rare muon decays with the Crystal Box 
detector. Bolton, R.D.; Cooper, M.D.; Frank, J.S.; Hallin, 
A.L.; Heusi, P.A.; Hoffman, C.M.; Hogan, G.E.; Mariam, 
F.G.; Matis, H.S.; Mischke, R.E.; and others. (Los Alamos 
National Laboratory, Los Alamos, New Mexico 87545). 
Physical Review [Section] D: Particles and Fields; 38: No. 7, 
2077-2101(1 Oct 1988). 

A search with the Crystal Box detector shows no evidence 
for the lepton-family-number-nonconserving decays p—ey, u—eyy, 
or p—eee. The search provides upper limits for the branching 
ratios of T'(u—ey)/T(u—ew-italic-bar)<4.9 x 10/sup -11/ (90% 
C.L.), T(ueyy)/T(u—-evv-italic-bar)<7.2 x 10/sup -11/ (90% 
C.L.), and I'(u—eee)/T(u—evwv-italic-bar)<3.510/sup -11/ (90% 
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C.L.). In addition, a limit for the emission of a light scalar or pseu- 
doscalar boson in radiative muon decay is given. 


55555 New searches for the C-noninvariant decay 
m0—3y and the rare decay 7°—4y. McDonough, J.; High- 
land, V.L.; McFarlane, W.K.; Bolton, R.D.; Cooper, M.D.; 
Frank, J.S.; Hallin, A.L.; Heusi, P.; Hoffman, C.M.; Hogan, 
G.E.; and others. (Temple University, Philadelphia, Penn- 
sylvania 19122). Physical Review [Section] D: Particles and 
Fields; 38: No. 7, 2121-2128(1 Oct 1988). 

A search for the charge-conjugation-noninvariant decay 
a°»3y has been made using the Crystal Box of the Los Alamos 
Meson Physics Facility. No signal in excess of background was ob- 
served, resulting in a branching-ratio upper limit of 3.1 x 10/sup -8/ 
(90% C.L.). A new upper limit of 2 x 10/sup -8/ (90% C.L.) was 
also established for the allowed decay 7°—>4y. 


55556 Searching for charged Higgs bosons at ~(1/2—1- 
TeV e* e~ colliders. Komamiya, S. (Stanford Linear Acceler- 
ator Center, Stanford University, Stanford, California 
94309). Physical Review [Section] D: Particles and Fields; 38: 
No. 7, 2158-2168(1 Oct 1988). 

Possibilities for charged-Higgs-boson searches at ~1/2—1- 
TeV e*e™ colliders are examined. With an integrated luminosity of 
~10/sup 40/ cm/sup -2/, it is not difficult to find charged-Higgs- 
boson pair production if the beam energy is not too close to the 
charged-Higgs-boson mass. Experimental searches for all the major 
possible decay modes of charged Higgs bosons, i.e., H*—>tb-bar, 
H*—>cs-bar (or cb-bar), H*—tau* v/sub tau/, and H*—-W* H/sub i/ 
°, where H/sub i/° is one of the neutral Higgs bosons, are surveyed 
in this paper. Searches for charged Higgs bosons in top-quark 
decays are also discussed. At e* e~ colliders the background level is 
low and well controlled compared to searches at hadron colliders 
(Superconducting Super Collider or CERN Large Hadron Col- 
lider). At hadron colliders, except in some very special cases, it is 
difficult to find charged Higgs bosons. 


55557 Eta and eta’ production in e* e~ annihilation at 29 
GeV. Evidence for the D/sub x//sup +- / decays into etaz/ 
sup +- / and eta’7/sup +- /. Wormser, G.; Abrams, G.; 
Amidei, D.; Baden, A.R.; Barklow, T.; Boyarski, A.M.; 
Boyer, J.; Burchat, P.R.; Burke, D.L.; Butler, F.; and 
others. (Stanford Linear Accelerator Center, Stanford Uni- 
versity, Stanford, California 94309). Physical Review Letters; 
61: No. 9, 1057-1060(29 Aug 1988). 

eta production has been investigated by the Mark II Col- 
laboration at the SLAC e* e™ storage ring PEP. eta particles are re- 
constructed by their yy decay mode. The eta fragmentation func- 
tion has been measured and found to be in good agreement with 
the Lund-model prediction. eta’ production has been measured for 
the first time in high-energy e* e~ annihilation. There is evidence at 


the 30 level for D/sub s//sup +- / decay into etam* and eta’m/sup 
+-/. 
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REFER ALSO TO CITATION(S) 55352, 55545, 55546, 55698, 55721, 55728 


55558 (BNL—41606) Production dynamics and high p/ 
sub T/ spin effects. Soffer, J. (Brookhaven National Lab., 
Upton, NY (USA)). Aug 1988. Contract AC02-76CHO00016. 
23p. (CONF-8806203—3). NTIS, PC A03/MF AO1. Order 
Number DE88016576/JAW. 


From Symposium on future polarization at Fermilab; Bata- 
via, IL, USA (13 Jun 1988). 

We will emphasize the importance of spin for our under- 
standing of production dynamics at high p/sub T/. Within the 
framework of perturbative QCD several predictions for interesting 
spin observables are presented for various reactions. They are cru- 


cial tests accessible to existing or future experimental programs. 17 
refs., 10 figs. 
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55559 (BNL—41674) v/sub p/-v/sub e/ universality in 
charged-current neutrino interactions. Baltay, C.; Hyatt, 
E.R.; Manly, S.; Steiner, R.; Baker, N.J.; Kahn, S.A.; Mur- 
tagh, M.J.; Samios, N.P.; Tanaka, M.; Jacques, P.F.; Kalel- 
kar, M.; Plano, R.J.; Stamer, P.E. Saaldaan National 
Lab., Upton, NY (USA)). 1988. Contract AC02-76CH00016. 
6p. (CONF-8806204—3). NTIS, PC A02/MF A0Ol1. Order 
Number DE88016740/JAW. 

From 13. international conference on neutrino physics and 
astrophysics; Boston, MA, USA (5 Jun 1988). 

Approximately 2000 v/sub e/ and {bar {nu}}/sub e/ 
charged-current interactions with energies ranging up to 200 GeV 
were observed in a wide band neutrino beam using the Fermilab 
15-ft bubble chamber filled with a heavy Ne-H2 mix. The cross-sec- 
tion, kinematic distributions, charged particle multiplicity, strange 
particle production, and dilepton production for these events are 
compared to those for samples of v/sub y/ and {bar {nu}}/sub p/ 
charged-current events obtained during the same experiment. No 
evidence for a violation of v/sub /{minus}v/sub e/ universality is 
observed. The universality of charged leptons has a strong experi- 
mental foundation. However, the universality of neutrinos is not as 
well established. We report on a detailed study of v/sub p/ 
{minus}v/sub e/ universality, including comparisons of cross sec- 
tions and many properties, such as kinematic distributions and the 
strange particle production rates. These results represent an order 
of magnitude improvement in statistics over previous bubble cham- 
ber studies of neutrino universality. Counter experiments have 
measured cross sections only. 12 refs., 9 figs. 


55560 (CEA-CONF—9333) Intermittency patterns in 
hadron multiproduction. Peschanski, R. (CEA Centre 
d'Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette (France). 
Service de Physique Theorique). 1987. 10p. (CONF- 
8709152—). NTIS (US Sales Only), PC A02/MF AOI. 
Order Number DE88754680/JAW. 

From 18. international symposium on multiparticle dynamics; 
Tashkent, USSR (8 Sep 1987). 

Short-range fluctuations in rapidity are observed in high 
energy multiproduction of hadrons. Using a factorial moment 
method, we show how to isolate non-statistical fluctuations and dis- 
cuss some model predictions. Models including a space-time cas- 
cade of cluster decays are expected to lead to fluctuation patterns 
typical of intermittency whereas the dual parton model gives a very 
different steady behaviour. 


55561 (CEA-CONF—9364) Dynamically triangulated 
surfaces - some analytical results. Kostov, I.K. (CEA Centre 
d'Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette (France). 
Service de Physique Theorique). 1987. 5p. (CONF- 
8709225—). NTIS (US Sales Only), PC A02/MF AOI. 
Order Number DE88754694/JAW. 

From International symposium on field theory on the lattice; 
Seillac, France (28 Sep 1987). 

We give a brief review of the analytical results concerning 
the model of dynamically triangulated surfaces. We will discuss the 
possible types of critical behaviour (depending on the dimension D 
of the embedding space) and the exact solutions obtained for D=0 
and D=-2. The latter are important as a check of the Monte Carlo 
simulations applyed to study the model in more physical dimen- 
sions. They give also some general insight of its critical properties. 


55562 (CEA-CONF—9473) Role of strangeness in the 
nucleon structure. Rho, M. (CEA Centre d'Etudes Nu- 
cleaires de Saclay, 91 - Gif-sur-Yvette (France). Service de 
Physique Theorique). 1988. 10p. (CONF-8805140—). NTIS 
(US Sales Only), PC A02/MF AOl. Order Number 
DE88754716/JAW. 

From International conference on medium- and high-energy 
nuclear physics; Taipei, Taiwan (23 May 1988). 

It is shown that by reformulating an SU(3) Skyrmion model 
as a random phase approximation (RPA) to an underlying fermion 
(quark) theory, one can calculate microscopic (quark) properties of 
the nucleon without explicit account of the quark-gluon degrees of 
freedom. In particular, the strangeness content of the proton can be 
estimated with a Skyrmion model that describes well the hyperon 
spectroscopy. 
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55563 =~ (DOE/ER/03066—T1) Astrophysical bound on the 

m-Higgs boson coupling. Bertolini, S.; Santamaria, A. 
(Carnegie-Mellon Univ., Pittsburgh, PA (USA). Dept. of 
Physics). 20 Jul 1988. Contract AC02-76ER03066. 12p. 
(CMU-HEP—88-13). NTIS, PC A03/MF AOl. Order 
Number DE88017272/JAW. 

We show that the coupling of the standard” Higgs boson to 
Majorons, that could lead to a very fast decay of the neutral Higgs 
scalar to invisible modes, can be bounded using astrophysical argu- 
ments. We discuss the relevance of this bound for low-energy phe- 
nomenology related to majoron production. The bound so obtained 
may also jeopardize the stability of the VEV hierarchy in the dou- 
blet and triplet majoron models if the mass of the top quark is less 
than the W mass. The analysis applies generally to models which 
exhibit (pseudo-) Golstone bosons in the spectrum. 15 refs., 1 fig. 


55564 (DOE/ER/03130—39C) Running a large Monte 
Carlo Program in a farm of MicroVAX-II Computers under 
VAXELIN. Cutts, D.; Hoftun, J.S. (Brown Univ., Provi- 
dence, RI (USA)). 1987. Contract AC02-76ER03130. 9p. 
(CONF-8708276—1). NTIS, PC A02/MF A0Ol. Order 
Number DE88012761/JAW. 

From Computer simulation techniques in H.E. physics; Ar- 
gonne, IL, USA (1 Aug 1987). 

This paper describes the operation of a loosely coupled 
"farm” of MicroVAX-II computers running in the VAXELN envi- 
ronment. Our application used the GEANT Monte Carlo package 
to simulate 2 TeV proton-antiproton collisions as seen by the 
D{null} detector at Fermilab. The layout of the farm, the control 
software, and specific (small) changes to the program which were 
needed for operation in the farm, will be explained. 3 refs., 3 figs. 


55565 (FSU-HEP—871209) Some recent developments in 
the determination of parton distributions. Owens, J.F. (Flori- 
da State Univ., Tallahassee (USA). Dept. of Physics). Dec 
1987. Contract FG05-87ER40319. 14p. (CONF-8710276—4). 
NTIS, PC A03/MF AOl; 1; GPO Dep. Order Number 
DE88015786/JAW. 

From Advanced research workshop on QCD hard hadronic 
processes; St. Croix, Virgin Islands, U.S. (8 Oct 1987). 

Recent data relevant for determining parton distributions are 
discussed. Particular attention is paid to the question of how to im- 
prove our knowledge of the gluon distribution. The role of photon- 
jet and photon-hadron correlation data is discussed in conjunction 
with a new technique for performing next-to-leading order two-par- 
ticle inclusive calculations. 25 refs., 6 figs. 


55566 (IC—88/72) QCD short distance enhancement in 
K/sub L/->yy. Pramudita, A. (International Centre for 
Theoretical Physics, Trieste (Italy)). Apr 1988. 8p. NTIS 
(US Sales Only), PC A02/MF AOl. Order Number 
DE88704200/JAW. 

Short-distance QCD corrections to the amplitude of K/sub 
L/->yy is estimated in the leading-logarithmic approximation. 
Taking into account the corrections to both one-particle-irreducible 
and one-particle-reducible first order standard electroweak and su- 
persymmetric amplitudes, the enhancement obtained is still not suf- 
ficient. (author). 17 refs, 2 figs. 


55567 (IC—88/107) O(5) x U(1) electroweak gauge 
theory and the triggering of the neutrino oscillations by ‘t 
Hooft-Polyakov monopole. Samiullah, M. (International 
Centre for Theoretical Physics, Trieste (Italy)). Jun 1988. 
25p. NTIS (US Sales Only), PC A03/MF AOl. Order 
Number DE88704217/JAW. 

The present study employs the O(5) x U(1) Electroweak 
gauge theory with the two particle generations of quarks and lep- 
tons. With the spontaneously symmetry breaking down to the O(3) 
level the ‘t Hooft Polyakov SO(3) monopole theory along with its 
triplet of scalar fields is reproduced and developed to the extent 
necessary to establish our results. It is shown that the existence of 
the monopole triggers the Cabibbo rotation of d and s along with 
the v/sub e/ and v/sub p/ flavours, which, in turn results in the 
neutrino oscillations. The neutrino oscillation angle turns out to be 
the Cabibbo angle. Using the experimental data of Baker et al. we 
have set an upper limit on Am/sup 2/31.3 ev/sup 2/ (Am/sup 2/ 


ident tom/sub p//sup 2/-m/sub e//sup 2/). Furthermore, it is ex- 
actly the Cabibbo angle in which the isovector phi-vector has to be 
rotated so as to spontaneously break the symmetry down to the 
O(3) level, together with, on the SO(3) sector to the U(1) level. 
Also it turns out that the Weinberg angle is twice the Cabibbo 
angle, a result already noted by the author elsewhere. (author). 22 
refs. " 


55568 (iC—88/127) TCP (Truncated Compound Poisson) 
process for multiplicity distributions in high energy collisions. 
Srivastava, P.P. (International Centre for Theoretical Phys- 
ics, Trieste (Italy)). Jun 1988. 23p. NTIS (US Sales Only), 
PC A03/MF AO1. Order Number DE88704229/JAW. 

On using the Poisson distribution truncated at zero for inter- 
mediate cluster decay in a compound Poisson process we obtain 
TCP distribution which describes quite well the multiplicity distri- 
butions in hadronic collisions. A comparison is made between TCP 
and NB for UAS5 data. The reduced moments upto the fifth agree 
very well with the observed ones. The TCP curves are narrower at 
very high energy and develop shoulders and oscillations which 
become increasingly pronounced as the energy grows. At lower en- 
ergies the curves are very close to the NB ones. A discussion of 
compound Poisson distribution, expressions of reduced moments 
and Poisson transforms are also given. The TCP curves for differ- 
ent values of the parameters and curves of the reduced moments 
are also presented. (author). 11 refs, 3 figs, 1 tab. 


55569 (IC—88/168) Neutral pion photoproduction on the 
proton near threshold and the chiral symmetry. Nath, L.M.; 
Singh, S.K. (International Centre for Theoretical Physics, 
Trieste (Italy)). Jul 1988. 9p. NTIS (US Sales Only), PC 
A02/MF A01. Order Number DE88704243/JAW. 

The recent precise measurement of the neutral pion photo- 
production on the proton near threshold seems to be inconsistent 
with the predictions of the low-energy theorems on photoproduc- 
tion of pions. In this note, we have sought to resolve this problem, 
in the framework of an approximate SU(2)xSU(2) symmetry of the 
pion-nucleon dynamics, by incorporating the contribution from the 
nucleon matrix elements of the equal-time commutator between the 
divergence of the axial-vector current and the electromagnetic cur- 
rent, which was introduced earlier by Furlan et al. We find that a 
mean value of the non-strange quark mass m-circumflex=1/2(m/ 
sub u/+m/sub d/)=(7+-2) MeV, leads to an estimate of the sym- 
metry breaking terms compatible with experiment. (author). 20 refs, 
2 tabs. 


55570 (INIS-BR—1260) Production of heavy quarks and 
antiquarks in neutrino and antineutrino-nucleon collisions. 
Coutinho, Y.A. (Rio de Janeiro Univ. (Brazil). Inst. de 
Fisica). 1986. 162p. (In Portuguese). NTIS (US Sales Only), 
PC A08/MF AO1. Order Number DE88704253/JAW. 

A study of rescaling effects of nucleon structure functions, in 
others words, the productions rates of heavy quarks and antiquarks 
(c, c/sup -/ b, b/sup -/, t, t/sup -/) was made, having as the objec- 
tive the comparation between two formulations for rescaling varia- 
bles. The reactions studied involve deep inelastic scattering be- 
tween neutrino and antineutrino and nucleon, which the final state 
presents opposite sign dimuons. It is observed that the energy 
threshold for heavy quarks and antiquarks production, as well as, 
the integration region for each transition required, carry a depend- 
ence on quarks masses. The valence distributions are less sensitive 
to the use of one type of rescaling, than to the sea distribuitions, 
such effects are more pronounced for energies less than 500 Gev. 
This study was made in an energy range going from 100 to 1500 
Gev. 


55571 (INIS-BR—1261) Barionic spectroscopy masses 
and hyperfine structure. Vale, M.A.B. do. (Rio de Janeiro 
Univ. (Brazil). Inst. de Fisica). 1986. 148p. (In Portuguese). 
NTIS (US Sales Only), PC AO07/MF A0Ol. Order Number 
DE88704254/JAW. 

Using the Bethe-Salpeter equation in QCD, we obtain, in the 
nonrelativistic approximation, a quark-antiquark interaction poten- 
tial. We include, in a phenomenological way, a confining term in 
the potential (V(qq-bar) = V/sub QCD/ (qq-bar) + V sub (conf) 
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(qq-bar)). Assuming that the three-quark interaction can be de- 
scribed in terms of pair interactions, and that the quark-quark inter- 
action is related to the quark-antiquark interaction (v (qq)= 1/2 
V(qq-bar)), we evaluate the baryon masses as three-quark bound 
states. We also calculate the relativistic corrections coming from 
the spin-spin interaction. Finally, our results are compared to the 
available experimental data. 


55572 (INS—675) Finite temperature renormalization 
group equations via Wilson loop. Fujimoto, Yasushi; 
Yamada, Hirofumi. (Tokyo Univ., Tanashi (Japan). Inst. for 
Nuclear Study). Apr 1988. 19p. NTIS (US Sales Only), PC 
A03/MF A01. Order Number DE88754794/JAW. 

We re-investigate the behaviour of the effective coupling 
constant using the gauge invariant Wilson loop in Minkowsky 
space-time. The result tells us that the interaction of static q-q-bar 
pair becomes weak at high temperatures and at large distances. 


55573 (ITEP—33(1987)) Baryon ground states in a poten- 
tial model with universal interaction. Badalyan, A.M.; Kitor- 
oage, D.I. (Gosudarstvennyj Komitet po Ispol’zovaniyu 
Atomnoj Ehnergii SSSR, Moscow. Inst. Teoreticheskoj i 
Ehksperimental’noj Fiziki). 1987. 27p. NTIS (US Sales 
Only), PC A03/MF AOl. Order Number DE88704290/ 
JAW. 

The spectrum of all baryons from lightest to heavy ones is 
studied in the framework of nonrelativistic potential model. It is 
shown that the ground state baryons may be described using the 
universal Coulomb linear potential for the quark-quark interaction. 
The calculated baryon masses and spin-spin splittings agree with 
the experiment within ~20 MeV. 15 refs. 


55574 (JINR—E-2-87-433) Modified three-pole VMD 
model with two-branch-point analytic structure and approved 
asymptotic behaviour for the pion electromagnetic form 
factor. Dubnicka, S.; Furdik, I.; Meshcheryakov, V.A. (Slo- 
venska Akademia Vied, Bratislava (Czechoslovakia). Fyzi- 
kalny Ustav). (Joint Inst. for Nuclear Research, Dubna 
(USSR). Lab. of Theoretical Physics). 1987. 7p. NTIS (US 
Sales Only), PC A02/MF AOl. Order Number 
DE88703929/JAW. 

A modification of three-pole VMD model for electromagnet- 
ic pion form factor was carried out, first by means of its transfor- 
mation into the pion c.m. momentum variable and subsequently by 
using the inverse Zhukovsky transformation into another variable. 
In such a procedure a common normalized factor for all three 
vector mesons, rho(770), rho’(1250) and rho’’(1600), is singled out, 
by means of which it is possible to settle a specific freedom in the 
choice of the pion form factor asymptotic behaviour. An explicit 
incorporation of nonzero vector meson widths creates a real analyt- 
ic model, defined on the four-sheeted Riemann surface. It includes 
inelastic contributions effectively, depends just on the parameters 
with a clear physical meaning, conserves the normalization of the 
original VMD parametrization, and provides a perfect fit of all ex- 
isting pion form factor data, in which all parameters of the model 
are determined and the presence of rho'(1250) in e/sup +/e/sup -/ 
-> w/sup +/m/sup -/ is again established. 15 refs. 


55575 (JINR-E—2-87-32) Nonequilibrium decays of light 
particles and the primordial nucleosynthesis. Dolgov, A.D.; 
Kirilova, D.P. (Gosudarstvennyj Komitet po Ispol’zovaniyu 
Atomnoj Ehnergii SSSR, Moscow. Inst. Teoreticheskoj i 
Ehksperimental’noj Fiziki). (Joint Inst. for Nuclear Re- 
search, Dubna (USSR). Lab. of Theoretical Physics). 1987. 
12p. NTIS (US Sales Only), PC A03/MF AOl. Order 
Number DE88704295/JAW. 

Submitted to the journal Intern. J. Modern Phys. . 

Possible modifications of the standard big-bang nucleosynth- 
esis scenario, which would lose the bound on the number of neutri- 
no flavours, are examined. A concrete model with light (M=0 
(MeV)) quasistable particles decaying into vv-bar is considered. If 
the decay products do not thermalize they shift the frozen (n/p)- 
ratio and respectively the abundances of the light elements pro- 
duced primordially. The direction of this shift depends on the pa- 
rameters of the model. Correspondingly, for the particular choice 
of these parameters the restrictions on the number of neutrino fla- 
vours may be considerably weakened. 14 refs.; 2 figs. 
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55576 (JINR-R—2-87-656) Total a/sub S/ correction to 
deep inelastic scattering cross section ratio R=o/sub L//o/ 
sub T/ in QCD. Calculation of longitudinal structure func- 
tion. Kazakov, D.I.; Kotikov, A.V. (Joint Inst. for Nuclear 
Research, Dubna (USSR). Lab. of Theoretical Physics), 


1987. 18p. (In Russian). NTIS (US Sales Only), PC A03/ 
MF AO1. Order Number DE88704299/JAW. 

Submitted to the journal Nucl. Phys. . 

Total a/sub S/ correction to the longitudinal structure func- 
tion of deep inelastic scattering of photon on hadron is calculated 
using the Wilson expansion and renormalization group. The calcula- 
tion if performed for massless quarks and gluons on mass shell in 
the M-barS-bar renoramalization scheme. All the diagrams are eval- 
uated analytically. 18 refs.; 6 figs. 


55577 (JINR-R—2-87-657) Total a/sub S/ correction to 
deep inelastic scattering cross section ratio R=o/sub L//o/ 
sub T/ in QCD. Gauge invariance and comparison with ex- 
periment. Kazakov, D.I.; Kotikov, A.V. (Joint Inst. for Nu- 
clear Research, Dubna (USSR). Lab. of Theoretical Phys- 
ics). 1987. 12p. (In Russian). NTIS (US Sales Only), PC 
A03/MF AO1. Order Number DE88704300/JAW. 

Submitted to the journal Nucl. Phys. . 

Total a/sub S/ correction to the longitudinal singlet and 
nonsinglet structure function of deep inelastic scattering is calculat- 
ed in the arbitrary gauge of gluon propagator. The result is imple- 
mented to the description of two-loop correction to the ratio of 
longitudinally and transversely polarized photon on hadron R=o/ 
sub L//o-/sub T/ within a scheme-invariant perturbation theory. It 
is shown that the account of nonleading corrections qualitatively 
improves the agreement with the experiment. 11 refs.; 1 fig. 


55578 (LU-TP—87-5) Multiple interaction model for the 
event structure in hadron collisions. Sjoestrand, T.; Zijl, M. 
van. (Lund Univ. (Sweden). Dept. of Theoretical Physics). 
Mar 1987. 42p. NTIS (US Sales Only), PC A03/MF AOI. 
Order Number DE88755126/JAW. 

A detailed model for hadronic events is presented, with par- 
ticular emphasis put on the event structure at low transverse mo- 
menta, i.e. ‘beam jets’ and ‘minijets’. Specifically, we argue that ha- 
dronic events contain a varying number of semihard parton-parton 
interactions, with average interaction rate given by perturbative 
QCD, and the variation between different events by Poissonian sta- 
tistics for each impact parameter separately. Comparisons with data 
are presented for a number of properties, such as multiplicity distri- 
butions, forward-backward correlations, minijet phenomenology 
and the ‘pedestal effect’. Also predictions for the behaviour at 
higher energies are included. (authors). 


55579 (TRI-PP—88-49) Few body kaon reactions. Fear- 
ing, H.W.; Workman, R.L. (TRIUMF, Vancouver, British 
Columbia (Canada)). Jun 1988. 6p. (CONF-8805142—39). 
NTIS (US Sales Only), PC A02. Order Number 
DE88017142/JAW. 

From 3. international conference on the intersections be- 
tween particle and nuclear physics; Rockport, ME, USA (14 May 
1988). 

We have calculated the reactions K/sup {minus}/p — Ay 
and K/sup {minus}/p — =°y for at-rest kaons in a simple pole 
model using both pseudoscalar and pseudovector couplings. Our re- 
sults suggest that the contribution of the A(1405) is important, par- 
ticularly for the = case. Unlike some other models, they allow in a 
natural way for the branching ratio for Sy to be greater than that 
for Ay. This model has been extended to in-flight capture, and 
some preliminary results are given. Finally the interaction generat- 
ed in this model is applied to the reaction K/sup {minus}/d — Any 
and the sensitivity of this reaction to the A-n scattering length is 
investigated. 12 refs., 5 figs. 


55580 (UCID—21488) Extension of the Integrated Tiger 
Series (ITS) of electron-photon Monte Carlo codes to 100 
GeV. Miller, S.G. (Lawrence Livermore National Lab., CA 
(USA)). Aug 1988. Contract W-7405-ENG-48. 20p. NTIS, 
PC A03/MF AO1. Order Number DE89000237/JAW. 
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Version 2.1 of the Integrated Tiger Series (ITS) of electron- 
photon Monte Carlo codes was modified to extend their ability to 
model interactions up to 100 GeV. Benchmarks against experimen- 
tal results conducted at 10 and 15 GeV confirm the accuracy of the 
extended codes. 12 refs., 2 figs., 2 tabs. 


55581 CP'-fermion correspondence in three dimensions. 
Deser, S.; Redlich, A.N. (Physics Department, Boston Uni- 
versity, Boston, Massachusetts 02215). Physical Review Let- 
ters; 61: No. 14, 1541-1544(3 Oct 1988). 

We show that in three dimensions the effective electromag- 
netic actions of the CP’ model and of a charged fermion coincide 
in the vacuum and one-soliton sectors, to lowest order in inverse 
mass. This implies equivalence between the fermion and CP* cur- 
rent operators. The first-order fermion-current—current self-inter- 
action correction, required for equivalence at next-to-leading order, 
is also obtained. 


55582 Phenomenology of a horizontal gauge boson in 
e*e™ collisions. Bagneid, A.A.; Kuo, T.K. artment of 
Physics, Purdue University, West Lafayette, Indiana 47907). 
Physical Review [Section] D: Particles and Fields; 38: No. 7, 
2153-2157(1 Oct 1988). 

The effects of an extra neutral gauge boson Z-tilde predicted 
by the Sp(8) x U(1) model, are studied both on and off the Z reso- 
nance in e* e~ collisions. Distinctive features are pointed out. 


55583 Hadron masses with two quark flavors. Gottlieb, 
S.; Liu, W.; Renken, R.L.; Sugar, R.L.; Toussaint, D. (De- 
partment of Physics, Indiana University, Bloomington, Indi- 
ana 47405). Physical Review [Section] D: Particles and Fields; 
38: No. 7, 2245-2265(1 Oct 1988). 

We investigate the hadron mass spectrum in lattice QCD 
with two flavors of dynamical quarks. We use 6° x 24, 8° x 24, and 
10° x 24 lattices with 6/g? adjusted so that the thermal crossover 
temperature is 1/4a or 1/6a. At these values of 6/g? flavor symme- 
try is not restored and the familiar problem of the nucleon to rho 
mass ratio is not fixed by the dynamical fermions. For comparison 
and checking we measure the spectrum in the quenched approxima- 
tion using analogous couplings and identical methods. The effects 
of the finite spatial size are investigated and found to be small. We 
discuss our fitting procedures and our control of systematic errors 
in some detail. We combine our mass measurements with previous 
calculations to estimate the temperature for the transition to a chir- 
ally symmetric phase of QCD in physical units. 


55584 Constraints on axion models. Bardeen, W.A. 
(Max-Planck-Institute for Physics and Astrophysics, 
Werner-Heisenberg-Institute for Physics, Fohringer Ring 6, 
D-8000 Munchen 40 (DE)). pp 47-56 of Proceedings of the 
XVII international symposium on multiparticle dynamics. 
Markytan, M.; Majerotto, W.; MacNaughton, J. Teaneck, 
NJ; World Scientific Pub. Co. (1987). (CONF-8606203—). 

From 17. international symposium on multiparticle dynamics; 
Seewinkel, Austria (13 Jun 1986). 

The search for axions has recently focused on models with 
nonstandard axion couplings. The author reviews the strong theo- 
retical and experimental constraints which seem to rule out all 
models with “heavy” axions, i.e., m/sub a/ > 2 m/sub e/. 
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REFER ALSO TO CITATION(S) 55582, 55583, 55598 


55585 (LYCEN—8766) Application of non-bijective 
transformations to various potentials. Kibler, M. (Lyon-1 
Univ., 69 - Villeurbanne (France). Inst. de Physique Nu- 
cleaire). Nov 1987. 7p. (CONF-8706338—). NTIS (US Sales 
ae PC A02/MF AOl. Order Number DE88754742/ 


From 16. international colloquium on group theoretical 
methods in physics; Varna, Bulgaria (15 Jun 1987). 

Some results about non-bijective quadratic transformations 
generalizing the Kustaanheimo-Stiefel and the Levi-Civita transfor- 
mations are reviewed. The three remaining sections are devoted to 
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new results: the first deals with the Lie algebras under constraints 
associated to some Hurwitz transformations; the second and third 
are concerned with several applications of some Hurwitz transfor- 
mations to wave equations for various potentials in R/sup 3/ and 
R/sup 5/. 


6454 Field Theory 


REFER ALSO TO CITATION(S) 55531, 55561, 55583, 55721 


55586 (CEA-CONF—9365) Critical dynamics: finite size 
effects and supersymmetry. Niel, J.C. (CEA Centre d’Etudes 
Nucleaires de Saclay, 91 - Gif-sur-Yvette (France). Service 
de Physique Theorique). 1987. 3p. (CONF-8709225—). 
NTIS (US Sales Only), PC A02/MF AO1. Order Number 
DE88754695/JAW. 

From International symposium on field theory on the lattice; 
Seillac, France (28 Sep 1987). 

I describe properties of the Langevin equation in the vicinity 
of a critical point. In particular finite size scaling can be derived. I 
present analytic calculations based on Renormalization Group and 
€-expansion. I briefly point out the efficiency of supersymmetric 
methods both for formal considerations and calculations. 


55587 (CEA-CONF—9366) Introduction to neural net- 
work models, Derrida, B. (CEA Centre d'Etudes Nucleaires 
de Saclay, 91 - Gif-sur-Yvette (France). Service de Phy- 
sique Theorique). 1987. 5p. (CONF-8709225—). NTIS (US 
Sales Only), PC AQ2/MF AOl. Order Number 
DE88754696/JAW. 

From International symposium on field theory on the lattice; 
Seillac, France (28 Sep 1987). 

This talk is an introduction to neural network models which 
have been studied recently using methods of statistical mechanics. 


55588 (CEA-CONF—9377) Recent progress in conformal 
field theory. Zuber, J.B. (CEA Centre d’Etudes Nucleaires 
de Saclay, 91 - Gif-sur-Yvette (France). Service de Phy- 
sique Theorique). 1987. 15p. (CONF-8710282—). NTIS (US 
Sales Only), PC A03/MF AOl. Order Number 
DE88754707/JAW. 

From Conference on perspectives in string theory; Copenha- 
gen, Denmark (12 Oct 1987). 

I review some recent work on conformal invariant theories, 
their classification, free field and lattice representations, and calcu- 
lations of correlation functions. 


55589 (DOE/ER/40231—T5) Outstanding Junior Inves- 
tigator Program: Progress report for the period ending De- 
cember 31, 1988. (Syracuse Univ.. NY (USA). Dept. of 
Physics). 1988. Contract FG02-85ER40231. 14p. NTIS, PC 
A03/MF AO01. Order Number DE88017242/JAW. 

Since the submission of the last proposal for the Outstanding 
Junior Investigator Program in January 1988, research has entailed: 
an investigation of the nonperturbative geometry of string theory 
and loop space; a paper on the relation between nonlinear sigma 
models (with nonabelian topological interactions) and the Hubbard 
model, with application to high-temperature superconductivity; 
completion of the calculation of the Ricci curvature of DiffS’/ 
SL(2,R); the determination that the low energy limit of closed 
string theory follows from the symplectic geometry of loop space; 
the demonstration that in a theory of gravity coupled to second 
rank antisymmetric tensor field there exist black holes with axionic 
charge. This charge can be measured by an interference experiment 
if a beam of strings (or particles if string theory is correct) passes 
through the black hole. The result is a generalization of the Bohm- 
Aharanov effect to second rank antisymmetric tensor fields. In this 
paper is a summary of this work together with last year’s work. 46 
refs. 
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55590 (IC—88/77) Central extensions of area-preserving 


membrane algebras. Bars, I.; Pope, C.N.; Sezgin, E. (Univer- 
sity of Southern California, Los Angeles (USA). Dept. of 
Physics). (International Centre for Theoretical Physics, Tri- 
este (Italy)). Apr 1988. 12p. NTIS (US Sales Only), PC 
A03/MF AO1. Order Number DE88704201/JAW. 

Understanding the symmetries of membrane and p-brane 
theories is important in order to gain some insight into their quan- 
tum structure. In the light-cone gauge there is a residual symmetry 
of the classical theories that corresponds to the subgroup of the dif- 
feomorphisms of the p-brane for which the transformation Jacobian 
is equal to unity. We investigate the possible appearance of anoma- 
lies in this algebra, by looking for the most general possible central 
extension compatible with the Jacobi identity. We show that for 
membranes the most general central extension is characterized by 
the space of harmonic 1-forms on the membrane, whose dimension 
is twice the genus of the surface. We generalize this algebra to a 
hypothetical supersymmetric theory with super-reparametrizations 
of the membrane surface, and show that it cannot admit any central 
extension. (author). 12 refs. 


55591 (IC—88/85) Quantization procedure for non Abe- 
lian chiral bosons. Abdalla, E.; Abdalla, M.C.B. (Interna- 
tional Centre for Theoretical Physics, Trieste (Italy); Insti- 
tuto de Fisica Teorica, Sao Paulo (Brazil)). (International 
Centre for Theoretical Physics, Trieste (Italy)). May 1988. 
10p. NTIS (US Sales Only), PC A02/MF AOI. Order 
Number DE88704202/JAW. 

Chiral bosonic fields are described by the WZW action with 
second class constraints. The system is quantized via Dirac proce- 
dure. (author). 10 refs. 


55592 (IC—88/89) Topological term of the antiferromag- 
netic Heisenberg model in 2+1 dimension. Wu Ke; Yu Lu; 
Zhu Chuanjie. (International Centre for Theoretical Phys- 
ics, Trieste (Italy); International School of Advanced Stud- 
ies, Trieste (Italy)). (International Centre for Theoretical 
Physics, Trieste (Italy)). May 1988. 7p. NTIS (US Sales 
Only), PC A02/MF AOl. Order Number DE88704204/ 
JAW. 

It is shown in this note that the two different ways of intro- 
ducing the topological term in the discussion of the spin 1/2 anti- 
ferromagnetic Heisenberg model are identical to each other. 
(author). 12 refs. 


55593 (IC—88/100) Supersymmetric instantons and topo- 
logical quantum field theory. Birmingham, D.; Rakowski, 
M.; Thompson, G. (International Centre for Theoretical 
Physics, Trieste (Italy)). May 1988. 8p. NTIS (US Sales 
Only), PC A02/MF AOl. Order Number DE88704211/ 
AW. 


We present an action which generates the supersymmetric 
self-dual equations corresponding to Euclidean super Yang-Mills 
theory in four dimensions. By adding additional constraint fields 
with new local symmetries, the classical equations of this system 
are the usual super self-dual equations when a gauge is chosen for 
the constraint fields. This construction is a supersymmetric general- 
ization of the Labastida-Pernici action which corresponds to a 
gauge unfixed version of Witten's topological quantum field theory. 
We discuss some topological prospects for this model, and the role 
of supersymmetric instantons in Donaldson Theory. (author). 9 refs. 


55594 (IC—88/101) Topological field theories, Nicolai 
maps and BRST quantization. Birmingham, D.; Rakowski, 
M.; Thompson, G. (International Centre for Theoretical 
Physics, Trieste (Italy)). May 1988. 1lp. NTIS (US Sales 
Only) PC A03/MF AOl. Order Number DE88704212/ 


We establish a connection between topological field theories, 
Nicolai maps, BRST quantization and Langevin equations. In par- 
ticular we show that there is a one-to-one correspondence between 
global unbroken supersymmetric theories which admit a Nicolai 
map and theories which arise as the BRST quantization of the 
square of the Langevin equation, setting the random field to zero. 
As such they are topological in nature. As an example we consider 
the topological quantum field theory of Witten in the Labastida- 
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Pernici form and show that it is the first example of a theory admit- 
ting a complete Nicolai map in four dimensions. We also consider 
the topological sigma models of Witten and show that they too 
arise from the BRST quantization of the square of the Langevin 
equation. (author). 17 refs. 


55595 (iC—88/102) Modular invariant partition func- 
tions for toroidally compactified bosonic string. Ardalan, F.; 
Arfaei, H. (International Centre for Theoretical Physics, 
Trieste (Italy)). Jun 1988. 20p. NTIS (US Sales Only), PC 
A03/MF AO1. Order Number DE88704213/JAW. 

We systematically find all the modular invariant partition 
functions for the toroidally compactified closed bosonic string de- 
fined on a subset of a simply laced simple Lie algebra lattice, or 
equivalently for the closed bosonic string moving on a group mani- 
fold with the WZW coefficient k=1. We examine the relation be- 
tween modular invariance of partition function and the possibility 
of describing it by an even Lorentzian self dual lattice in our con- 
text. (author). 23 refs. 


55596 (IC—88/111) N=8 supersingleton quantum field 
theory. Bergshoeff, E.; Salam, A.; Sezgin, E.; Tanii, Yo- 
shiaki. (International Centre for Theoretical Physics, Trieste 
(Italy)). Jun 1988. 20p. NTIS (US Sales Only), PC A03/MF 
A01. Order Number DE88704220/JAW. 

We quantise the N=8 supersymmetric singleton field theory 
which is formulated on the boundary of the four dimensional anti 
de Sitter spacetime (AdS/sub 4/). The theory has rigid OSp(8,4) 
symmetry which acts as a superconformal group on the boundary 
of AdS/sub 4/. We show that the generators of this symmetry sat- 
isfy the full quantum OSp(8,4) algebra. The spectrum of the theory 
contains massless states of all higher integer and half-integer spin 
which fill the irreducible representations of OSp(8,4) with highest 
spin s/sub max/=2,4,6,... Remarkably, these are in one to one cor- 
respondence with the generators of Vasiliev’s infinite dimensional 
extended higher spin superalgebra shs(8,4), suggesting that we may 
have stumbled onto a field theoretic realization of this algebra. We 
also discuss the possibility of a connection between the N=8 super- 
singleton theory with the eleven dimensional supermembrane in an 
AdS/sub 4/xS/sup 7/ background. (author). 34 refs. 


55597 (IC—88/119) Operator quantization of the massive 
superparticle. Dayi, O.F. (International Centre for Theoreti- 
cal Physics, Trieste (Italy)). Jun 1988. 10p. NTIS (US Sales 
Only), PC A02/MF A0Ol. Order Number DE88704225/ 
JAW. 

The BFV-BRST operator method is used to quantize covar- 
iantly the massive Casalbuoni-Brink-Schwarz superparticle. In the 
naive use of the method, one has to put a restriction on the Hilbert 
space. Nevertheless, one can formulate an equivalent system, which 
is manifestly covariant and supersymmetric, without any restriction. 
Moreover it is shown that the physical subspace of the Hilbert 
space is positive definite. (author). 14 refs. 


55598 (IC—88/123) Geometrical origin of supersymme- 
tric gauge theories. Caicedo, S.; Gambini, R. (Universidad 
Simon Bolivar, Caracas (Venezuela). Dept. de Fisica). 
(International Centre for Theoretical Physics, Trieste 
(Italy)). Jun 1988. 14p. NTIS (US Sales Only), PC A03/MF 
A01. Order Number DE88704227/JAW. 

We show that the kinematical properties of any supersymme- 
tric gauge theory may be obtained by mapping a geometric group 
structure of loops in superspace into some particular Lie group. 
The underlying group structure of the usual constrained supergauge 
theories turns out to be the group of even (bosonic) loops. (author). 
29 refs. 


55599 (IC—88/138) Covariant superstring fermionic am- 
plitudes. Vertex operators and picture changing. Aldazabal, 
G.; Nunez, C.; Bonini, M. (International Centre for Theo- 
retical Physics, Trieste (Italy); International School of Ad- 
vanced Studies, Trieste (Italy)). (International Centre for 
Theoretical Physics, Trieste (Italy)). Jul 1988. 28p. NTIS 
(US Sales Only), PC A03/MF AOl. Order Number 
DE88704236/JAW. 
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Massive Ramond and Neveu-Schwarz vertex operators in 
the -1/2 and -1 ghost representations respectively are obtained from 
the factorization of the scattering amplitude of an arbitrary number 
of bosonic and fermionic massless states on general Riemann sur- 
faces. The correlators for the ghost field of charge -1 and its de- 
rivatives are given as well as the normal ordering prescriptions to 
be used in computing scattering amplitudes. The vertex operators 
for the massless and the first two excited levels, both of the 
Ramond and the Neveu-Schwarz sector are given explicitly. The 
picture changing mechanism is considered and applied to relate the 
Neveu-Schwarz vertices in different representations. (author). 22 
refs. 


55600 (IC—88/149) BRST quantization of topological 
field theories. Birmingham, D.; Rakowski, M.; Thompson, 
G. (International Centre for Theoretical Physics, Trieste 
(Italy)). Jul 1988. 35p. NTIS (US Sales Only), PC A03/MF 
A01l. Order Number DE88704239/JAW. 

We consider in detail the construction of a variety of topo- 
logical quantum field theories through BRST quantization. In par- 
ticular, we show that supersymmetric quantum mechanics on an ar- 
bitrary Riemannian manifold can be obtained as the BRST quanti- 
zation of a purely bosonic theory. The introduction of a new local 
symmetry allows for the possibility of different gauge choices, and 
we show how this freedom can simplify the evaluation of the 
Witten index in certain cases. Topological sigma models are also 
constructed via the same mechanism. In three dimensions, we con- 
sider a Yang-Mills-Higgs model related to the four dimensional 
TQFT of Witten. (author). 24 refs. 


55601 (INIS-SU—59/A, pp 58-59) New solution of the 
Maxwell equation: plane longitudinal electromagnetic waves. 
Kotel’nikov, G.A. 1987. (In Russian). NTIS (US Sales 
Only), PC AOS5/MF AOl. Order Number DE89780006/ 
JAW. 


Voprosy atomnoj nauki i tekhniki.; no.4(40). 
In General and nuclear physics. Scientific-technical collec- 
tion. 


55602 Ladder approximation for spontaneous chiral-sym- 
metry breaking. Appelquist, T.; Lane, K.; Mahanta, U. (Yale 
University, Physics Department, New Haven, Connecticut 
988). Physical Review Letters; 61: No. 14, 1553-1556(3 Oct 

This paper examines the validity of the ladder approximation 
in gauge theories such as technicolor theories in which the cou- 
pling is a slowly running function of momentum and is large 
enough to trigger spontaneous chiral-symmetry breaking. We find 
that the next-higher-order terms beyond the ladder approximation 
amount to only a 1%—20% correction, depending on the fermion 
representation. This indicates that the ladder expansion may pro- 
vide a much better description of chiral-symmetry breaking than 
previously thought. 


55603 Structure of Pioncare covariant tensor operators in 
quantum mechanical models. Polyzou, W.N.; Klink, W.H. 
(Department of Physics and Astronomy, The University of 
Iowa, Iowa City, Iowa 52242). Annals of Physics (New 
York); 185: No. 2, 369-400(1 Aug 1988). 

The structure of operators that transform covariantly in 
Poincare invariant quantum mechanical models is analyzed. These 
Operators are shown to have an interaction dependence that comes 
from the geometry of the Poincare group. The operators can be ex- 
pressed in terms of matrix elements in a complete set of eigenstates 
of the mass and spin operators associated with the dynamical repre- 
sentation of the Poincare group. The matrix elements are factored 
into geometrical coefficients (Clebsch—Gordan coefficients for the 
Poincare group) and invariant matrix elements. The geometrical co- 
efficients are fixed by the transformation properties of the operator 
and the eigenvalue spectrum of the mass and spin. The invariant 
matrix elements, which distinguish between different operators with 
the same transformation properties, are given in terms of a set of 
invariant form factors. copyright 1988 Academic Press, Inc. 
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55604 Comment on ‘’Topologically Massive Gauge Theo- 
ries”. Bezerra de Mello,’ E.R. (Center for Theoretical Phys- 
ics, Laboratory for Nuclear Science and Department of 
Physics, Massachusetts Institute of Technology, Cambridge, 
Massachusetts 02139). Annals of Physics (New York); 185: 
No. 2, 401-405(1 Aug 1988). 

In a recent paper by R. Pisarski and S. Rao concerning topo- 
logically massive .quantum Yang—Mills theory, the expression of 
the P-even part of the non-Abelian gauge field self-energy at one- 
loop order is shown to obey a consistency condition, which is not 
fulfilled by the formula originally presented by S. Deser, R. Jackiw, 
and S. Templeton. In this comment, I present a recalculation which 
agress with Pisarski and Rao. copyright 1988 Academic Press, Inc. 


55605 Beyond the standard model. Quigg, C. (Fermi Na- 
tional Accelerator Lab., P.O. Box 500, Batavia, IL (US)). 
pp 21-46 of Proceedings of the XVII international symposi- 
um on multiparticle dynamics. Markytan, M.; Majerotto, 
W.; MacNaughton, J. Teaneck, NJ; World Scientific Pub. 
Co. (1987). (CONF-8606203—). 

From 17. international symposium on multiparticle dynamics; 
Seewinkel, Austria (13 Jun 1986). 

Some shortcomings of the standard model are reviewed, and 
experimental consequences of proposed solutions are briefly dis- 
cussed. 


65 PHYSICS II 


=— ALSO TO CITATION(S) 54019, 54021, 54022, 54023, 55342, 55859, 
55974 


6510 Nuclear Physics 


REFER ALSO TO CITATION(S) 54774, 54777, 55541, 55694 


55606 (IAE—4411/2) Invariant cross sections of deuter- 
ons emitted in the interactions of /sup 3/He nuclei with C,Cu 
and Pb targets at 4.9 GeV/nucleon. Adyasevich, B.P.; An- 
tonenko, V.G.; Golutvina, I.G. and others. (Gosudarstven- 
nyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Moscow. Inst. Atomnoj Ehnergii). 1987. 27p. NTIS (US 
Sales Only), PC A03/MF AOl. Order Number 
DE88704181/JAW. 

The data on invariant cross sections of deuterons emitted in 
the interactions of /sup 3/He with C, Cu and Pb targets at 4.9 
GeV/nucleon are given. Inclusive spectra of deuterons produced in 
the reactions were measured from 20 deg to 150 deg in the labora- 
tory frame with 10 deg step. Measurements were made on external 
/sup 3/He-beam at Dubna synchrophasotron. 5 refs.; 3 figs.; 3 tabs. 


55607 (INDC(NDS)—191/G-P-No.12) Progress in fission 
product nuclear data. Information about activities and re- 
quirements in the field of measurements and compilation/ 
evaluations of fission product nuclear data (FPND). Lammer, 
M. (International Atomic Energy Agency, Vienna (Austria). 
Nuclear Data Section; comp.). (International Atomic 
Energy Agency, Vienna (Austria). International Nuclear 
Data Committee). Jan 1988. 100p. NTIS (US Sales Only), 
PC A05/MF AO1. Order Number DE88703202/JAW. 

This is the 12th issue of a report series on Fission Product 
Nuclear Data (FPND) which is published by the Nuclear Data 
Section (NDS) of the IAEA. The purpose of this series is to inform 
scientists working on FPND, or using such data, about all activities 
in this field which are planned, ongoing, or have recently been 
completed. The type of activities included are: measurements, com- 
pilations and evaluations of fission product yields (neutron induced 
and spontaneous fission), neutron reaction cross sections of fission 
products, data related to the radioactive decay of fission products, 
delayed neutron data of fission products and lumped fission product 
data (decay heat, absorption etc.). The first part of the report con- 
sists of unaltered original contributions which the authors have sent 
to IAEA/NDS. The second part contains recent references relative 
to fission product nuclear data, which were not covered by the 
contributions submitted, and selected papers from conferences. 
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55608 (ITEF—166(1987)) Search for irregularities in in- 
clusive proton spectra from 7/sup +-/(C,Zr) -> pX reac- 
tions at p/sub 7/=1.5 GeV/c using crystalline spectrometer. 
Gerzon, S.A.; Martem'yanov, A.N.; Novikov, V.L.; Se- 
menov, S.V.; Ushakov, V.I. (Gosudarstvennyj Komitet po 
Ispol'zovaniyu Atomnoj Ehnergii SSSR, Moscow. Inst. 
Teoreticheskoj i Ehksperimental’noj Fiziki). 1987. 18p. (In 
Russian). NTIS (US Sales Only), PC A03/MF A0Ol1. Order 
Number DE88704284/JAW. 

Investigation results with high statistic accuracy and pulse 
resolution of about 1% are presented. The investigation is carried 
out using Nal(Tl)-crystalline spectrometer of inclusive spectra of 
protons escaping from the angles 95 deg, 110 deg, and 140 deg at 
interaction of 7/sup +/-mesons with the 1.5 GeV/c momentum 
with carbon and zirconium nuclei. Irregularities in proton spectra 
are not detected. 3 refs.; 9 figs. 


55609 (JAERI-M—88-100, pp 52-55) Fusion and quasi- 
fission with high angular momenta. Baba, Hiroshi. (Osaka 
Univ., Toyonaka (Japan). Faculty of Science). Jun 1988. 
NTIS (US Sales Only), PC A07/MF A0O1. Order Number 
DE89780001/JAW. (CONF-8801113—). 

From 3. joint seminar on heavy-ion nuclear physics and nu- 
clear chemistry in the energy region of tandem accelerators; Tokai, 
Japan (7 Jan 1988). 


55610 (JAERI-M—88-100, pp 56-58) Electron capture 
from K shells in heavy atoms by 72, 62 and 52 MeV /sup 3/ 
He/sup 2+/ beams. Katayama, I.; Noro, T.; Ikegami, H.; 
Fukuzawa, F.; Yoshida, K.; Haruyama, Y.; Aoki, A.; 
Ogawa, H.; Sugai, I. (Osaka Univ., Ibaraki (Japan). Re- 
search Center for Nuclear Physics). Jun 1988. NTIS (US 
Sales Only), PC AO7/MF AOl. Order Number 
DE89780001/JAW. (CONF-8801113—). 

From 3. joint seminar on heavy-ion nuclear physics and nu- 


clear chemistry in the energy region of tandem accelerators; Tokai, 
Japan (7 Jan 1988). 


55611 (JINR-R—1-87-872) Experimental study on the 
formation mechanism of intermediate mass fragments in rela- 
tivistic p+Au and /sup 4/He-+ Au interactions. Avdejchi- 
kov, V.V.; Bogdanov, A.I.; Budilov, V.A. and others. (Ra- 
dievyj Inst., Leningrad (USSR)). (Joint Inst. for Nuclear 
Research, Dubna (USSR). Lab. of High Energy). 1987. 14p. 
(In Russian). NTIS (US Sales Only), PC A03/MF AOI. 
Order Number DE88704298/JAW. 

Submitted to the journal Sov. J. Nucl. Phys. . 

Inclusive differential cross sections for the formation of in- 
termediate fragments (Z=5-12) at the laboratory angles range 35- 
135 deg in p+Au and /sup 4/He+Au reactions are presented. 
proton energy range was 2.6-7.5 GeV and /sup 4/He energy range 
was 1.3-13.5 GeV. Total charge yields for the formation of Z=5-9 
fragments were calculated and approximated by o(Z) ~ Z/sup -r/ 
dependence. Minimum of the function of r(E/sub (sup 4)He/) was 
observed in the reaction of /sup 4/He+Au at E/sub (sup 4)He/ = 
6 GeV. Cross sections are analysed in two-source model, where 
sources differ in their velocities. Non-monotonic behaviour of r pa- 
rameter is connected with part of the cross-section originated from 
the decay of the fast source. 32 refs.; 14 figs.; 2 tabs. 


55612 (LA-UR—88-3029) Associated production of hy- 
pernuclei with (77/sup plus/,k/sup plus/) reaction. Peng, J.C. 
(Los Alamos National Lab., NM (USA)). 1988. Contract 
W-7405-ENG-36. 16p. (CONF-8805142—41). NTIS, PC 
A03/MF A01. Order Number DE89000365/JAW. 

From 3. international conference on the intersections be- 
tween particle and nuclear physics; Rockport, ME, USA (14 May 
1988). ; 

Status of associated production of hypernuclei is discussed. 
Recent (7*,K*) results from AGS to study the spectroscopy of A 
single particle states in heavy systems are presented. 38 refs., 8 figs. 
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55613 (NEANDC(J)—130/U) Progress report July 1987 
to June 1988 inclusive. Kikuchi, S. (ed.). (Japan Atomic 
Energy Research Inst., Tokai, Ibaraki. Tokai Research Es- 
tablishment). Aug 1988. 133p. INDC(JPN)—116/U). NTIS 
(US Sales Only), PC A07; 1; GPO Dep. Order Number 
DE88016754/JAW. 

This report contains papers contributed by various Japanese 
institutes in nuclear physics. Most of the papers in this report deal 
with neutron and proton reactions with a variety of nuclei. (LSP) 


6511 Experimental Techniques 
REFER ALSO TO CITATION(S) 55392 


55614 (DOE/ER/40309—T1) Nuclear structure at inter- 
mediate energies: Progress report, January 1-December 31, 
1988. Bonner, B.E.; Mutchler, G.S. (Rice Univ., Houston, 
TX (USA). Bonner Nuclear Labs.). 1 Sep 1988. Contract 
FG05-87ER40309. 19p. NTIS, PC A03/MF AOl. Order 
Number DE88017066/JAW. 

This report discusses the progress in the following experi- 
ments: A Spin Transfer Experiment; 2° Spin Transfer Experiment; 
Strangeness Production in Heavy Ion Collisions; Measurement of 
the Imaginary Part of the I=1 {bar N}N S-Wave Scattering 
Length; Single Pion Production in np Scattering; Measurements of 
the mw*d—A**n at Intermediate Energy; and PhotoJets from 
Nuclei. 


6512 Nuclear Properties And Reactions, A=1-5, 
Experimental 


55615 (JAERI-M—88-100, pp 61-62) Muonic three-body 
problem and muon-catalyzed fusion. Akaishi, Yoshinori. 
(Hokkaido Univ., Sapporo (Japan). Dept. of Physics). Jun 
1988. NTIS (US Sales Only), PC AO7/MF A0Ol. Order 
Number DE89780001/JAW. (CONF-8801113—). 

From 3. joint seminar on heavy-ion nuclear physics and nu- 


clear chemistry in the energy region of tandem accelerators; Tokai, 
Japan (7 Jan 1988). 


55616 (JINR-R—1-87-61) Azimuthal correlations and 
deuteron production in proton interactions with light nuclei. 
Glagolev, V.V.; Lebedev, R.M.; Pestova, G.D. and others. 
(Joint Inst. for Nuclear Research, Dubna (USSR)). (Joint 
Inst. for Nuclear Research, Dubna (USSR). Lab. of High 
Energy). 1987. 10p. (In Russian). NTIS (US Sales Only), 
PC A02/MF AO1. Order Number DE88704296/JAW. 

Submitted to the journal Sov. J. Nucl. Phys. . 

Azimuthal correlations in /sup 4/Hep->dppn reaction are 
analysed. The experiment has been performed on the 1m HBC of 
the LHE, JINR. A new invariant representation of the azimuthal 
correlation data is introduced in inclusive approach. It is shown 
that the characteristics of the reaction are the same at 8.6 GeV/c 
and 13.5 GeV/c values of /sup 4/He momenta. The behaviour of 
the azimuthal correlations is satisfactorily explained in the frame- 
work of the-double scattering model realized by Monte-Carlo cal- 
culations. At the same time observed depletion of correlation for np 
pairs is connected with deuteron production from the correlated 
recoil nucleons. 12 refs.; 4 figs.; 4 tabs. 


55617 Rigorous calculations and measurements of A/sub 
y/(@) for n+d_ elastic-scattering and breakup 

Howell, C.R.; Tornow, W.; Slaus, 1; Felsher, P.D.; Rob- 
erts, M.L.; Pfuetzner, H.G.; Li, A.; Murphy, K.; Walter, 
R.L.; Lambert, J.M.; and others. (Department of Physics, 
Duke University, and Triangle Universities Nuclear Labora- 
tory, Durham, North Carolina 27706). Physical Review Let- 
ters; 61: No. 14, 1565-1568(3 Oct 1988). 

The vector analyzing power for the n+d—-n+n-+p breakup 
reaction was measured at 12 MeV. Data for n-p final-state interac- 
tion and n-p quasifree scattering, along with elastic-scattering data, 
are compared to rigorous three-nucleon calculations using the Paris 
and Bonn N-N potentials. Calculations agree with the quasifree 
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data and with the elastic and n-p final-state-interaction data except 
around @/sub c.m./ = 120° 


55618 Electroexcitation of ‘He in the near continuum. 
Hotta, A.; Dubach, J.; Hicks, R.S.; Huffmann, R.L.; Parker, 
B.; Peterson, G.A.; Ryan, P.J.; Singhal, R.P.; Halderson, D. 
(Department of Physics & Astronomy, University of Massa- 
chusetts, Amherst, Massachusetts 01003). Physical Review 
[Section] C: Nuclear Physics; 38: No. 4, 1547-1551(Oct 1988). 

Inelastic electron scattering cross sections for *He have been 
measured at 180° for incident electron energies of 130 and 200 
MeV. Spectra measured up to excitation energies of 54 MeV are 
relatively featureless and show no evidence for resolvable excita- 
tions. The data are compared with continuum shell-model calcula- 
tions which include all one-body breakup channels. 


6513 Nuclear Properties And Reactions, A=6-19, 
Experimental 


55619 (BNL—41679) A study of hypernuclei using the 
(7i,K*) reaction. Pile, P.H. (Brookhaven National Lab., 
Upton, NY (USA)). 1988. Contract AC02-76CHO00016. 5p. 
(CONF-880766—4). NTIS, PC A02/MF AOl. Order 
Number DE88016738/JAW. 

From 5. international conference on clustering aspects in nu- 
clear and subnuclear systems; Kyoto, Japan (25 Jul 1988). 

The (a/sup plus/,K/sup plus/) reaction was used to study 
lambda hypernuclear states from *Be, %C, %C, *O, **Si, “Ca, 
51V, and ®°Y targets. Ground state excitations were seen for all tar- 
gets as well as clear indications for the A populating bound shell 
model single-particle states. The data will be compared with 
DWBA calculations of Dover and Millener. 10 refs., 2 figs., 1 tab. 


55620 (INS—679) Study of the anomalous behavior of 
interaction radii of extremely neutron rich light nuclei. Sato, 
H.; Ogawa, K. (Tokyo Univ., Tanashi (Japan). Inst. for Nu- 
clear Study). May 1988. 17p. NTIS (US Sales Only), PC 


A03/MF A01. Order Number DE88754797/JAW. 

Anomalous behavior of the interaction cross sections of ex- 
tremely neutron rich nuclei like /sup 11/Be and /sup 11/Li is stud- 
ied by performing a shell model ‘calculation. It is found that this 
anomaly is related to the behavior of non-normal parity 1/2/sup 
+/ states in p-shell nuclei, which has been pointed out by Talmi 
and Unna. It is also found that the three body and spin-orbit inter- 
action terms in the effective interaction play important roles in 
these anomalies. 


55621 (INS—682) Production of hypernuclei in relativis- 
tic ion beams. Bando, H.; Sano, M.; Wakai, M.; Zofka, J. 
(Fukui Univ. (Japan)). (Tokyo Univ., Tanashi (Japan). Inst. 
for Nuclear Study). May 1988. 31p. NTIS (US Sales Only), 
PC A03/MF AO1. Order Number DE88754799/JAW. 

The hypernuclear formation in collisions of relativistic beams 
of /sup 4/He, /sup 7/Li, /sup 12/C and /sup 19/F with target of / 
sup 12/C is calculated at energies used in the recent Dubna experi- 
ment. The hyperfragments optimal for observation are pointed out 
and the secondary (7/sup +/K/sup +/) formation is evaluated 
and found to be nonnegligible. 


55622 (JAERI-M—88-100, pp 64-65) Ion of unstable 
nuclei in superfluid helium, Takahashi, N. (Osaka Univ., 
Toyonaka (Japan). Coll. of General Education). Jun 1988. 
NTIS (US Sales Only), PC AO7/MF A0O1. Order Number 
DE89780001/JAW. (CONF-8801113—). 

From 3. joint seminar on heavy-ion nuclear physics and nu- 


clear chemistry in the energy region of tandem accelerators; Tokai, 
Japan (7 Jan 1988). 


55623 (JAERI-M—88-100, pp 84-86) Polarization in / 
sup 13/C + /sup 12/C elastic scattering. Satoh, O.; Oh-ami, 
S.; Yamaya, T. (Tohoku Univ., Sendai (Japan). Dept. of 
Physics). Jun 1988. NTIS (US Sales Only), PC A07/MF 
_ Order Number DE89780001/JAW. (CONF-8801113— 
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From 3. joint seminar on heavy-ion nuclear physics and nu- 
clear chemistry in the energy region of tandem accelerators; Tokai, 
Japan (7 Jan 1988). 


55624 (JAERI-M—88-100, pp 90-92) Three-body coupled 
channel analysis of /sup 19/F + /sup 12/C and /sup 19/F 
+ /sup 16/O elastic and inelastic scattering. Fujita, H.; 
Kato, N.; Sugimitsu, T.; Sugiyama, Y. (Daiichi Coll. of 
Pharmaceutical Sciences, Fukuoka (Japan)). Jun 1988. NTIS 
(US Sales Only), PC AO7/MF AOl. Order Number 
DE89780001/JAW. (CONF-8801113—). 

From 3. joint seminar on heavy-ion nuclear physics and nu- 
clear chemistry in the energy region of tandem accelerators; Tokai, 
Japan (7 Jan 1988). 


55625 (JAERI-M—88-100, pp 102-104) Shell model cal- 
culation of light neutron-rich nuclei. Hoshino, T.; Sagawa, 
H.; Arima, A. (Tokyo Univ. (Japan). Dept. of Physics). Jun 
1988. NTIS (US Sales Only), PC AO7/MF A0Ol. Order 
Number DE89780001/JAW. (CONF-8801113—). 

From 3. joint seminar on heavy-ion nuclear physics and nu- 
clear chemistry in the energy region of tandem accelerators; Tokai, 
Japan (7 Jan 1988). 


55626 (JAERI-M—88-100, pp 108-110) Mass distribu- 
tions of fission fragments in the /sup 19/F + /sup 197/Au 
reaction. Ikezoe, Hiroshi; Shikazono, Naomoto; Tomita, Yo- 
shiaki and others. (Japan Atomic Energy Research Inst., 
Tokai, Ibaraki. Tokai Research Establishment). Jun 1988. 
NTIS (US Sales Only), PC AO7/MF AO1. Order Number 
DE89780001/JAW. (CONF-8801113—). 

From 3. joint seminar on heavy-ion nuclear physics and nu- 
clear chemistry in the energy region of tandem accelerators; Tokai, 
Japan (7 Jan 1988). 


55627 (JAERI-M—88-100, pp 117-119) Quasi-elastic 
scattering near the Coulomb barrier: /sup 16/0 + /sup 
144,148,152/Sm. Sugiyama, Yasuharu; Tomita, Yoshiaki; 
Ikezoe, Hiroshi; Ideno, Kazumi; Kato, Norihisa; Sugimitsu, 
Tsuyoshi; Fujita, Hiroshi; Kubono, Shigeru. (Japan Atomic 
Energy Research Inst., Tokai, Ibaraki. Tokai Research Es- 
tablishment). Jun 1988. NTIS (US Sales Only), PC A07/MF 
A01. Order Number DE89780001/JAW. (CONF-8801113— 


) 

From 3. joint seminar on heavy-ion nuclear physics and nu- 
clear chemistry in the energy region of tandem accelerators; Tokai, 
Japan (7 Jan 1988). 


55628 (LA—11286-MS) Neutron yields from stopping- 
length and near-stopping-length targets for 256-MeV protons. 
Meier, M.M.; Goulding, C.A.; Morgan, G.L.; Ullmann, J.L. 
(Los Alamos National Lab., NM (USA)). Jul 1988. Contract 
W-7405-ENG-36. 5O0p. NTIS, PC A03/MF A0Ol. Order 
Number DE88017173/JAW. 

We have measured absolute neutron yields at angles of 
30{degree}, 60{degree}, 120{degree}, and 150{degree}, for the 
256-MeV proton bombardment of elemental carbon, aluminum, and 
iron and of depleted uranium. We used time-of-flight techniques to 
identify and discriminate against backgrounds and to determine the 
neutron energy spectrum. Comparison of the experimental yields 
with intranuclear-cascade evaporation-model calculations with the 
codes HETC and ISABEL showed very good agreement over the 


entire neutron energy range except at 150{degree}. 16 refs., 31 
figs., 4 tabs. 


55629 (LBL—25631) Compound nuclei, binary decay, and 
multifragmentation in intermediate-energy heavy-ion reac- 
tions. Moretto, L.G.; Wozniak, G.J. (Lawrence Berkeley 
Lab., CA (USA)). Jul 1988. Contract AC03-76SF00098. 
14p. (CONF-8808116—1). NTIS, PC A03/MF A0Ol. Order 
Number TI88016621/JAW. 

From Sapporo international symposium; Sapporo, Japan (1 
Aug 1988). 

Hot compound nuclei, frequently produced in intermediate- 
energy reactions through a variety of processes, are shown to be an 
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important and at times dominant source of complex fragments. 13 
refs., 12 figs. 


55630 (RCNP-P—95, pp 147-151) Shell model calcula- 
tions of light neutron-rich nuclei. Hoshino, T.; Sagawa, H.; 
Arima, A. (Tokyo Univ. (Japan). Dept. of Physics). 1988. 
(In Japanese). NTIS (US Sales Only), PC A09/MF AOl. 
Order Number DE89780003/JAW. (CONF-8712117—). 

From Workshop on lasers in nuclear physics; Ibaraki, Japan 
(8 Dec 1987). 

Experimental data of properties of neutron-rich nuclei, i.e., 
mass, rms radius and electromagnetic moments, become available 
recently. Berkeley data show an anomaly; the rms radii of /sup 11/ 
Li and /sup 11/Be are much larger than those which are predicted 
by the spherical Hartree-Fock calculation. We study the structure 
of not only these neutron-rich nuclei but also stable p-shell nuclei 
with N = Z by the shell model calculations including 2 Planck con- 
stantw excitation configurations. Combining the shell model occu- 
pation probabilities with the spherical H-F calculation, we obtain 
the rms matter radius r/sub m/ = 2.81 fm, which is compared with 
the experimental value 3.10 fm in /sup 11/Li. In order to improve 
this discrepancy we need much more careful study for these nuclei 
including intrinsic deformations. 


55631 (RCNP-P—95, pp 152-157) Nuclear structure of / 
sup 11/Li. Sato, Hiroshi. (Tokyo Univ., Tanashi (Japan). 
Inst. for Nuclear Study). 1988. (In Japanese). NTIS (US 
Sales Only), PC A09/MF AOl. Order Number 
DE89780003/JAW. (CONF-8712117—). 

From Workshop on lasers in nuclear physics; Ibaraki, Japan 
(8 Dec 1987). 

Anomalous behavior of the interaction cross sections of ex- 
tremely neutron rich nuclei /sup 11/Li (and also /sup 11/Be) is 
studied by performing a shell model calculation. It is found that this 
anomaly is deeply related to the so-called anomalous behavior of 
non-normal parity 1/2/sup +/ states in p-shell nuclei, which has 
been pointed out by Talmi and Unna. It is also found that the three 
body and spin-orbit interaction terms in the effective interaction 
play very important roles in these anomalies. 


55632 Gamma decay of high spin states in /sup 25/Mg 
above 6.1 MeV. Headly, D.M.; Sheline, R.K.; Tabor, S.L.; 
Huettmeier, U.J.; Gross, C.J.; Moore, E.F.; Wildenthal, 
B.H.; Weller, H.R.; Whitton, R.M.; Ragnarsson, I.; and 
others. (Department of Chemistry, Florida State University, 
Tallahassee, Florida 32306). Physical Review [Section] C: Nu- 
clear Physics; 38: No. 4, 1698-1721(Oct 1988). 

New high spin states in /sup 25/Mg (up to 13.3 MeV in ex- 
citation) have been located using the /sup 12/C(/sup 14/N,py)/sup 
25/Mg reaction at a laboratory beam energy of 23.5 MeV. Gamma 
decay from 28 neutron unbound levels has been observed (24 of 
which are reported here for the first time) up to 7 MeV above the 
neutron drip line. Tentative identification of the yrast line up to 
(17/2* has been made, along with an extension of the ground-state 
rotational band up to (15/2* and the location of several other states 
with J/sup 7/ = (11/2* and (15/2*. Extensive comparison with 
the s-d shell model and the cranked Nilsson-Strutinsky model has 
been made for the states in /sup 25/Mg. Very good agreement is 
observed between the shell model and experimental level energies 
and y-decay branches. Potential energy surfaces for J/sup 7/ = 
(11/2*, (13/2*, and (17/2* in the cranked Nilsson-Strutinsky model 
show a noncollective oblate local minimum at (€,7y) = (0.34,60°) 
for (11/2* and prolate configurations at (0.2,-120°) for (13/2+ and 
(17/2*. These states compete with the collective ground-state band 
members at yy=0° and become yrast for (17/2*. The stabilization of 
these prolate aligned states relative to more deformed, collective 
states of the same spin results from shell effects at high spin in the 
cranking model, and provides a description of the configuration in 
the yrast 8*; (11/2*, (13/2*, and (17/2*; and 4* states in /sup 24/ 
Mg, /sup 25/Mg, and /sup 26/Mg, respectively. 
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55633 (JAERI-M—88-100, pp 87-89) Effect of spin-de- 
pendent force in heavy-ions elastic scattering on /sup 28/Si. 
Yamaya, T.; Satoh, O. (Tohoku Univ., Sendai (Japan). 
Dept. of Physics). Jun 1988. NTIS (US Sales Only), PC 
A07/MF AO1. Order Number DE89780001/JAW. (CONF- 
8801113—). 

From 3. joint seminar on heavy-ion nuclear physics and nu- 
clear chemistry in the energy region of tandem accelerators; Tokai, 
Japan (7 Jan 1988). 


55634 Single-nucleon pickup spectroscopic factors for 
levels in /sup 30/Si and /sup 30/P and the D state of three- 
nucleon systems. Bhat, C.M.; Bowsher, J.E.; Clegg, T.B.; 
Karwowski, H.J.; Ludwig, E.J.; Brown, B.A. (University of 
North Carolina at Chapel Hill, North Carolina 27514). Phys- 
ical Review [Section] C: Nuclear Physics; 38: No. 4, 1537- 
1546(Oct 1988). 

Angular distributions of differential cross sections and vector 
and tensor analyzing powers have been measured for transitions in 
/sup 31/P(d,*He)/sup 30/Si and /sup 31/P(d,t)/sup 30/P reactions 
at E/sub d/=16 Mev. Exact, finite-range distorted-wave Born-ap- 
proximation analyses have been performed using S- and D-state am- 
plitudes for the three-nucleon systems. Calculations have also been 
carried out by incorporating realistic three-body wave functions. A 
j dependence in tensor analyzing powers observed for the first time 
in (d,*He) and (d,t) reactions, can be reproduced in distorted-wave 
Born approximation calculations only by including a D-state ampli- 
tude for three-nucleon systems. We find that the tensor analyzing 
powers for j = h+(1/2 transfers exhibit significantly more pro- 
nounced D-state effects than those for j = h-{1/2 transfers. The 
analyzing powers along with the differential cross sections have 
been used to extract spectroscopic factors for the low-lying levels 
in /sup 30/Si and /sup 30/P, and the results have been compared 
with recent sd—shell-model predictions. 


55635 Scattering of polarized and unpolarized nucleons 
from /sup 28/Si. Howell, C.R.; Pedroni, R.S.; Honore, 
G.M.; Murphy, K.; Byrd, R.C.; Tungate, G.; Walter, R.L. 
(Department of Physics, Duke University, Durham, North 
Carolina 27706). Physical Review [Section] C: Nuclear Phys- 
ics; 38: No. 4, 1552-1570(Oct 1988). 

Measurements of the differential cross sections and analyzing 
powers have been made for /sup 28/Si(n,no) and /sup 28/Si(n,n:) 
for incident neutron energies between 8 and 17 MeV. These data 
have been combined with previous differential and total cross-sec- 
tion data to obtain the most complete data set for neutron scatter- 
ing from /sup 28/Si over the 8—40 MeV energy range. The data 
have been described within the framework of a symmetric rotation- 
al model using phenomenological coupled-channels calculations. 
Nuclear moments were deduced and they are in good agreement 
with those obtained from electron scattering and Coulomb excita- 
tion measurements. Various calculations were performed to deter- 
mine the sensitivity of the data and calculations to the signs of the 
potential deformation parameters B2 and By. The systematic analysis 
of the analyzing power data enabled the determination of the defor- 
mation length for the spin-orbit potential. Comparisons between 
neutron- and proton-scattering data and calculations were made to 
test the sensitivity of this type of data to charge symmetry breaking 
in the nuclear force and to investigate the isospin dependence of 
the absorptive part of the nucleon-nucleus scattering potential for / 
sup 28/Si. The results of these comparisons suggest that the differ- 
ences between /sup 28/Si+n and /sup 28/Si+p scattering can be 
attributed solely to Coulomb effects. 


55636 Optical model and coupled-channels analyses of 
the elastic and inelastic scattering of /sup 18/O from /sup 
28/Si at 352 MeV. Burks, B.L.; Fernandes, M.A.G;; 
Satchler, G.R.; Horen, D.J.; Bertrand, F.E.; Blankenship, 
J.L.; Ford J.L.C. Jr.; Gross, E.E.; Hensley, D.C.; Sayer, 
R.O;; and others. (Oak Ridge National Laboratory, Oak 
Ridge, Tennessee 37831). Physical Review [Section] C: Nucle- 
ar Physics; 38: No. 4, 1680-1691(Oct 1988). 
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Differential cross sections have been measured for the elastic 
and inelastic scattering of /sup 18/O from /sup 28/Si at 352 MeV. 
An optical model analysis has been performed for the elastic scat- 
tering data. Considerable ambiguity was found. Potentials which 
are either transparent or strongly absorbing in the surface region 
were obtained which give equally good fits to the data. The com- 
bined elastic and inelastic data were subjected to a coupled-chan- 
nels analysis and the ambiguity was found to persist, in contrast to 
previously reported one-nucleon transfer data whose analysis al- 
lowed us to discriminate between the two types of potential. Other 
characteristics of the scattering are discussed. 


55637 Broken symmetries and chaotic behavior in /sup 
26/Al. Mitchell, G.E.; Bilpuch, E.G.; Endt, P.M.; Shriner 
J.F. Jr. (North Carolina State University, Raleigh, North 
Carolina 27695). Physical Review Letters; 61: No. 13, 1473- 
1476(26 Sep 1988). 

Fluctuation properties of positive-parity states in /sup 26/Al 
from the ground state to the resonance region (0--8 MeV excitation 
energy) are found to be consistent with the Gaussian-orthogonal-en- 
semble (GOE) version of random-matrix theory. Although isospin 
is an approximately good quantum number in this system, the fluc- 
tuation properties of the combined sequence (T = 0 and T = 1 
states) are consistent with those of a single Gaussian-orthogonal-en- 
semble sequence. This agrees with earlier predictions by Dyson and 
Pandey and with recent analysis by Guhr and Weidenmueller. 


6515 Nuclear Properties And Reactions, A—39-58, 
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55638 (AECS-FRSR—7/1/87) Role of E1 and M1 transi- 
tions in the gamma-decay following the neutron capture in / 
sup 58/Ni, /sup 60/Ni and /sup 56/Fe. Mughrabi, B.A. 
(Atomic Energy Commission, Damascus (Syria)). 1987. 9p. 
(In Arabic). NTIS (US Sales Only), PC A02/MF AO1. 
Order Number DE88703089/JAW. 

Detailed calculations are presented of El and M1 contribu- 
tions to average total radiative width and to average total gamma- 
ray spectra following S-, P-, d-wave neutron capture in the reso- 
nance region of /sup 58,60/Ni and /sup 56/Fe. 18 refs. 


55639 (DOE/ER/02025—T2) [Absolute measurements of 
cross section neutrons]: Progress report. Knoll, G.F. (Michi- 
gan Univ., Ann Arbor (USA). Dept. of Nuclear Engineer- 

ing). [1988]. Contract AC02-76ER02025. 14p. NTIS, PC 
— A01; 1; GPO Dep. Order Number DE88016556/ 
AW. 

Over the past year, the cross section project at the Universi- 
ty of Michigan has continued activities in two major areas. In the 
Neutron Experimental Bay, we have been employing a 150 kV 
Cockcroft-Walton accelerator as a 14 MeV neutron generator in 
the measurement of a number of activation cross sections. These 
have included the completion of a measurement of a number of ac- 
tivation cross sections. These have included the completion of a 
measurement of the Cr(n,X)**V cross section, and the near-comple- 
tion of measurements of the ®Cu(n,2n)*Cu, ®Zn(n,p)**Cu, and 
56Fe(n,p)**Mn cross sections. Over the past year, we have also 
taken steps to place these measurements on a more nearly absolute 
basis through the use of a proton recoil fast neutron monitor. In the 
photoneutron Laboratory, we have continued work on the meas- 
urement of the U-238 capture cross section at neutron energies be- 
tween 23 and 964 keV. We have also begun work on planning for a 
major redirection of our 14 MeV program. We have made plans for 
the conversion of our present steady state neutron generator into a 
facility capable of generating 14 MeV neutron pulses of 1--2 nano- 
second duration. Ion beam optics codes have been adapted to pre- 
dict the performance of various components that are needed to 
carry out this conversion. 4 refs., 2 figs., 1 tab. 


55640 (JAERI-M—88-100, pp 80-83) Resonating-group- 
method study of the a + /sup 40/Ca elastic scattering and 
the /sup 44/Ti structure. Wada, Takahiro; Horiuchi, Hisashi. 
(Kyoto Univ. (Japan). Research Inst. for Fundamental 
Physics). Jun 1988. NTIS (US Sales Only), PC A07/MF 
oe Order Number DE89780001/JAW. (CONF-8801113— 
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From 3. joint seminar on heavy-ion nuclear physics and nu- 
clear chemistry in the energy region of tandem accelerators; Tokai, 
Japan (7 Jan 1988). 


55641 First-forbidden 0*—-0-,1- electron capture of /sup 
44/Ti. Alburger, D.E.; Warburton, E.K, (Brookhaven Na- 
tional Laboratory, Upton, New York 11973). Physical 
Review [Section] C: Nuclear Physics; 38: No. 4, 1843- 
1851(Oct 1988). 

/sup 44/Ti(EC)/sup 44/Sc was studied both experimentally 
and theoretically. The experimental study—motivated by current 
interest in first-forbidden beta decay—leads to more precise branch- 
ing ratios for the electron capture decay to the 0" and 1” levels of 
/sup 44/Sc as well as to other ancillary results including precision 
‘y-tay energy determinations, y-ray branching ratios from the 146- 
keV level of /sup 44/Sc, and lifetimes of the 68- and 146-keV excit- 
ed states of /sup 44/Sc. Beta and gamma decays were considered in 
a spherical shell model calculation utilizing Oh-4p and 1h-Sp model 
spaces (relative to /sup 40/Ca). The formulae relating non-unique 
first-forbidden electron capture decay rates to nuclear matrix ele- 
ments have apparently never before been applied; therefore, the ap- 
plication is discussed in detail. The model predictions are not in 
very good agreement with experiment. Possible reasons for the 
poor agreement are discussed. Nevertheless, the 0*—-0- decay pro- 
vides some further evidence for the existence of a large meson en- 
hancement of the AJ = 0 timelike component of the axial current. 
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55642 (JAERI-M—88-100, pp 120-122) On the subbar- 
rier fusion of /sup 74/Ge + /sup 74/Ge. Iwamoto, Akira; 
Takigawa, Noboru. (Japan Atomic Energy Research Inst., 
Tokai, Ibaraki. Tokai Research Establishment). Jun 1988. 
NTIS (US Sales Only), PC A07/MF A0O1l. Order Number 
DE89780001/JAW. (CONF-8801113—). 

From 3. joint seminar on heavy-ion nuclear physics and nu- 
clear chemistry in the energy region of tandem accelerators; Tokai, 
Japan (7 Jan 1988). 


55643 Total cross section and resonance spectroscopy for 
n+86Kr. Carlton, R.F.; Winters, R.R.; Johnson, C.H.; Hill, 
N.W.; Harvey, J.A. (Middle Tennessee State University, 
Mufreesboro, Tennessee 37132). Physical Review [Section] C: 
Nuclear Physics; 38: No. 4, 1605-1618(Oct 1988). 

The neutron total cross section for n+ /sup 86/Kr has been 
measured over the incident neutron energy range 0.015 to 25 MeV. 
The average total cross section is obtained for neutron energies 
from 1 to 25 MeV. For the energy region from 0.015 to 1 MeV, an 
R-matrix analysis yields resonance parameters which provide a 
complete representation of the neutron scattering functions for the 
s/sub 1/2/, p/sub 1/2/, and p/sub 3/2/ scattering channels. From 
this analysis level densities, neutron strength functions, and external 
R functions are obtained for the 1-MeV energy region just above 
the neutron separation energy. The backshifted Fermi-gas model 
provides excellent descriptions of the level densities for the (1/2*, 
(1/27, and (3/27 states. Evidence of intermediate structure is found 
for the s-, p-, and d-wave scattering channels. 


55644 Correlations between high energy gamma rays and 
light fragments in heavy ion collisions. Lampis, A.R.; Steven- 
son, J.; Benenson, W.; Clayton, J.; Cebra, D.; Chen, Y.; 
Fox, D.; Kashy, E.; Morrissey, D.J.; Samuel, M.; and 
others. (National Superconducting Cyclotron Laboratory 
and Department of Physics Astronomy, Michigan State 
University, East Lansing, Michigan 48824). Physical Review 
[Section] C: Nuclear Physics; 38: No. 4, 1961-1964(Oct 1988). 

Light fragments (H,?H, and *H) were detected in coinci- 
dence with high-energy (E/sub y/>20 MeV) gamma rays from 
collisions of /sup 14/N on Zn at a beam energy of E/A = 40 
MeV. The light fragment coincidence energy spectra and angular 
distributions were similar to those from inclusive measurements. 
The charged-particle fold distribution measured in coincidence with 
either gamma rays or with light fragments are nearly the same. 
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These results suggest that high-energy gamma-ray production 
occurs over a broad range of impact parameters. 
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55645 (GSI—88-11) Laser-spectroscopic nuclear-structure 
studies on radioactive silver and indium isotopes. Dinger, U. 
(Gesellschaft fuer Schwerionenforschung m.b.H., Darmstadt 
(Germany, F.R.); Mainz Univ. (Germany, F.R.). Fachber- 
eich Physik). May 1988. 150p. (In German). NTIS (US 
Sales Only), PC AO7/MF AOl. Order Number 
DE88754834/JAW. 

Neutron-deficient silver and neutron-rich indium isotopes 
were studied by collinear laser spectroscopy. The neutron-deficient 
nuclei /sup 101/,/sup 103/,/sup 104/,/sup 105/,/sup 105m/,/sup 
106m/Ag were produced as evaporation-residual nuclei in heavy- 
ion fusion reactions at the mass separator of the GSI in Darmstadt. 
The fourteen studied indium isotopes and isomers with even mass 
number in the range /sup 112-126/In were produced by 600-MeV- 
proton induced fission of a uranium carbide target at the ISOLDE 
separator in Geneva. The mass-separated ion beam was subsequent- 
ly deviated electrostatically, neutralized in a sodium vapor and su- 
perposed with a c/sub w/ dye laser. A photon counting system de- 
tected the resonance fluorescence of the induced transitions. The 
hyperfine structure and the isotope shift of the 4d/sup 9/5s/sup 2/ 
/sup 2/D/sub 5/2/ -> 4d/sup 10/6p/sup 2/P/sub 3/2/ transition 
(A=547.7 nm) in silver and the 5p/sup 2/P/sub 1/2,3/2/ -> 6s/sup 
2/s/sub 1/2/ transition (A=410 respectively 451 nm) in indium 
were measured. While in indium for the analysis of the data earlier 
work could be referred to, in silver a detailed analysis of the iso- 
tope shift and hyperfine structure was performed by means of ab 
initio calculations and semi-empirical procedures. Thereby the con- 
figuration interactions were especially considered. The nuclear mo- 
ments were discussed in the framework of existing nuclear models 
regarding nuclear-spectroscopic informations. (orig./HSI). 


55646 (INDC(CCP)—280/L, pp 15-20) Measurement of 
the neutron radiative capture cross-sections for silver in the 
energy region 4-400 keV. Bokhovko, M.V.; Kazakov, L.E.; 
Kononov, V.N.; Poletaev, E.E.; Timokhov, V.M.; Voe- 
vodskij, A.A. Jan 1988. NTIS (US Sales Only), PC A03/ 
MF AO1. Order Number DE88703862/JAW. 

Translated by the IABA. Original report in Russian was dis- 
tributed as INDC(CCP)-277/G. 

In Translation of selected papers published in Nuclear Con- 
stants, No. 2, Moscow 1987. 

The paper contains the results of neutron radiative capture 
cross-section measurements in the 4-400 keV energy region for the 


isotopes /sup 107/Ag, /sup 109/Ag and their natural mixture. 1 
fig., 1 tab. 


55647 (INIS-mf—11817) Measurement of beta decay en- 
ergies of short-lived neutron rich atomic nuclei in the mass 
range 101 = A = 106 and A=109. Weikard, H. (Tech- 
nische Univ. Braunschweig (Germany, F.R.). Naturwissens- 
chaftliche Fakultaet). 31 Oct 1986. 137p. (in German). 
NTIS (US Sales Only), PC AO7/MF AOl. Order Number 
DE88754842/JAW. 

At the mass separator LOHENGRIN of the Laue-Langevin 
institute in Grenoble for 18 nuclei (Zr, Nb, Mo, Tc, Ru, and Rh 
nuclides) with masses 101 = A = 106 and A=109 Q/sub B/ 
values were determined from measurement of beta decay energies. 
From the study of the isomerism in /sup 102/Nb resulted that the 
energetic distance of the two isomers is certainly smaller than 200 
keV, that it is probably even smaller than 100 keV. The decay 
scheme for /sup 102/Nb could be extended by one level which is 
depopulated by two gamma lines. For the decay of the /sup 109/ 


Ru the approach of a decay scheme is given: Five new levels are ' 


proposed. The diagrams of the two-particle separation energies 
which could be extended in this thesis confirm the continuation of 
the deformation in the considered region. A deformed subshell at 
N=62 however cannot yet be clearly detected. (orig./HSI). 
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55648 (INIS-SU—7, pp 12-14) Differential cross sections 
of neutron elastic scattering on the tellurium isotopes and 
their description by generalized optical model. Musaelyan, 
R.M.; Skorkin, V.M. (AN SSSR, Moscow. Inst. Yadernykh 
Issledovanij). 1987. (In Russian). NTIS (US Sales Only), PC 
A04/MF A0O1. Order Number DE88780173/JAW. 

Kratkie Soobshcheniya po Fizike.; no. 6. 

In Experimental and theoretical physics. Collection. 

Differential cross sections of elastic neutron scattering on 
even tellurium isotopes with A=122, 124, 126, 128 and 130 are 
measured. The results are analyzed within the framework of gener- 
alized optical model. The differential cross sections are measured at 
neutron energies of 0.3, 0.5, 0.7, 0.87 and 0.96 MeV and angles of 
30, 60, 90, 120 and 150 deg. The measurements are performed using 
the time-of-flight spectrometer at the EhG-2.5. The conclusion is 
made that within the framework of the used model the total inter- 
action cross section, differential and integral cross sections of elastic 
scattering, as well as radii of potential neutron scattering for even 
tellurium isotopes with V/sub 0/=52 MeV can be satisfactorily de- 
scribed. The results obtained have shown that in neutron interac- 
tion with tellurium isotopes two-photon states play the essential 
role. 4 refs.; 2 figs. 


55649 (INIS-SU—8, pp 36-38) Total cross sections of 
neutron interaction with tellurium isotopes and their descrip- 
tion by the generated optical model. Musaelyan, R.M.; Skor- 
kin, V.M. 1987. (In Russian). NTIS (US Sales Only), PC 
A04/MF A01. Order Number DE88780174/JAW. 

Kratkie Soobshcheniya po Fizike.; no. 5. 

In Experimental and theoretical physics. Collection. 

Total cross sections of neutron interaction with even telluri- 
um isotopes /sup 122,124,126,128,130/Te in the 0.2-1.1 MeV energy 
range are measured. The data are analyzed on the basis of the gen- 
eralized optical model. 7 refs.; 1 fig. 


55650 (JAERI-M—88-100, pp 111-114) Large fragment 
emission from the /sup 105/Ag compound nucleus. Nagame, 
Yuichiro; Baba, Sumiko; Hata, Kentaro and others. (Japan 
Atomic Energy Research Inst., Tokai, Ibaraki. Tokai Re- 
search Establishment). Jun 1988. NTIS (US Sales Only), PC 
A07/MF AO1. Order Number DE89780001/JAW. (CONF- 
8801113—). 

From 3. joint seminar on heavy-ion nuclear physics and nu- 
clear chemistry in the energy region of tandem accelerators; Tokai, 
Japan (7 Jan 1988). 


55651 (USIP—87-2) Effective moment of inertia in /sup 
124/Xe. /sup 126-128/Ba. /sup 129,131/Ce and /sup 162/Er 
isotopes. Jerrestam, D.; Elfstroem, S.; Klamra, W.; Lindb- 
lad, T.; Linden, C.G.; Barci, V.; El-Samman, H.; Gizon, J. 
(Uppsala Univ. (SE). Inst. of Physics; Institute des Sciences 
Nucleaires, Grenoble (FR)). (Stockholm Univ. (Sweden). 
Inst. of Physics). Feb 1987. 38p. NTIS (US Sales Only), PC 
A03/MF A01. Order Number DE88754505/JAW. 

The y-rays produced in the reactions of 118 MeV /sup 12/C 
on /sup 120/Sn, /sup 122/Sn, /sup 124/Te and 39.5 MeV /sup 4/ 
He on /sup 161/Dy are investigated by using a sum spectrometer, a 
single Nal(T1)-detector and Ge(Li):s. Different nuclei were selected 
by setting gates on known transitions in the Ge(Li) spectra. The 
second effective moment of inertia J/sub eff//sup (2)/ is extracted 
and compared with values from known discrete y-rays as well as 
with results from Cranked Shell Model and a Cranked Nilsson 
Strutinsky calculations. The systematics of the i/sub 13/2/ neutron 
orbital is investigated. (authors). 


55652 Analog (p,n) cross sections of the zirconium iso- 
topes at 18 and 25 MeV. Anderson, J.D.; Bauer, R.W.; 
Brown, V.R.; Grimes, S.M.; Madsen, V.A.; Pohl, B.A.; 
Poppe, C.H.; Scobel, W. (Lawrence Livermore National 
Laboratory, Livermore, California 94550). Physical Review 
[Section] C: Nuclear Physics; 38: No. 4, 1601-1604(Oct 1988). 

The differential icross sections for the (p,n) reaction to the 
ground-state analogs of the lightest four stable zirconium isotopes 
(90, 91, 92, and 94) have been measured at proton energies of 18 
and 25 MeV. Integrated cross sections are found to deviate from 
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the expected linear dependence on neutron excess as was previous- 
ly found for the molybdenum isotopes. The observed dependence is 
in quantitative agreement with calculations, including inelastic cou- 
plings used to explain the molybdenum results. The energy depend- 
ence of the zirconium analog cross sections confirms the resonant- 
type enhancement of the low energy (p,n) excitation function ob- 
served previously for the molybdenum isotopes. 


55653 Measurements and a_ direct-reaction—plus— 
Hauser-Feshbach analysis of *°Y(p,n)°Zr, *°Y(p,2n)®**, and 
89Y(p,pn)**Y reactions up to 40 MeV. Mustafa, M.G.; West 
H.I. Jr.; O’Brien, H.; Lanier, R.G.; Benhamou, M.; Tamura, 
T. (Nuclear Chemistry Division, Lawrence Livermore Na- 
tional Laboratory, University of California, Livermore, 
California 94550). Physical Review [Section] C: Nuclear Phys- 
ics; 38: No. 4, 1624-1637(Oct 1988). 

We report measurements and analyses of cross sections up to 
40 MeV for the reactions /sup 89/Y(p,n)/sup 89/Zr, /sup 89/ 
Y(p,2n)/sup 88/Zr, and /sup 89/Y(p,pn)/sup 88/Y obtained by the 
foil-activation method. The data are compared with other measure- 
ments and analyzed by the Hauser-Feshbach plus one- and two-step 
direct reactions. The analysis shows that Hauser-Feshbach plus 
one-step direct reaction is adequate to explain the data. The cross 
sections are also calculated with phenomenological preequilibrium 
models (exciton, hybrid, and geometry-dependent hybrid models), 
using global parameters. However, to get a good fit to the data 
with these phenomenological models, some adjustments of the 
global parameters were necessary. A discussion on the differences 
between the direct-reaction theory and preequilibrium models is 
given. 


6518 Nuclear Properties And Reactions, A= 150-189, 
Experimental 


55654 (JAERI-M—88-100, pp 74-77) Alpha-decay of 
mass separated isotopes with A = 152 to 160. Miyatake, Hir- 
oari; Katori, Kenji; Higashi, Akio; Oshima, Takashi; Shino- 
hara, Atsushi; Ikeda, Nobuo; Morinobu, Syunpei; Katayama, 
Ichirou. (Osaka Univ., Toyonaka (Japan). Coll. of General 
Education). Jun 1988. NTIS (US Sales Only), PC A07/MF 
A01. Order Number DE89780001/JAW. (CONF-8801113— 


i 
From 3. joint seminar on heavy-ion nuclear physics and nu- 


clear chemistry in the energy region of tandem accelerators; Tokai, 
Japan (7 Jan 1988). 


55655 (RCNP-P—95, pp 94-99) Nuclear polarization of 
unstable /sup 170/Tm in Tm/sup 2+/ :SrF/sub 2/ with B- 
ray radiation-detected optical pumping in solids. Shimomura, 
K. (Kyoto Univ. (Japan). Dept. of Physics). 1988. (In Japa- 
nese). NTIS (US Sales Only), PC AO9/MF AOI. Order 
Number DE89780003/JAW. (CONF-8712117—). 

From Workshop on lasers in nuclear physics; Ibaraki, Japan 
(8 Dec 1987). 

Significant nuclear polarization of unstable /sup 170/Tm in 
Tm/sup 2+/:SrF/sub 2/ was for the first time achieved with B-ray 
radiation-detected optical pumping in solids, providing a new pow- 
erful method to measure magnetic moments of unstable nuclei. 


55656 Boltzmann master equation analysis of preequili- 
brium neutron emission from heavy-ion collisions at 35 MeV/ 
nucleon. Remington, B.A.; Blann, M.; Galonsky, A.; Heil- 
bronn, L.; Deak, F.; Kiss, A.; Seres, Z. (E-Division, Law- 
rence Livermore National Laboratory, Livermore, Califor- 
nia 94550). Physical Review [Section] C: Nuclear Physics; 38: 
No. 4, 1746-1756(Oct 1988). 

The Boltzmann master equation model was used to study 
preequilibrium neutrons emitted in coincidence with light fragments 
from collisions of /sup 14/N+/sup 165/Ho at 35 MeV/nucleon. 
The input parameters of the model were adopted from earlier anal- 
yses of neutron spectra gated by evaporation residues at similar and 
somewhat lower incident energies. Both the shapes and the absolute 
magnitudes of the spectra of neutrons in coincidence with light 
fragments could be reproduced, provided a reduced excitation 
energy was used in the calculations. The energy removed from the 
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excitation energy was equated with the collective energy of the in- 
termediate state dinuclear complex. For collisions leading to high- 
energy fragments near the grazing angle, this collective energy cor- 
responds to the kinetic energies above the Coulomb barrier of the 
projectilelike and targetlike fragments in the center-of-mass system, 
assuming a binary reaction. For more strongly damped collisions, 
the spin rotational energies of the fragments was ‘also included. This 
is qualitatively in’ agreement with a binary reaction where the 
energy held in collective modes of the intermediate state is unavail- 
able for preequilibrium emission processes. 


55657 Fine structure in /sup 153/Tm a decay. Toth, 
K.S.; Wilmarth, P.A.; Nitschke, J.M.; Firestone, R.B.; Vier- 
inen, K.; Kortelahti, M.O.; Avignone F.T. III. (Oak Ridge 
National Laboratory, Oak Ridge, Tennessee 37831). Physical 
Review [Section] C: Nuclear Physics; 38: No. 4, 1932- 
1935(Oct 1988). 

In an investigation of A = 153 isotopes fine structure was 
observed in /sup 153/Tm a decay. Besides the previously known a 
transitions that feed the /sup 149/Ho h/sub 11/2/ (0.0 keV) and s/ 
sub 1/2/ (49.0 keV) isomers, two, very much weaker, a groups 
were found to populate the d/sub 3/2/ (220.4 keV) and d/sub 5/2/ 
(564.4 keV) states in /sup 149/Ho. Based on the /sup 149/Ho level 
scheme and on the Q/sub a/ values for the two main /sup 153/Tm 
a transitions, we determine that the h/sub 11/2/ level in /sup 153/ 
Tm is the ground state and that the s/sub 1/2/ state lies 43 +- 7 
keV above it. Energy systematics for the s/sub 1/2/ and h/sub 11/ 
2/ proton states in even-N odd-Z nuclei near N = 82 are discussed. 


55658 Nuclear Data Sheets for A = 173. Shirley, VS. 
(Lawrence Berkeley Laboratory, Berkeley, California 
94720). Nuclear Data Sheets; 54: No. 4, 589-673(Aug 1988). 

Experimental data pertaining to all nuclei with mass A = 
173 have been evaluated. Level schemes from both radioactive 
decay and reaction studies are presented, along with associated 
tables of experimental data and adopted properties for levels and y 
rays. This evaluation for A = 173, which considers data received 
by September 1987, supersedes the 1975 compilation of B. Harmatz 
and D.J. Horen (75Ha15), published in Nuclear Data Sheets 14, 297 
(1975). copyright 1988 Academic Press, Inc. 


6519 Nuclear Properties And Reactions, A= 190-219, 
Experimental 


55659 (CEA-CONF—9375) Study of dissipative processes 
in the reactions Ar+Au, Ar+Th between 27 and 44 MeV/u 
measuring the neutron multiplicities. Guerreau, D.; Doubre, 
H.; Galin, J. and others. (Grand Accelerateur National 
d’Ions Lourds (GANIL), 14 - Caen (France)). 1987. 20p. 
(CONF-8710373—). NTIS (US Sales Only), PC A03/MF 
A01. Order Number DE88754705/JAW. 

From Symposium on heavy-ion collisions; Shimoda, Japan 
(11 Oct 1987). 

A 4 @ detector measuring the neutron multiplicities has been 
used to characterize the degree of violence of the collision. For pe- 
ripheral collisions, it allows to study the evolution from a massive 
transfer process towards a participant-spectator type of reaction. 
Central collisions have been also investigated. From the measure- 
ment of the multiplicities of light evaporated particles (n,p,a), the 
total excitation energy of the composite system has been estimated 
at 3 incident energies (27, 35, 44 MeV/u). The results indicate 
clearly the existence of a limiting excitation energy deposition close 
to 630 MeV, corresponding to a temperature of 5 MeV. 


55660 (CONF-880896—3) Quasi-elastic reactions at ener- 
gies close to the barrier. Rehm, K.E. (Argonne National 
Lab., IL (USA)). 1988. Contract W-31109-ENG-38. 10p. 
NTIS, PC A02/MF AOl. Order Number DE89000539/ 
JAW. 

From Symposium on heavy-ion reaction dynamics in tandem 
energy region; Hitachi, Japan (1 Aug 1988). 

Quasi-elastic reactions induced by medium weight projectiles 
were measured with good particle resolution using an Enge Split 
Pole Spectrograph. A large variety of transfer reactions is observed 
covering the full range from small to large total kinetic energy 
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losses. The data are discussed within the framework of various mi- 
croscopic models. Several examples of nuclear structure effects in 
these processes will be discussed. 23 refs., 9 figs. 


55661 (INDC(CCP)—281/L, pp 29-32) Cross-section of 
the /sup 199/Hg(n,n’)/sup 199/Hg/sup m/ reaction for use in 
neutron activation measurements. Grigor’ev, E.I.; Yaryna, 
V.P. Jan 1988. NTIS (US Sales Only), PC A03/MF AO1. 
Order Number DE88703201/JAW. 

Translated by the IAEA. Original report in Russian was dis- 
tributed as INDC(CCP)-240/G. 

In Translation of selected papers published in Nuclear Con- 
stants, No. 3(57), Moscow 1984. 

The paper gives the results of measurement and evaluation 
of the average reaction cross-section for the /sup 235/U and /sup 
252/Cf fission spectra. The cross-section is evaluated in the 0.5-18 
MeV region. (author). 9 refs. 






55662 (JAERI-M—88-100, pp 59-60) Atomic capture and 
the successive nuclear absorption of stopped-negative-pion. 
Shinohara, Atsushi. (Nagoya Univ. (Japan). Faculty of Sci- 
ence). Jun 1988. NTIS (US Sales Only), PC A07/MF AO1. 
Order Number DE89780001/JAW. (CONF-8801113—). 
From 3. joint seminar on heavy-ion nuclear physics and nu- 


clear chemistry in the energy region of tandem accelerators; Tokai, 
Japan (7 Jan 1988). 


55663 (JAERI-M—88-102) Measurement of double dif- 
ferential neutron emission cross sections at 14.1 MeV for / 
sup 209/Bi, /sup 10/B and /sup 11/B. Takahashi, Akito; 
Sasaki, Yasuhiro; Sugimoto, Hisashi. (Osaka Univ., Suita 
(Japan)). (Japan Atomic Energy Research Inst., Tokyo). Jun 
1988. 53p. (INDC(JPN)—115/G; NEANDC(J)—129/A). 
NTIS (US Sales Only), PC A04/MF AO1. Order Number 
DE88754816/JAW. 

Double differential neutron emission cross sections at En = 
14.1 MeV have been measured for /sup 209/Bi, /sup 10/B and /sup 
11/B, using an 8.3 m neutron TOF facility of OKTAVIAN at 
Osaka University. Data have been taken for 16 angle-points from 15 
deg to 160 deg in the laboratory angle, with the covering energy 
region of secondary neutrons from 0.5 MeV to 14 MeV. The over- 
all energy resolution of experiment was +- 0.2 MeV. By integrat- 
ing measured double differential data over either laboratory or 
center-of-mass system angles, angle-integrated neutron emission 
spectra were deduced. Angle-differential cross sections of resolved 
discrete excited states (elastic, some of discrete inelastic scattering) 
and Bi(n,2n) reaction were also deduced. Numerical data tables and 
graphs of these data are given in this report. In graphs, compari- 
sons are made with evaluated nuclear data, i.e., ENDL-86 for /sup 
209/Bi and JENDL-3T for /sup 10/B. Discrepancy with the exper- 
iment is obvious for the /sup 209/Bi evaluation of ENDL-86. The 
JENDL-3T evaluations for boron isotopes are successful as a 
whole, however, disagreements with the experiments are seen in 
the lower secondary energy regions than ca. 5 MeV for emission 


spectra and in differential elastic scattering cross sections for /sup 
11/B. 


55664 Negative parity states of even-A Pt isotopes from 
proton inelastic scattering. Cottle, P.D.; Hnizdo, V.; Phil- 
pott, R.J.; Stuckey, K.A.; Kemper, K.W.; Carr, J.A. (De- 
partment of Physics, Florida State University, Tallahassee, 
Florida 32306). Physical Review [Section] C: Nuclear Physics; 
38: No. 4, 1619-1623(Oct 1988). 

Negative parity states of /sup 194,196,198/Pt are studied via 
the analysis of previously reported (p,p’) data. The results suggest 
that two-quasiparticle configurations built on the nonexcited core 
play significant roles in the 7:~ states, as predicted by the semide-' 
coupled model and suggested by electron-capture data. It is also 
found that the 3:~ states can be understood in an octupole vibra- 
tional picture. The latter result highlights an anomaly in the behav- 
ior of octupole states in the Pt-Hg region. 
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Above, Experimental 


55665 (INDC(CCP)—280/L) Translation of selected 
papers published in Nuclear Constants, No. 2, Moscow 1987. 
(International Atomic Energy Agency, Vienna (Austria). 
International Nuclear Data Committee). Jan 1988. 20p. 
NTIS (US Sales Only), PC A03/MF A0O1. Order Number 
DE88703862/JAW. 

Translated by the IAEA. Original report in Russian was dis- 
tributed as INDC(CCP)-277/G. 

The document contains the English translation of 2 papers, 
selected for the nuclear data interest (evaluated data on neutron re- 
actions on /sup 236/U and experimental data on neutron capture on 
silver), which were published in Nuclear Constants, No. 2, Moscow 
1987. The original report in Russian was distributed as 
INDC(CCP)-277/G. Figs and tabs. 









55666 


(INDC(CCP)—280/L, pp 5- 7, Evaluation of / 
sup 236/U neutron data in the resolved and unresolved reso- 
nance energy region. Klepatskij, A.B.; Kon’shin, V.A.; Por- 
odzinskij, Yu.V.; Sukhovitskij, E.Sh. Jan 1988. NTIS (US 


Sales Only), PC A03/MF _ AO1. 
DE88703862/JAW. 

Translated by the IABA. Original report in Russian was dis- 
tributed as INDC(CCP)-277/G. 

In Translation of selected papers published in Nuclear Con- 
stants, No. 2, Moscow 1987. 

Evaluation of /sup 236/U neutron data in the fast neutron 
energy region. Theoretical models which had been tested against 
experimental data available for /sup 238/U, /sup 235/U, /sup 239/ 
Pu were used for /sup 236/U neutron cross section evaluation and 
theoretical prediction. The up-to-date analysis seems to lead to 
more reliable data for inelastic scattering excitation functions, 
(n,2n), (n,3n)-cross-sections, angular distributions of elastically and 
inelastically scattered neutrons, total, inelastic and elastic cross-sec- 


tions for which experimental data are not available. CC 2 figs, 
4 tabs. 


Order Number 


55667 (INDC(CCP)—281/L) Translation of selected 
papers published in Nuclear Constants, No. 3(57), Moscow 
1984. (International Atomic Energy Agency, Vienna (Aus- 
tria). International Nuclear Data Committee). Jan 1988. 47p. 
NTIS (US Sales Only), PC A03/MF A0O1. Order Number 
DE88703201/JAW. 

Translated by the IAEA. Original report in Russian was dis- 
tributed as INDC(CCP)-240/G. 

The document contains the English translation of 6 papers 
selected for the nuclear data interest, (mainly the determination and 
the evaluation of the fast fission cross sections of /sup 232/Th, /sup 
235/U, /sup 238/U, /sup 237/Np, /sup 243/Am) which were pub- 
lished in "Topics in Atomic Science and Technology”, Series Nu- 
clear Constants, No. 3(57), Moscow (1984). The original report was 
distributed as INDC(CCP)-240/G. Refs, figs and tabs. 


55668 (INDC(CCP)—281/L, pp _ 5-16) Spectra of 
gamma-rays from the interaction of 3-MeV neutrons with / 
sup 232/Th, /sup 235/U and /sup 238/U nuclei. Blinov, 
M.V.; Stsiborskij, B.D.; Filatenkov, A.A.; Shiryaev, B.M. 
Jan 1988. NTIS (US Sales Only), PC A03/MF AO1. Order 
Number DE88703201/JAW. 

Translated by the IAEA. Original report in Russian was dis- 
tributed as INDC(CCP)-240/G. 

In Translation of selected papers published in Nuclear Con- 
stants, No. 3(57), Moscow 1984. 

Measurements were made of the gamma-ray spectra in the 
interaction reactions of 3-MeV neutrons with the /sup 232/Th, / 
sup 235/U and /sup (238/U nuclei. There were 80 gamma transi- 
tions observed in the /sup 232/Th(n,n’y) reaction, 90 in the /sup 
235/U(,n'y) reaction and 185 in the /sup 238/U(n,n’y) reaction. 
(author). 14 refs, 3 tabs. 
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55669 ~~ (INDC(CCP)—281/L, pp 17-22) Measurement of 
the /sup 237/Np and /sup 235/U fission cross-section ratio 
by the isotopic dilution method. Goverdovskij, A.A.; Gor- 
dyushin, A.K.; Kuz'minov, B.D.; Mitrofanov, V.F.; ‘Serga- 
chev, A.L; Solov’ ev, S.M.; Soloshenkov, PS. Jan 1988. 
NTIS (US Sales Only), PC A03/MF AO01. Order Number 
DE88703201/JAW. 

Translated by the IABA. Original report in Russian was dis- 
tributed as INDC(CCP)-240/G. 

In Translation of selected papers published in Nuclear Con- 
stants, No. 3(57), Moscow 1984. 

The /sup 237/Np and /sup 235/U fission cross-section ratio 
has been measured with a total error of 2.5% for 7.3 and 16.4 MeV 
neutron energies. The T(p,n)/sup 3/He, T(d,n)/sup 4/He and 
D(d,n)/sup 3/He reactions were used as the neutron source. 
(author). 6 refs, 2 tabs. 


55670 (INDC(CCP)—281/L, pp 23-28) Energy depend- 
ence of the fast-neutron-induced fission cross-section of /sup 
243/Am. Fomushkin, Eh.; Novoselov, G.F.; Vinogradov, 
Yu.L; Gavrilov, V.V.; Maslennikov, B.K.; Polynov, V.N.; 
Surin, V.M.; Shvetsov, A.M. Jan 1988. NTIS (US Sales 
Only), PC A03/MF AOl. Order Number DE88703201/ 
JAW. 

Translated by the IAEA. Original report in Russian was dis- 
tributed as INDC(CCP)-240/G. 

In Translation of selected papers published in Nuclear Con- 
stants, No. 3(57), Moscow 1984. 

The behaviour of the energy dependence of the /sup 243/ 
Am fission cross-section was measured by the time-of-flight tech- 
nique using an underground nuclear explosion as the pulsed neutron 
source. The cross-section was normalized on the basis of the results 
of measurement of the /sup 243/Am effective fission cross-section 
for neutrons from a metallic uranium assembly. In the 0.3 = E/sub 
n/ = 4.0 MeV neutron energy region the cross-sections were ap- 
proximated by a Hill-Wheeler three parameter curve of penetration 
through a parabolic barrier. For E/sub fi/ {similar—to} 14.8 MeV 
the /sup 243/Am fission cross-section was measured with a low- 
voltage accelerator tube. The errors of the data obtained are ana- 
lysed. The measurement results are compared with data published 
earlier. (author). 11 refs. 


55671 (INDC(CCP)—281/L, pp 33-37) Evaluation of 
the /sup 235/U fission cross section in the 14,5-14.7 MeV 
neutron energy region. Dushin, V.N.; Fomichev, A.V.; 
Shpakov, V.I.; Kovalenko, S.S. Jan 1988. NTIS (US Sales 
= PC A03/MF AOi. Order Number DE88703201/ 


Translated by the IABA. Original report in Russian was dis- 
tributed as INDC(CCP)-240/G. 

In Translation of selected papers published in Nuclear Con- 
stants, No. 3(57), Moscow 1984. 

The /sup 235/U fission cross-section in the neutron energy 
region of 14.5-14.7 MeV was evaluated on the basis of 12 experi- 
mental studies. The correlation matrix was obtained. The evaluated 
value of the fission cross-section (2.083 +- 0.015 b) was corrected 
by experts. (author). 12 refs, 1 tab. 


55672 (JAERI-M—88-100, pp 27-28) Unified description 
of K/sup 7/ = 0/sup +/ and K/sup 77/ = 0/sup -/ bands 
from octupole vibrational to octupole deformed nuclei. 
Otsuka, Takaharu; Sugita, Michiaki. (Tokyo Univ. (Japan). 
Dept. of Physics). Jun 1988. NTIS (US Sales Only), PC 
po “ge Order Number DE89780001/JAW. (CONF- 

From 3. joint seminar on heavy-ion nuclear physics and nu- 
clear chemistry in the energy region of tandem accelerators; Tokai, 
Japan (7 Jan 1988). 


55673 (JAERI-M—88-100, pp 66-68) High energy yy rays 
from spontaneous fission of /sup 252/Cf. Hama, H.; Kasagi, 
J.; Takeuchi, H.; Yoshida, K.; Sakurai, M. (T okyo Inst. of 
Tech. (Japan). Dept. of Physics). Jun 1988. NTIS (US Sales 
Only), PC AO7/MF AO1. Order Number DE89780001/ 
JAW. (CONF-8801113—). 
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From 3. joint seminar on heavy-ion nuclear physics and nu- 
clear chemistry in the energy region of tandem accelerators; Tokai, 
Japan (7 Jan 1988). 


55674 (JAERI-M—88-100, pp 72-73) Decay properties 
of odd mass einsteinium isotopes. Hatsukawa, Y.; Sueki, K.; 
Ohtsuki, T. and others. (Tokyo Metropolitan Univ. (Japan). 
Dept. of Chemistry). Jun 1988. NTIS (US Sales Only), PC 
ae = Order Number DE89780001/JAW. (CONF- 
801113—). 

From 3. joint seminar on heavy-ion nuclear physics and nu- 
clear chemistry in the energy region of tandem accelerators; Tokai, 
Japan (7 Jan 1988). 


55675 (JAERI-M—88-100, pp 97-99) Production of 
super heavy elements by neutron rich beams. Takigawa, N.; 
Shinozuka, T.; Abe, M. (Tohoku Univ., Sendai (Japan). 
Dept. of Physics). Jun 1988. NTIS (US Sales Only), PC 
oe te Order Number DE89780001/JAW. (CONF- 

From 3. joint seminar on heavy-ion nuclear physics and nu- 
clear chemistry in the energy region of tandem accelerators; Tokai, 
Japan (7 Jan 1988). 


55676 (RI—208) Cold compact and cold deformed sponta- 
neous fission of /sup 252/Cf. v, I.D.; Kuznetsov, 
A.V.; Kovalenko, S.S.; Petrov, B.F.; Shpakov, V.I. (Radie- 
vyj Inst., Leningrad (USSR)). 1987. 9p. (In Russian). NTIS 
(US Sales Only); PC A02/MF AOl. Order Number 
DE88704309/JAW. 

Structures with a period of 5 a m u were found both in the 
fragment mass distributions and in the prompt neutron numbers 
fragment mass in the /sup 252/Cf spontaneous fission. The struc- 
tures were observed for the minimum and maximum values of the 
fragment excitation energies (cold compact and cold deformed fis- 
sion). 10 refs.; 4 figs. 


55677 Charge and mass distributions from the reaction of 
240 MeV /sup 12/C ions with /sup 238/U. Lee, C.H.; Yu, 
Y.W.; Lee, D.; Kudo, H.; Moody, K.J.; Seaborg, G.T. (Col- 
lege of Nuclear Science, National Tsing-Hua University, 
Hsinchu, Taiwan 30043, People’s Republic of China). Physi- 
cal Review [Section] C: Nuclear Physics; 38: No. 4, 1757- 
1766(Oct 1988). 

We have studied the reaction of 240 MeV /sup 12/C ions 
with /sup 238/U targets using radiochemistry techniques. We meas- 
ured the formation cross sections of 139 radioactive nuclides. We 
have used these data to determine the charge and mass distribution 
of the fission products. The mass distribution is interpreted as a su- 
perposition of two main components: (1) products from high- 
energy fission processes, 3480 +- 700 mb, and (2) products from 
low-energy fission, 1500 +- 220 mb. We also estimate the produc- 
tion of targetlike nuclides to be 250 +- 100 mb. The high-energy 
fission products can be resolved into products due to fusion-fission 
and fast fission, and products due to high-energy sequential fission. 
We have constructed the excitation functions of some product nu- 
clides with Z-Z/sub pd/>2. 


6530 Nuclear Theory 


REFER ALSO TO CITATION(S) 55612, 55614, 55618, 55634, 55641, 55641, 
55643, 55648, 55649, 55656, 55656, 55660, 55667 


55678 (BNL—41565) Systematics of the the +/sup 
minus/, >° and >* hypernuclear single particle states. Diva- 
deenam, M.; Ward, T.E.; Millener, D.J. (Brookhaven Na- 
tional Lab., Upton, NY (USA)). 1988. Contract AC02- 
76CHO00016. 6p. (CONF-8805142—32; BNL/NPB—88-79). 
NTIS, PC A0O2/MF AOl. Order Number DE88016579/ 
JAW. 

From 3. international conference on the intersections be- 
tween particle and nuclear physics; Rockport, ME, USA (14 May 
1988). 
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Local density dependent Hartree-Fock potentials in analogy 
with the A° hypernuclear single particle state description by Mil- 
lener, Dover and Gal were employed to investigate the systematics 
of the = hypernuclear single particle states. Both charge and isospin 
dependent (Lane potential) one-body potentials were used to de- 
scribe the =~, 5° and &* single particle (s.p.) states for 2 hypernu- 
clei in the mass range 6-40 with core-nucleus isospin T/sub c/ = 
1/2. Due to the smaller magnitude of the =-nucleus potential the 
coulomb effects are dominant, especially for nuclei towards A = 
40, while the isospin dependent potential has strong effect for the 
lighter nuclei due to the A~' dependence of the Lane potential. 11 
refs., 1 fig., 1 tab. 


55679 (BNL--41605) Probes of nuclear structure. War- 
burton, E.K. (Brookhaven National Lab., Upton, NY 
(USA)). 1988. Contract AC02-76CH00016. 3p. (CONF- 
880639—5). NTIS, PC A02/MF AOl. Order Number 
DE88016734/JAW. 


From International conference on contemporary topics in 
nuclear structure physics; Cocoyoc, Mexico (9 Jun 1988). 

This paper discusses the use of the electrons as a probe of 
nuclear structure. 


55680 (CEA-CONF—9379) Miultifragmentation of hot 
and compressed nuclei. Cerruti, C.; Ngo, C.; Boisgard, R. 
and others. (CEA Centre d’Etudes Nucleaires de Saclay, 91 
- Gif-sur-Yvette (FR). Service Charge de l’Entretien et du 
Fonctionnement de Saturne). (CEA Centre d'Etudes Nu- 
cleaires de Saclay, 91 - Gif-sur-Yvette (France). Dept. de 
Physique Nucleaire). 1987. 14p. (CONF-871243—). NTIS 
(US Sales Only), PC A03/MF AO1. Order Number 
DE88754709/JAW. 

From Symposium on hot nuclei; College Station, TX, USA 
(7 Dec 1987). 

A proper description of this phenomenon has to go beyond 
the conventional mean field approaches. One usually refer to the 
important many-body correlations as the fluctuations of the mean 
field. They become especially important when the density of the 
medium becomes small. Several theoretical approaches attempt to 
understand and describe the multifragmentation of nuclei. We 
present the main physical ideas which we have used to describe the 
onset of multifragmentation. We also present the most interesting 
results that we have obtained. 


55681 (CEA-CONF—9384) Codes WAV3BDY and 
WAV4BDY and the variational Monte Carlo method. Schia- 
villa, R. (CEA Centre d'Etudes Nucleaires de Saclay, 91 - 
Gif-sur-Yvette (France). Service de Physique Nucleaire a 
Haute Energie). 1987. 9p. (CONF-8706200—). NTIS (US 
Sales Only), PC A02/MF AOl. Order Number 
DE88754923/JAW. 

From CEBAF summer workshop; Newport News, VA, 
USA (22 Jun 1987). 

A description of the codes WAV3BDY and WAV4BDY, 
which generate the variational ground state wave functions of the 
A=3 and 4 nuclei, is given, followed by a discussion of the Monte 
Carlo integration technique, which is used to calculate expectation 
values and transition amplitudes of operators, and for whose imple- 
mentation WAV3BDY and WAV4BDY are well suited. 


55682 (CEA-CONF—9472) Few body systems at interme- 
diate energies. Laget, JM. (CEA Centre d'Etudes Nu- 
cleaires de Saclay, 91 - Gif-sur-Yvette (France). Service de 
Physique Nucleaire a Haute Energie). 1988. 13p. (CONF- 
8806225—). NTIS (US Sales Only), PC A03/MF AO1. 
Order Number DE88754933/JAW. 

From 9. international seminar on high energy physics prob- 
lems relativistic nuclear physics and quantum chromodynamics; 
Dubna, USSR (14 Jun 1988). . 

I review the progresses which have been made in our under- 
standing of the high momentum components of the wave functions 


of the few-body systems, the three-body mechanisms and the short 
range correlations. 
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55683 (DOE/ER/40316—2) Studies of complex fragment 
emission in heavy ion reactions: Progress report, September 1, 
1987--August 31, 1988. Sobotka, L.G. (Washington Univ., 
St. Louis, MO (USA). Dept. of Chemistry). 1988. Contract 
FG02-87ER40316. 38p. NTIS, PC A03/MF AOl1. Order 
Number DE88017268/JAW. 

The production of large fragments, fragments with mass be- 
tween light particles and fission fragments, in intermediate and high 
energy nuclear reactions has fostered the proposal of a number of 
novel reaction mechanisms. These include liquid-vapor equilibrium 
and nuclear shattering. Temporarily left in the wake of these excit- 
ing proposed mechanisms was the old standard, statistical decay of 
compound nuclei. To be sure, the standard treatment of compound 
nucleus decay did not deal with large fragment production. How- 
ever, this emission was not due to any fundamental deficiency of 
statistical models, but rather an uncertainty concerning exactly how 
to splice large fragment emission into statistical models. A iarge 
portion of our program deals with this problem. Specifically, by 
studying the yields of large fragments produced in sufficiently low 
energy reactions we are attempting to deduce the asymmetry and 1- 
wave dependence of large fragment emission from compound nu- 
clear intermediates. This, however, is only half of the problem. 
Since the novel mechanisms proposed for large fragment emission 
were spawned by intermediate and high energy reaction data, we 
must also realize the relevance of the compound nucleus mecha- 
nisms at high energies. It is not unreasonable to suspect that com- 
pound nucleus-like objects are formed with less than complete mo- 
mentum transfer and perhaps less than complete mass transfer. 
Therefore the study of large fragment production in low energy re- 
actions should go hand in hand with the study of energy, mass, and 
angular momentum transfer in incomplete fusion and non-com- 
pound reactions. This thread joins the apparently divergent subjects 
covered in this report. 


55684 (DOE/ER/40334—2) Nuclear excitations and re- 
action mechanisms: Progress report. Fallieros, S.; Levin, F.S. 
(Brown Univ., Providence, RI (USA). Dept. of Physics). 1 
Aug 1988. Contract FG02-87ER40334. 15p. NTIS, PC 
A03/MF A0O1. Order Number DE89000001/JAW. 

This report describes activities of the Nuclear Theory Group 
at Brown University during the period 1 August 1987-31 July 1988, 
under Grant FG02-87ER40334. Completed and on-going research 
includes various theoretical and numerical studies on: parity non- 
conserving interactions in a relativistic system, processes involving 
virtual photons and real photons, deuteron-nucleus and neutron- 
deuteron collisions systems, and muon-catalyzed fusion. 


55685 (FEI—1848) Probability of induced nuclear fission 
in diffusion model. Ostapenko, Yu.B.; Rastopchin, E.M.; 
Smirenkin, G.N. (Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Obninsk. Fiziko- 
Ehnergeticheskij Inst.). 1987. 12p. (In Russian). NTIS (US 
Sales Only), PC A03/MF AOl. Order Number 
DE88704178/JAW. 

The apparatus of the fission diffusion model taking into ac- 
count nonequilibrium stage of the process as applied to the descrip- 
tion of the probability of induced nuclear fission is described. The 
results of calculation of the energy dependence of /sup 212/Po nu- 
clear fissility according to the new approach are presented. 19 refs.; 
3 figs. 


55686 (FEI—1849) Effect of multiple scattering and self- 
screening of resonance neutrons in sample at measurements of 
averaged microscopic capture cross sections by U-236, U-238, 
Au-197, Androsenko, A.A.; Androsenko, P.A.; Van’kov, 
A.A.; Gosteva, L.S.; Kazakov, L.E. (Gosudarstvennyj Ko- 
mitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Obninsk. 
Fiziko-Ehnergeticheskij Inst.). 1987. 12p. (In Russian). 
NTIS (US Sales Only), PC A03/MF AO1. Order Number 
DE88703125/JAW. 

Using! the calculation method the effect of resonance self- 
screening and scattering of neutrons in “thin” samples on measure- 
ments of radiation capture microscopic cross sections is investigated 
using as an example U-238, U-236, Au-197 nuclei in energy ranges, 
corresponding to unresolved resonance structure of neutron cross 
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sections. The strict analytic method and the Monte Carlo method, 
which have been recently developed in the PEI, are compared with 
the known Dresner-Schmitt method, used until now by researchers 
for the introduction of corrections for finite thickness of samples as 
a result of capture measurements. It is shown that the mentioned 
method leads to a noticeable error in the evaluation results. 12 refs.; 
5 figs. 


55687 (FEI—1854) Estimation of (n,yf) channel contribu- 
tion to fission cross section of even uranium isotopes in non- 
resonance range. Stavinskij, V.S.; Tertychnyj, G.Ya. (Gosu- 
darstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii 
SSSR, Obninsk. Fiziko-Ehnergeticheskij Inst.). 1987. 11p. 
(In Russian). NTIS (US Sales Only), PC A03/MF AO1. 
Order Number DE88703126/JAW. 

Contribution of (n, , f)-channel to cross section of even ura- 
nium isotope fusion in the 1.5<E<5.5 MeV neutron energy range 
is estimated within the frames of a simple variant of the statistical 
theory of nuclear reactions and using a one-stage mechanism of y- 
discharhe of nuclear excitations. The relative value of contribution 
of this channel o-yF/onF is shown to be comparable with the simi- 
lar value known from resonance fusion of odd actinides. 13 refs.; 2 
figs.; 2 tabs. 


55688 (FEI—1865) On superelastic scattering of charged 
particles on isomeric nuclei. Kononov, V.N.; Masterov, V.S.; 
Rabotnov, N.S. (Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Obninsk. Fiziko- 
Ehnergeticheskij Inst.). 1987. 7p. (In Russian). NTIS (US 
Sales Only), PC A02/MF AOl. Order Number 
DE88704180/JAW. 

A process reverse to Coulomb excitation of nuclei - charged 
particle scattering on long-lived excited states, followed by excita- 
tion energy transfer to the incident particle, is considered. It is 
shown that the process cross section can reach a few tens of pb. It 
can be used as an alternative of resonance induced gamma radiation 
to test isomer properties with the three-level scheme relative to de- 
excitation by action of an external electromagnetic field. 7 refs.; 1 
tab. 


55689 (FEI—1868) Application of optimizatio: numerical 
methods in calculation of the two-particle nuclear reactions. 
Titarenko, N.N. (Gosudarstvennyj Komitet po 
Ispol'zovaniyu Atomnoj Ehnergii SSSR, Obninsk. Fiziko- 
Ehnergeticheskij Inst.). 1987. 13p. (In Russian). NTIS (US 
Sales Only), PC A03/MF AOl. Order Number 
DE88703129/JAW. 

An optimization packet of PEAK-OPT applied programs in- 
tended for solution of problems of absolute minimization of func- 
tions of many variables in calculations of cross sections of binary 
nuclear reactions is described. The main algorithms of computer- 
ized numerical solution of systems of nonlinear equations for the 
least square method are presented. Principles for plotting and func- 
tioning the optimization software as well as results of its practical 
application are given. 10 refs. 


55690 (I(AE—4415/2) On angular distribution of nucleus 
fission fragments by fast neutrons. Barabanov, A.L.; Gre- 
chukhin, D.P. (Gosudarstvennyj Komitet po Ispol’zovaniyu 
Atomnoj Ehnergii SSSR, Moscow. Inst. Atomnoj Ehner- 
gii). 1987. 20p. (In Russian). NTIS (US Sales Only), PC 
A03/MF AO1. Order Number DE88703135/JAW. 

Evaluation of amplitudes of quadrupole and hexadecapole 
components of angular distribution of nucleus fission fragments by 
neutrons with the energies E/sub n/<or approx. 6 MeV is con- 
ducted. Stability of this amplitude to permeability optical coeffi- 
cient variations for neutrons is revealed. It is shown, that the ratio 
of these amplitudes as well as the character of their dependence on 
the target nucleus orientation degree are sensitive to the type of fis- 
sion probability distribution along K projection if fissile nucleus J 
spin to the fragment scattering axis. This sensitivity may be used 
for fragment angular distribution anisotropy formation statistical 
model verification. 35 refs.; 2 tabs. 
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55691 (IAE—4421/8) On the measurements of rate abso- 
lute values of the /sup 232/Th(n,f), /sup 232/Thiny), /sup 
238/U(n,f), /sup 238/U(n,y) processes in integral experiments 
with 14 MeV neutron source. Zagryadskij, V.A.; Krajnev, 
M.I.; Chuvilin, D.Yu. (Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow. Inst. 
Atomnoj Ehnergii). 1987. 8p. (In Russian). NTIS (US Sales 
ony PC A02/MF A0Ol. Order Number DE88703136/ 

Formulae permitting to determine the rates of parent nuclei 
production reactions in activation conditions in nonstationary flux, 
based on activation of daughter nuclei, are derived. An expression 
for decay correction while measuring the daughter nuclei activity is 
obtained. Methods permitting to measure the fission reaction rate 
by recording fission fragment activity during irradiation in 14 MeV 
neutron source spectra are suggested. 4 refs. 


55692 (IC—88/17) Phase transitions in gauge space: A 
study within a superfluid model of atomic nucleus including 
pairing and alpha type correlations. Carstoiu, F.; Dumitrescu, 
O.; Brandus, I.; Bulboaca, I.; Horoi, M. (International 
Centre for Theoretical Physics, Trieste (Italy); Institutul de 
Fizica si Inginerie Nucleara, Bucharest (Romania)). (Inter- 
national Centre for Theoretical Physics, Trieste (Italy)). Jan 
1988. 27p. NTIS (US Sales Only), PC A03/MF A0O1. Order 
Number DE88704196/JAW. 

By including an adequate four-particle interaction in addition 
to the pairing interaction, correlations between proton and neutron 
fluids in deformed nuclei are induced. As a result, superfluidities of 
the two nuclear systems may be generated by one another and the 
phase structure is enriched by a new superfluid phase dominated by 
alpha type correlations at zero and finite temperature. The finite 
temperature BCS gap and Fermi energies equations have been de- 
rived by minimizing the grand thermodynamic potential (the Gibbs 
free energy). These equations have the same form both for the 
finite temperature and for the zero temperature. The only differ- 
ence between Tnot =0 and T=0 cases is the presence of nonzero 
quasiparticle occupations when Tnot =0. Assuming that the single 
particle spectra of the Hamiltonian are identical and equidistant for 
protons and neutrons and also the pairing properties are the same 
we have shown that: 1) “first and second order phase transitions” 
from superfluid states to normal fluid states are caused by raising 
the temperature; 2) there is another two critical temperature in ad- 
dition to the known one, corresponding to the new “alpha-like” su- 
perfluid phase and 3) the probabilities of some processes as e.g. 
alpha clusterization are significantly modified in some cases. 
(author). 15 refs, 11 figs. 


55693 (IC—88/69) Nuclear softness in the interacting 
boson model. Mishra, A. (International Centre for Theoreti- 
cal Physics, Trieste (Italy)). Apr 1988. 9p. NTIS (US Sales 
Only), PC A02/MF AOl. Order Number DE88704199/ 
JAW. 

Within the framework of the interacting boson model (IBM) 
we derive an analytic expression for nuclear softness parameter 
using the explicit dependence of moment of inertia on the d-boson 
mixing parameter. Numerical results for Gd isotopes are discussed. 
(author). 9 refs, 1 fig., 1 tab. 


55694 (INDC(CCP)—281/L, pp 39-47) Analytical repre- 
sentation on the basis of the Pade approximation of the 
threshold reaction cross-sections from the dosimetry file. Ba- 
dikov, S.A.; Blokhin, A.I.; Gaj, E.V.; Manokhin, V.N.; Ra- 
botnov, N.S. Jan 1988. NTIS (US Sales Only), PC A03/MF 
A01. Order Number DE88703201/JAW. 

Translated by the IAEA. Original report in Russian was dis- 
tributed as INDC(CCP)-240/G. 

In Translation of selected papers published in Nuclear Con- 


stants, No. 3(57), Moscow 1984. 
Approximation by rational functions has been used to con- 


vert the evaluated data into the analytical form on the neutron-in- 
duced threshold reaction cross-sections from the International Re- 
actor Dosimetry File. In some cases, a comparison was made with 
the results of similar processing of the BOSPOR library data. 
(author). 6 refs, 2 figs, 8 tabs. 








65 PHYSICS II 
6530 Nuclear Theory 










55695 (INIS-SU—7, pp 51-54) On relativistic nuclear 
meson model. Vagradov, G.M.; Pafomov, V.E. (AN SSSR, 
Moscow. Inst. Yadernykh Issledovanij). 1987. (In Russian). 
NTIS (US Sales Only), PC A04/MF A0O1. Order Number 
DE88780173/JAW. 

Kratkie Soobshcheniya po Fizike.; no. 6. 

In Experimental and theoretical physics. Collection. 

The nuclear model with phenomenological Lagrangian, in- 
cluding scalar and vector meson fields is considered. It is shown 
that in this model the classical approximation is not stable due to 


vacuum change and significant contribution of quantum correc- 
tions. 3 refs.; 1 fig. 






























































55696 (INIS-SU—8, pp 12-14) Effect of generation spec- 
tra of decaying particles on a range for absorption of nuclear- 
electromagnetic cascades. Dremin, I.M.; Madigozhin, D.T. 
1987. (in Russian). NTIS (US Sales Only), PC A04/MF 
A01. Order Number DE88780174/JAW. 

Kratkie Soobshcheniya po Fizike.; no. 5. 

In Experimental and theoretical physics. Collection. 

In an assumption of large generation cross sections in 
hadron-nuclear particle interaction with the decaying length com- 
parable with a range for interaction, ranges for absorption of L nu- 
clear-electromagnetic cascades (NEC) at different energies are cal- 
culated. It is shown that only production of such particles with ex- 
tremely rigid spectra in X axis can essentially affect L. 4 refs.; 1 fig. 










































































55697 (INIS-SU—8, pp 3-6) On cross section of elastic 
scattering on strong-absorbing optical potentials. Belyak, V.I. 
(AN SSSR, Moscow. Inst. Yadernykh Issledovanij). 1987. 
(In Russian). NTIS (US Sales Only), PC A04/MF AOl1. 
Order Number DE88780174/JAW. 

Kratkie Soobshcheniya po Fizike.; no. 5. 

In Experimental and theoretical heuicll Collection. 

Quasiclassical expressions for the cross section of elastic scat- 
tering on realistic hadron-nuclear strong-absorbing optical poten- 
tials are determined. The effect of oscillation damping with the 
scattering angle increase is noted. 4 refs. 
























































55698 (INIS-SU—8, pp 39-41) Structure functions of 
nuclei and 7-meson production in cumulative region. Zotov, 
N.P.; Saleev, V.A.; Tsarev, V.A. (Moskovskij Gosudarst- 
vennyj Univ. (USSR). Nauchno-Issledovatel’skij Inst. Ya- 
dernoj Fiziki). 1987. (In Russian). NTIS (US Sales Only), 
PC A04/MF AO1. Order Number DE88780174/JAW. 

Kratkie Soobshcheniya po Fizike.; no. 5. 

In Experimental and theoretical physics. Collection. 

The structure functions (SF) of nuclei determined within the 
framework of the flucton model with rescaling (FMR) are com- 
pared with new experimental data of the ITEP on cumulative 7- 
meson yield in a wide range of the scale variable X (1<X<3) for 
different nuclei, and the hypothesis about limiting fragmentation is 
verified. It is shown that the agreement between theoretical calcu- 
lations for SF nuclei ratios obtained in analysis of deep inelastic 
lepton scattering by nuclei within the FMR framework and experi- 
mental data on 7/sup +/-meson production on Be, Al, Cu, Ta 
nuclei in cumulative region has confirmed the hypothesis of limit- 
ing fragmentation. 8 refs.; 1 fig.; 1 tab. 






























































































55699 (INIS-SU—59/A, pp 79) Real time program for 
simultaneous acquisition of conversion spectrum and determi- 
nation of decay constant for isomeric nuclei. Panov, A.D. 
1987. (In Russian). NTIS (US Sales Only), PC A05/MF 
AO1. Order Number DE89780006/JAW. 

Voprosy atomnoj nauki i tekhniki.; no.4(40). 

In General and nuclear physics. Scientific-technical collec- 
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55700 (INS—681) Analysis of photodisintegration of two- 
nucleon systems in nuclei. Tezuka, Hirokazu. (Tokyo Univ., 
Tanashi (Japan). Inst. for Nuclear Study). May 1988. 24p. 
NTIS (US Sales Only), PC A03/MF AO1. Order Number 
DE88754798/JAW. 

Differential cross sections are calculated for disintegration of 
the two-nucleon systems in /sup 4/He and /sup 9/Be. Data used in 
the analysis are obtained from the reaction of A(y,p) with incident 
photon energy from 200 to 420 MeV, and outgoing protons at 30 
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deg, 60 deg, 90 deg and 105 deg in the laboratory system. The ex- 
perimental cross sections are well-reproduced as a whole with cor- 
related two-nucleon relative wave function. 


55701 (IYF-R—1,2-279) Modelling method of determina- 
tion of even-even nucleus aligned angular momentum in yrast 
states. Bekturaeva, M.K.; Safarov, R.Kh.; Yuldashbaeva, 
Eh.Kh. (AN Uzbekskoj SSR, Tashkent. Inst. Yadernoj 
Fiziki). 1987. 13p. (In Russian). NTIS (US Sales Only), PC 
A03/MF A01. Order Number DE88704292/JAW. 

A method is suggested for obtaining aligned j/sub 0/ angular 
momenta value for yrast band in even-even nucleus in the frame- 
work of fenomenological model, which is based on high-spin ap- 
proximation in Coriolis mixing problem for states of ground and 
aligned rotational bands. Certain calculations for /sup 156-166/Er 
band are carried out. Values j/sub 0/ found are a little bit higher 
than the values determined by the Bohr and Mottelson method. 7 
refs.; 4 figs.; 1 tab. 


55702 (JAERI-M—88-100, pp 1-3) Nuclear structure at 
high spin states. Kishimoto, Teruo; Kinouchi, Shin-ichi; Sa- 
kamoto, Hideo; Kammuri, Tetsuo. (Tsukuba Univ., Sakura, 
Ibaraki (Japan)). Jun 1988. NTIS (US Sales Only), PC A07/ 
MF AOl. Order Number DE89780001/JAW. (CONF- 
8801113—). 

From 3. joint seminar on heavy-ion nuclear physics and nu- 


clear chemistry in the energy region of tandem accelerators; Tokai, 
Japan (7 Jan 1988). 


55703 (JAERI-M—88-100, pp 69-71) On the a-decays 
and exotic decays. Okabe, Shigeto. (Hokkaido Univ., Sap- 
poro (Japan). Center for Information Processing Education). 
Jun 1988. NTIS (US Sales Only), PC A07/MF AO1. Order 
Number DE89780001/JAW. (CONF-8801113—). 

From 3. joint seminar on heavy-ion nuclear physics and nu- 


clear chemistry in the energy region of tandem accelerators; Tokai, 
Japan (7 Jan 1988). 


55704 (JAERI-M—88-100, pp 78-79) Nuclear moments 
studies by use of beam-foil interactions. Nojiri, Y. (Osaka 
Univ., Toyonaka (Japan). Dept. of Physics). Jun 1988. 
NTIS (US Sales Only), PC AO7/MF AO1. Order Number 
DE89780001/JAW. (CONF-8801113—). 

From 3. joint seminar on heavy-ion nuclear physics and nu- 


clear chemistry in the energy region of tandem accelerators; Tokai, 
Japan (7 Jan 1988). 


55705 (JAERI-M—88-100, pp 94-96) Level density for 
fixed exciton number in pre-equilibrium nuclear reaction. 
Sato, Kenichi; Yoshida, Siro. (Tohoku Coll. of Pharmacy, 
Sendai (Japan). Div. of Physics). Jun 1988. NTIS (US Sales 
Only), PC A0O7/MF A0Ol. Order Number DE89780001/ 
JAW. (CONF-8801113—). 

From 3. joint seminar on heavy-ion nuclear physics and nu- 


clear chemistry in the energy region of tandem accelerators; Tokai, 
Japan (7 Jan 1988). 


55706 (JAERI-M—88-100, pp 100-101) Subthreshold 
pion production in heavy ion collisions. Kajino, Toshitaka; 
Kubo, Ken-ichi; Toki, Hiroshi. (Tokyo Metropolitan Univ. 
(Japan). Dept. of Physics). Jun 1988. NTIS (US Sales Only), 
PC AO7/MF AOl. Order Number DE89780001/JAW. 
(CONF-8801113—). 

From 3. joint seminar on heavy-ion nuclear physics and nu- 


clear chemistry in the energy region of tandem accelerators; Tokai, 
Japan (7 Jan 1988). 


55707 (JAERI-M—88-100, pp 105-107) Dynamical decay 
of a hot nucleus. Abe, M.; Takigawa, N. (Tohoku Univ., 
Sendai (Japan). Dept. of Physics). Jun 1988. NTIS (US 
Sales Only), PC AO7/MF AOl. Order Number 
DE89780001/JAW. (CONF-8801113—). 


From 3. joint seminar on heavy-ion nuclear physics and nu- 


clear chemistry in the energy region of tandem accelerators; Tokai, 
Japan (7 Jan 1988). 
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55708 . (JAERI-M—88-100, pp 115-116) Dynamical ef- 
fects on the nuclear molecular orbitals. Misono, S.; Imanishi, 
B. (Tokyo Univ., Tanashi»(Japan). Inst. for Nuclear Study). 
Jun 1988. NTIS (US Sales Only), PC A07/MF A0Ol1. Order 
Number DE89780001/JAW. (CONF-8801113—). 

From 3. joint seminar on heavy-ion nuclear physics and nu- 
clear chemistry in the energy region of tandem accelerators; Tokai, 
Japan (7 Jan 1988). 


55709 (JINR-E—3-88-237) Average neutron parameters 
from differential elastic scattering cross sections of neutrons 
with energies below 450 keV. Mitsyna, L.V.; Popov, A.B.; 
Samosvat, G.S. (Joint Inst. for Nuclear Research, Dubna 
(USSR)). 1988. 9p. (CONF-880546—34). NTIS (US Sales 
Only), PC A02. Order Number DE88015960/JAW. 

From International conference on nuclear data for science 
and technology; Mito, Japan (30 May 1988). 

The paper describes a recently developed method of extract- 
ing s- and p-wave neutron strength functions and scattering radii 
from average differential cross sections measured at the pulsed re- 
actor IBR-30. The results for nuclei in the region 48 = A = 238 
are compared with other experimental data and theoretical calcula- 
tions. The investigation has been performed at the Laboratory of 
Neutron Physics, JINR. 11 refs., 5 figs. 


55710 (LA-UR—88-2785) First direct measurement of 
alpha--muon sticking in deuteron triton--muon-catalyzed 
fusion. Paciotti, M.A.; Baker, O.K.; Bradbury, J.N.; Cohen, 
J.S.; Leon, M.; Maltrud, H.R.; Sturgess, L.L.; Jones, S.E.; 
Li, P.; Rees, L.M. (Los Alamos National Lab., NM (USA)). 
1988. Contract W-7405-ENG-36. 15p. (CONF-8805170—5). 
NTIS, PC A03/MF AOl. Order Number DE88016160/ 
JAW. 

From Muon catalyzed fusion workshop; Sanibel Island, FL, 
USA (2 May 1988). 

Both (ay)* and a particles have been observed in coinci- 
dence with fusion neutrons in a gaseous D--T target at 2.8 {times} 
10/sup {minus}3/ liquid-hydrogen density. The initial muon stick- 
ing probability in muon-catalyzed d--t fusion, measured directly for 
the first time, is (0.80 +- 0.15 +- 0.12 systematic){percent} in 
agreement with ‘standard’ theoretical calculations. However, this 
measured value does not support those theories that invoke special 
mechanisms to alter the initial sticking value. 33 refs., 6 figs., 5 tabs. 


55711 (LA-UR—88-2845) Electromagnetic polarizabilities 
of hadrons. Friar, J.L. (Los Alamos National Lab., NM 
(USA)). 1988. Contract W-7405-ENG-36. 2lp. (CONF- 
8806234—1). NTIS, PC A03/MF AOl. Order Number 
DE88016146/JAW. 

From Conference on electron scattering from nuclei; Mar- 
ciana Marina, Italy (7 Jun 1988). 

Electromagnetic polarizabilities of hadrons are reviewed, 
after a discussion of classical analogues. Differences between rela- 
tivistic and non-relativistic approaches can lead to conflicts with 
conventional nuclear physics sum rules and calculational tech- 
niques. The nucleon polarizabilities are discussed in the context of 
the non-relativistic valence quark model, which provides a good 
qualitative description. The recently measured pion polarizabilities 
are discussed in the context of chiral symmetry and quark-loop 
models. 58 refs., 5 figs. 


55712 (LBL—25705) Study of high energy nucleus nucle- 
us collisions. Franz, A. (Lawrence Berkeley Lab., CA 
(USA)). Aug 1988. Contract AC03-76SF00098. 5p. (CONF- 
8805142—27). NTIS, PC A02/MF AOl. Order Number 
DE88016654/JAW. 

From 3. international conference on the intersections be- 
tween particle and nuclear physics; Rockport, ME, USA (14 May 
1988). 

The CERN experiment WA80 studies ultrarelativistic heavy 
ion collisions by calorimetry and charged particle measurements 
over a large fraction of 47r. Here I want to concentrate on a closer 
study of nucleus nucleus collisions and recent results from the lead 
glass spectrometer Saphir. 6 refs., 5 figs. 
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55713 (RCNP-P—95, pp 59-70) Production of polarized 
particles by laser. Mori, Yoshiharu. (National Lab. for High 
Energy Physics, Oho, Ibaraki (Japan)). 1988. NTIS (US 
Sales Only), PC A09/MF AOl. Order Number 
DE89780003/JAW. (CONF-8712117—). 

From Workshop on lasers in nuclear physics; Ibaraki, Japan 
(8 Dec 1987). 

Typical schemes for production of nuclear-spin polarized 
particles by lasers are reviewed. Also recent progress of the KEK 
optically pumped polarized ion source will be described. 


55714 (RCNP-P—95, pp 136-141) Study of nuclei far 
from stability by using the JAERI ISOL. Ichikawa, Shin- 
ichi. (Japan Atomic Energy Research Inst., Tokai, Ibaraki. 
Tokai Research Establishment). 1988. (In Japanese). NTIS 


(US Sales Only), PC A09/MF AOl. Order Number 
DE89780003/JAW. (CONF-8712117—). 

From Workshop on lasers in nuclear physics; Ibaraki, Japan 
(8 Dec 1987). 

Since a mass separator was installed at the JAERI tandem 
accelerator facilities, a high-temperature ion source, a tape trans- 
port system, a radiation detection system and a data acquisition 
system have been constructed for online experiments. Although the 
ion source can ionize effectively alkali, alkaline-earth and rare-earth 
elements, further we have developed a new technique applying the 
favoured formation of monoxide ions of La and Ce to strengthen 
elemental selectivity. Taking advantage of the technique and heavy- 
ion fusion-nucleon evaporation reactions, we are studying nuclei in 
the light rare-earth region. So far, decays of odd-odd nuclei such as 
/sup 122,124/,/sup 126/La and /sup 128,130/Pr have been studied, 
and the isotope /sup 121/La has been newly identified with a half- 
life of 5.2 +- 0.2 s. 


55715 (RCNP-P—95, pp 142-146) Theoretical study of 
neutron-rich light nuclei. Ogawa, K. (Kanto Gakuin Univ., 
Yokohama (Japan). Lab. of Physics). 1988. (In Japanese). 
NTIS (US Sales Only), PC A09/MF AO1. Order Number 
DE89780003/JAW. (CONF-8712117—). 

From Workshop on lasers in nuclear physics; Ibaraki, Japan 
(8 Dec 1987). 

Problems conserning with magic number N = 8 and N = 
20 is reviewed from the theoretical point of view. It is emphasized 
that decease of magic number is feasible when number of neutrons 
(or protons) deviates from the stability line. 


55716 (TRI-PP—88-50) Relativistic Hartree-Fock calcu- 
lations. Blunden, P.G. (TRIUMF, Vancouver, British Co- 
lumbia (Canada)). Jun 1988. 4p. (CONF-8805142—38). 
NTIS (US Sales Only), PC A02. Order Number 
DE88017143/JAW. 

From 3. international conference on the intersections be- 
tween particle and nuclear physics; Rockport, ME, USA (14 May 
1988). 

' Within the framework of the relativistic Dirac-Hartree-Fock 
approach, the properties of nuclear matter and finite nuclei are 
studied based on a 'realistic’ one-boson exchange interaction. With 
a minimal number of parameters fit to the saturation properties of 
nuclear matter one is able to give a reasonably good account of the 
binding energies, single particle energies and density distributions of 
finite nuclei. 4 refs., 6 figs., 2 tabs. 


55717 (TRI-PP—88-54) Nuclear response in n-nucleus 
scattering at intermediate energy. Vetterli, M.C. (TRIUMF, 
Vancouver, British Columbia (Canada); Simon Fraser Univ., 
Burnaby, British Columbia (Canada)). Jun 1988. 4p. 
(CONF-8805142—34). NTIS (US Sales Only), PC A02. 
Order Number DE88017147/JAW. 

From 3. international conference on the intersections be- 
tween particle and nuclear physics; Rockport, ME, USA (14 May 
1988). 

: The nuclear response is examined by considering quasi-elas- 
tic spin observables. These are compared to both non-relativistic 
(Schroedinger) and relativistic (Dirac) models and the effects of 
medium modifications are emphasized. Furthermore, the decompo- 
sition of the nuclear response into its spin, isospin, and orbital angu- 
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lar momentum components using (p,p’), and (n,p) reactions is pre- 
sented. 17 refs., 3 figs. 


55718 (UCRL—99311) Dynamical processes in heavy ion 
reactions. Blann, M.; Remington, B.A. (Lawrence Liver- 
more National Lab., CA (USA)). 25 Jul 1988. Contract W- 
7405-ENG-48. 20p. (CONF-8809118—1). NTIS, PC A03/ 
MF AO1; 1; GPO Dep. Order Number DE88015454/JAW. 

From 20. international summer school on nuclear physics; 
Mikolajki, Poland (2 Sep 1988). 

In this report I review the physical assumptions of the Boltz- 
mann Master Equation (BME). Comparisons of the model with ex- 
perimental neutron spectra gated on evaporation residues for a 
range of incident projectile energies and masses are presented; next, 
I compare n spectra gated on projectile-like fragments, followed by 
comparisons with ungated, inclusive proton spectra. I will then 
consider secondary effects from the nucleon-nucleon processes in- 
volved in the heavy. ion relaxation processes, specifically the high 
energy y-rays which have been observed at energies up to 140 
MeV in collisions of heavy ions of 20{endash}84 MeV/p. Another 
secondary effect, subthreshold pion production, was covered in the 
XVII School and will not be repeated. 39 refs., 16 figs. 


55719 Quantum mechanical coupled channels calculation 
of the /sup 208/Pb+/sup 238/U(0*,2*,...,.40*) reaction. 
Baltz, A.J. (Brookhaven National Laboratory, Upton, New 
York 11973). Physical Review [Section] C: Nuclear Physics; 
38: No. 4, 1674-1679(Oct 1988). 

Coupled channels calculations are presented for the reaction 
of 1120 and 1400 MeV /sup 208/Pb ions on /sup 238/U using a 
deformed optical model. For scattering angles corresponding to the 
grazing angle in the 1400 MeV case, the cross-section flux is evenly 
distributed in a central plateau of final spin states. 


55720 Scaling in electron scattering from a relativistic 
Fermi gas. Alberico, W.M.; Molinari, A.; Donnelly, T.W.; 
Kronenberg, E.L.; Van Orden, J.W. (Dipartimento di Fisica 
Teorica dell’Universita di Torino and Istituto Nazionale di 
Fisica Nucleare, Sezione di Torino, Torino, Italy). Physical 
Review [Section] C: Nuclear Physics; 38: No. 4, 1801- 
1810(Oct 1988). 

Within the context of the relativistic Fermi gas model, the 
concept of "y scaling” for inclusive electron scattering from nuclei 
is investigated. Specific kinematic shifts of the single-nucleon re- 
sponse in the nuclear medium can be incorporated with this model. 
Suggested generalizations beyond the strict Fermi gas model, in- 
cluding treatments of separated longitudinal and transverse re- 
sponses, are also explored. 


55721 Extension of the Bonn meson exchange NN poten- 
tial above pion production threshold: Role of the delta isobar. 
Elster, C.; Holinde, K.; Schuette, D.; Machleidt, R. (Institut 
fuer Theoretische Kernphysik, Universitaet Bonn, Nussallee 
14-16, D-5300 Bonn, Federal Republic of Germany). Physi- 
cal Review [Section] C: Nuclear Physics; 38: No. 4, 1828- 
1842(Oct 1988). 

Based on a meson exchange NN interaction, which contains 
NA and AA box diagrams, the contributions of one-pion loop self- 
energy corrections to the nucleon and delta-isobar propagators are 
studied. In the framework of time-ordered perturbation theory, 
their independent iteration on both baryon lines leads to dressing 
factors which give well-defined off-shell corrections to the meson 
exchange contributions and provide the isobar width. Results are 
presented for the NN phase shifts and a number of observables up 
to 1 GeV. Satisfactory agreement with empirical data is found, in- 
dicating no need for introduction of genuine quark effects. 


55722 Alpha particle structure. Carlson, J. (Theoretical 
Division, MSB283 Los Alamos National Laboratory, Los 
Alamos, New Mexico 87545). Physical Review [Section] C: 
Nuclear Physics; 38: No. 4, 1879-1885(Oct 1988). 

The structure of the alpha particle is examined through mi- , 
croscopic studies with a variety of interaction models. Variational 
calculations are presented for the Argonne, Bonn r space, Reid V8, 
and Nijmegen nucleon-nucleon interaction models, as well as results 
obtained with the Urbana model 7 three-nucleon interaction. 
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Green’s function Monte Carlo results are reported for the Reid V8 
interaction and compared with variational results to illustrate the 
strengths and shortcomings of the variational method. In addition 
to ground-state energies, one- and two-body distribution functions 
are shown for the various models, as well as D-state probabilities. 
Information about the distribution can, in principle, be determined 
from electron scattering, while the D-state probability may be ac- 
cessible through d+d—a+-y experiments. 


55723 Pseudo-Hamiltonian approach to a theory of effec- 
tive interactions in the particle-hole channel: Phenomenology. 
Klein, A.; Une, T. (Department of Physics, University of 
Pennsylvania, Philadelphia, Pennsylvania 19104). Physical 
Review [Section] C: Nuclear Physics; 38: No. 4, 1886- 
1896(Oct 1988). 

We describe a new approach to the computation of ground- 
state energies of nuclear matter (and by extension finite nuclei) and 
of excited states of predominantly particle-hole character. We 
assume that a phenomenological Hamiltonian can be defined con- 
taining two- and more-body smooth effective potentials which sum 
the results of short-range correlations. A formula for the ground- 
state energy is then developed wherein the effects of long-range 
correlations are treated explicitly in terms of ground-state correla- 
tion amplitudes; determining equations for the latter can be ob- 
tained either by a variational method or by an equation of motion 
approach. In leading order these are the equations of the random- 
phase approximation. The variational method is described only to 
leading order, but the equation of motion method is carried suffi- 
ciently far to provide a closed phenomenological framework. The 
aim of an accompanying paper is to provide a microscopic founda- 
tion for this phenomenology. 


55724 Pseudo-Hamiltonian approach to a theory of effec- 
tive interactions in the particle-hole channel: Microscopic 
foundations. Klein, A.; Une, T. (Department of Physics, 
University of Pennsylvania, Philadelphia, wire “4 
19104). Physical Review [Section] C: Nuclear Physics; 38: No. 
4, 1897-1910(Oct 1988). 

In an accompanying paper, we have described a new ap- 
proach to the computation of ground-state energies and of correlat- 
ed particle-hole excitations in terms of a phenomenological pseudo- 
Hamiltonian containing two- and more-body smooth effective po- 
tentials which sum the results of short-range correlations and of 
density fluctuation amplitudes which describe long-range correla- 
tions. In this paper we study the problem of relating the pseudopo- 
tentials to a (possibly singular) microscopic interaction with the aid 
of tools developed within the framework of the coupled cluster 
theory of Kuemmel and his collaborators, the results containing 
both familiar and unfamiliar elements. For example, the formulas 
derived, which depend on Bethe-Goldstone and Bethe-Faddeev am- 
plitudes, include new definitions of particle-hole scattering matrix 
elements. An important consistency check is satisfied, in that the 
problem of defining the phenomenological potentials in terms of the 
microscopic ones must yield two separate but equivalent solutions, 
once within the framework of the theory of the ground-state 
energy and a second time within the framework of the theory of 
excitations. The entire package is studied with the aid of a modified 
version of coupled cluster theory, and shown to form a self-consist- 
ent entity. Among the desirable features of the formalism is that the 
large gap in the single-particle energy spectrum often utilized in ex- 
isting formalisms is naturally absent from the current one. 


55725 Three-dimensional, spherically symmetric, saturat- 
ing model of an N-boson condensate. Merchant, A.C.; Isidro 
Filho, M.P. (Department of Nuclear Physics, Oxford OX1 
3RH, United Kingdom). Physical Review [Section] C: Nuclear 
Physics; 38: No. 4, 1911-1920(Oct 1988). 

The variational Hartree method is applied to a system of N 
bosons interacting via Skyrme-type attractive and repulsive forces. 
When the system condenses into its ground state, the wave function 
for a single boson, phi, may be described by means of the nonlinear, 
time-independent Schroedinger equation, del?phi = e:phi-Achemi- 
cal bondphichemical bond?phi+Bchemical bondphichemical 
bond‘phi. In one dimension, this equation has a single, analytic, 
bound state solution and exhibits the property of saturation. In the 
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physically. more interesting case of three dimensions with spherical 
symmetry, no analytic solutions are known, so that a numerical so- 
lution must be resorted to, and this shows that saturation is again 
obtained. However, an analytic approximation to the three-dimen- 
sional wave function, which is very accurate for values of €,B/ 
A?>0.1, is deduced and studied. Approximate analytic expressions 
for the Hartree potential energy, kinetic energy, and mean square 
radius of the system are thereby derived, and applications to finite 
nuclei and infinite nuclear matter are considered. 


55726 Multiconfiguration resonating-group study of scat- 
tering and reaction cross sections in the seven-nucleon 
system. Fujiwara, Y.; Liu, Q.K.K.; Tang, Y.C. (Department 
of Physics, Kyoto University, Kyoto 606, Japan). Physical 
Review [Section] C: Nuclear Physics; 38: No. 4, 1531- 
1536(Oct 1988). 

Scattering and reaction cross sections in the seven-nucleon 
system are calculated in a multiconfiguration resonating-group 
study which consists of t+ ‘He, n+®Li, and n+®Li/sup */ cluster 
configurations. The results. show that the diffraction and interfer- 
ence features of the experimental angular distributions can be well 
explained, but that the calculated magnitudes of the differential 
cross sections are generally too large. In addition, it is found that 
the calculated total reaction cross sections for the t+*He and 
n+ Li channels are only 30—40 % of the measured values, indicat- 
ing that, for a satisfactory explanation of all the important features 
of the seven-nucleon system, more cluster configurations must still 
be incorporated into the resonating-group formulation. 


55727 Electromagnetic dissociation of /sup 59/Co and / 
sup 197/Au targets by relativistic /sup 139/La projectiles. 
Hill, J.C.; Wohn, F.K.; Winger, J.A.; Khayat, M.; Lein- 
inger, K.; Smith, A.R. (Ames Laboratory and Iowa State 
University, Ames, Iowa 50011). Physical Review [Section] C: 
Nuclear Physics; 38: No. 4, 1722-1729(Oct 1988). 

The electromagnetic dissociation of /sup 59/Co and /sup 
197/Au target nuclei by 1.26 GeV/nucleon /sup 139/La projectiles 
was inferred from measurement of cross sections for the one-neu- 
tron removal reaction. The corresponding electromagnetic dissocia- 
tion cross sections are large, reaching 0.28 +- 0.04 and 1.97 +- 
0.13 barns for the /sup 59/Co(/sup 139/La,X)/sup 58/CO and /sup 
197/Au(/sup 139/La,X)/sup 196Au/ reactions, respectively. The 
experimental cross sections in excess of the estimated nuclear con- 
tributions are generally well described by use of the Weizsaecker- 
Williams method for calculating the electromagnetic dissociation 
contributions, but they appear to increase more slowly as the pro- 
jectile charge is increased, consistent with a trend observed earlier 
for lower-Z projectiles. 


55728 Electromagnetic production of kaons. Adelseck, 
R.A.; Wright, L.E. (Physics Department, Ohio University, 
Athens, Ohio 45701). Physical Review [Section] C: Nuclear 
Physics; 38: No. 4, 1965-1967(Oct 1988). 

Employing diagrammatic techniques, a model for the reac- 
tions 'H(y,K*)A and ‘H(e,e’K*)A is derived with the coupling 
constants being determined phenomenologically by a least-squares 
fit to the available data. We find a strong sensitivity of the photo- 
production process to t-channel exchange terms. The inclusion of 
the kaon resonance Q1(1280 MeV) brings the dominant KAN cou- 
pling constant in agreement with predictions from the analysis of 
Kp scattering data. An excellent fit to the electroproduction data 
confirms former measurements of the kaon radius. 


55729 Small systems: When does thermodynamics apply. 
Feshbach, H. (Center for Theoretical Physics, Lab. for Nu- 
clear Science, and the Dept. of Physics, Massachusetts Insti- 
tute of Technology, Cambridge, MA (US)). IEEE (Institute 
of Electrical and Electronics Engineers) Journal of Quantum 
Electronics; 24: No. 7, 1320-1322(Jul 1988). 

In this paper the validity of the use of temperature to quanti- 
tatively describe the state of excitation is an isolated nucleus is ex- 
amined. The problem arises because of the small number of parti- 
cles in a nucleus. As a consequence, one cannot construct a "heat 
bath” and so fix the temperature. One must employ another defini- 
tion which will be described below. It leads as we shall see to an 
uncertainty in the measured temperature which tends to zero as the 
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number of particles in the system increases. The emphasis will be 
on the nuclear problem but presumably similar considerations apply 
to other small isolated systems such as single molecules, atomic 
clusters containing two to several hundred atoms, helium droplets, 
etc. The temperature was introduced into nuclear physics some 50 
years ago and to describe a nuclear reaction in which a compound 
system, a highly excited nucleus is formed. Under the assumption 
that there is an equilibration of the degrees of freedom of the 
system the probability (and therefore the cross section) for the 
emission of a neutron of energy € will be proportional to the densi- 
ty of states rho of the residual nucleus at the energy E/sub 0/ - E/ 
sub 0/ = total energy of the system). 


6540 Radiation And Shielding Physics 
REFER ALSO TO CITATION(S) 55922, 55923 


55730 (AD-A—194615/1/XAB) Method of determining 
neutron dose to a human phantom. Master's thesis. Archu- 
leta, M.G. (Air Force Inst. of Tech., Wright-Patterson 
AFB, OH (USA). School of Engineering). Mar 1988. 62p. 
(AFIT/GNE/ENP—88M-1). NTIS, PC A04/MF A0O1. 

This report describes a computer method of determining ab- 
sorbed neutron dose to a human phantom. Modifications to the Oak 
Ridge National Laboratory MORSE Monte Carlo code result in a 
code capable of estimating absorbed dose on a human phantom in 
the standing position. The phantom organs analyzed are the skin, 
bone, brain, gastro-intestinal tract, and all remaining tissue. The 
organ choices are limited to organs capable of incapacitating a 
human. The code allows for five different source-direction configu- 
rations that simulate neutrons, of any specified energy distribution, 
incident on the phantom. MORSE analysis of a fission-neutron 
spectrum on the phantom produces absorbed dose estimates compa- 
rable with Japanese atomic bomb survivor dose estimates by Scien- 
tific Applications International Corporation. The analysis of 24,000 
source neutrons requires less than 15 central processing unit min- 
utes on a VAX 11/780 computer (VMS operating system). Al- 
though the code is currently usable, additional phantom model ori- 
entations, energy-dependent quality factors, and implementation of 
secondary gamma-ray dose estimation could greatly improve the 
flexibility and usefulness. 


55731 (CONF-881011—7) Accuracy of the transport cal- 
culations for the Advanced Neutron Source. Azmy, Y.Y. 
(Oak Ridge National Lab., TN (USA)). 1988. Contract 
AC05-840OR21400. 7p. NTIS, PC A02/MF A0Ol; 1; GPO 
Dep. Order Number DE88012206/JAW. 

From Joint meeting of the European Nuclear Society and 
the American Nuclear Society; Washington, DC, USA (30 Oct 
1988). 

: The Advanced Neutron Source (ANS) is a new research fa- 
cility, based around a steady state reactor neutron source, that is 
designed to produce an unprecedented thermal flux peak level of 
{approximately}5 to 10 times 10° neutron/m? sec. This is achieved 
by the simultaneous reduction of the core volume and of the mod- 
eration within the core. Hence, all the candidate designs for the 
ANS reactor are characterized by their very compact core geome- 
try, high fuel enrichments, and low D2O moderator/coolant con- 
tent within the core. It follows that the thermal flux gradient in the 
core, as well as the epithermal and fast flux gradients in the large 
D.O pool reflector, are extremely large. This raises questions about 
the adequacy of diffusion calculations for this problem, and also 
about the accuracy of the DORT transport calculations performed 
to verify the diffusion calculations; in this summary we consider the 
latter question. In the most rigorous sense, the accuracy must be 
determined on a pointwise basis for all calculated quantities, i.e., the 
group angular flux. Practically, however, only a few integral quan- 
tities, whose accuracy is crucial for the proper design and operation 
of the ANS, can be identified, e.g., the effective multiplication 
factor, the discussion source, the heating rate of the pressure vessel, 
etc. We have found that for an early design model of the ANS 
these quantities are calculated by DORT to a high accuracy be- 
cause the large group flux gradients occur at locations where the 
corresponding group flux level is extremely low. 4 refs., 2 figs. 
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55732 (CONF-881011—13) Analytic solution of a five-di- 
rection radiation transport model. Cramer, S.N. (Oak Ridge 
National Lab., TN (USA)). 1988. Contract AC05- 
840R21400. 3p. NTIS, PC A02/MF AOl1; 1; GPO Dep. 
Order Number DE88012486/JAW. 

From Joint meeting of the European Nuclear Society and 
the American Nuclear Society; Washington, DC, USA (30 Oct 
1988). 

, In order to test certain spatial and angular dependent Monte 
Carlo biasing techniques, a one-dimensional, one energy, two- 
media, five-direction radiation transport model has been devised for 
which an analytic solution exists. Although this solution is too long 
to be conveniently expressed in an explicit form, it can be easily 
evaluated on the smallest of computers. This solution is discussed in 
this paper. 1 ref. 


55733 (CONF-881011—16) Advanced Neutron Source 
design: Burnout heat flux correlation development. Gambill, 
W.R.; Mochizuki, T. (Oak Ridge National Lab., TN 
(USA)). 1988. Contract AC05-840R21400. 6p. NTIS, PC 
A02/MF AOl1; 1; GPO Dep. Order Number DE88012489/ 
JAW. 

From Joint meeting of the European Nuclear Society and 
the American Nuclear Society; Washington, DC, USA (30 Oct 
1988). 

, In the Advanced Neutron Source Reactor (ANSR) fuel ele- 
ment region, heat fluxes will be elevated. Early designs correspond- 
ed to average and estimated hot-spot fluxes of 11-12 and 21-22 
MW/m2, respectively. Design changes under consideration may 
lower these values to about 9 and 17 MW/m2. In either event, the 
development of a satisfactory burnout heat flux correlation is an im- 
portant element among the many thermal-hydraulic design issues, 
since the critical power ration will depend in part on its validity. 
Relatively little work in the area of subcooled-flow burnout has 
been published over the past 12 years. We have compared seven 
burnout correlations and modifications thereof with several sets of 
experimental data, of which the most relevant to the ANS core are 
presently those referenced. The best overall agreement between the 
correlations tested and these data is currently provided by a modifi- 
cation of Thorgerson’s correlation. 7 refs., 1 tab. 


55734 (CONF-881011—17) Hypercube applications of the 
x-y geometry nodal method for the neutron diffusion equa- 
tion. Kirk, B.L.; Azmy, Y.Y. (Oak Ridge National Lab., TN 
(USA)). 1988. Contract AC05-840R21400. 5p. NTIS, PC 
A02/MF AOl; 1; GPO Dep. Order Number DE88012924/ 
JAW. 

From Joint meeting of the European Nuclear Society and 
the American Nuclear Society; Washington, DC, USA (30 Oct 
1988). 

This paper developes a new parallelized interative algorithm 


for solving the neutron diffusion equation on high speed hypercube 
computers. 6 refs. 


55735 (CTA-EAV-RP—004/77) Semiclassical model of 
cross section for fast neutrons. Rosato, A.; D’Oliveira, A.A. 
(Centro Tecnico Aeroespacial, Sao Jose dos Campos 
(Brazil). Inst. de Atividades Espaciais). 13 Apr 1977. 58p. 
(In Portuguese). NTIS (US Sales Only), PC A04/MF AO1. 
Order Number DE88703117/JAW. 

A study for main aspects of fast neutron scattering is pre- 
sented and, a semiclassical approximation applying to several pratic 
cases is described. The obtained results are compared with experi- 
mental data for deformed nuclei, and, with theoretical data based 
on optical model without treatment of deformations. (M.C.K.). 


55736 (EFI—977(27)-87) Fluctuations and _ probable 
values of ionization energy losses of relativistic electrons in 
thin gas layers. Margaryan, A.T. (Erevanskij Fizicheskij 
Inst. (USSR)). 1987. 10p. NTIS (US Sales Only), PC A02/ 
MF AO1. Order Number DE88704175/JAW. 

Calculations of fluctuations and probable values of ionization 
energy losses of relativistic electrons in gas layers (Ar+ 10%CH/ 
sub 4/) of different thickness are carried out by the Monte Carlo 
method, with account of the 5-electron transfer under real experi- 
mental conditions. The calculation results agree to the experimental 
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data with an accuracy of = 50%. The 6-electron escape from the 
sensitive part of absorber (of a few cm thick) is shown to result in 
the loss of the Landau distribution high-energy tail. This brings to 
the fact that in case of long and narrow absorbers the Landau dis. 
tribution narrows and becomes mor Gaussian. In case of heavy ions 
this phenomenon is observed of ~ 1 cm thick gas layers. 13 refs.; § 
figs.; 1 tab. 


55737 (INIS-SU—36) Radiation damage physics and ra- 
diation material technology. Scientific-technicl collection, 
(Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Eh- 
nergii SSSR, Moscow; Tsentral’nyj Nauchno- 
Issledovatel'skij Inst. Informatsii i Tekhniko-Ehkonomiches- 
kikh Issledovanij po Atomnoj Nauke i Tekhnike, Moscow 
(USSR)). 1987. 119p. (in Russian). NTIS (US Sales Only), 
PC A06/MF AO1. Order Number DE88780176/JAW. 

Voprosy atomnoj nauki i tekhniki.; no. 1(39). 

The individual papers in this collection were abstracted sepa- 
rately. 


55738 (INIS-SU—59/A, pp 60-61) Electron beam as a 
high-power amplifier of Cherenkov radiation. Bazylev, V.A.; 
Goloviznin, V.V. 1987. (In Russian). NTIS (US Sales Only), 
PC A05/MF AO1. Order Number DE89780006/JAW. 
Voprosy atomnoj nauki i tekhniki.; no.4(40). 
In General and nuclear physics. Scientific-technical collec- 
tion. 


55739 (KITYI—87-24) Block structure effect of silicon and 
germanium monocrystals on their properties as thermal neu- 
tron filters. Pshenichnyj, V.A.; Pak En Men; Majstrenko, 
A.N.; Gnidak, N.L. (AN Ukrainskoj SSR, Kiev. Inst. Ya- 
dernykh Issledovanij). 1987. 18p. (In Russian). NTIS (US 
Sales Only), PC A03/MF AOl. Order Number 
DE88704304/JAW. 

Energy dependence of observed effective neutron cross sec- 
tion of Si, Ge, /sup 14/Ge-monocrystals and their orientation to 
the neutron beam on the cross section are given. To clear the block 
structure effect of crystal the experiment with perfect crystal sili- 
con is described. A new block structure crystal was constructed 
from this silicon crystal. A difference in energy dependences of ef- 
fective neutron cross section for both these crystals is observed, 
that is confirmed by qualitative calculations. 2 refs.; 6 figs. 


55740 (NITEFA-P-K—0752) Calculation of electron 
transmission through aluminium foil. Angular and energy dis- 
tributions. Abroyan, M.A.; Mel’ker, A.I.; Mikhajlin, A.L,; 
Sirotinkin, V.V.; Tokmakov, I.L. (Nauchno-Issledovatel’skij 
Inst. Ehlektrofizicheskoj Apparatury, Leningrad (USSR)). 
1987. 6p. (In Russian). NTIS (US Sales Only), PC A02/MF 
A01. Order Number DE88704306/JAW. 

Calculated by Monte Carlo method energy and angular dis- 
tributions of electrons transmitted through aluminium foil with 50 
pum thickness are presented. 200-500 electron energy ranges and 
angles of electron incidence on foil from 0 to 40 deg C are consid- 
ered. That allows to use results for more universal accelerator 
group, for example, for accelerators with scanning beam used in in- 
dustry. The received values of angular and energy characteristics 
allow to increase essentially estimation accuracy of accelerator ex- 
traction devices and dose distribution on irradiating item. 5 refs.; 4 
figs.; 1 tab. 
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55741 (EHD—84-111) Safety code 19: recommended 
safety procedures for the selection, installation and use of x- 
ray diffraction equipment. (Department of National Health 
and Welfare, Ottawa, Ontario (Canada)). [1984]. 40p. NTIS 
(US Sales Only), PC A03/MF AOl. Order Number 
DE88703119/JAW. 

This document is one of a series of Safety Codes prepared 
by the Radiation Protection Bureau to set out requirements for the 
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safe use of radiation emitting devices. The equipment and installa- 
tion guidelines and safety procedures detailed in this Code are pri- 
marily for the instruction and guidance of persons employed in 
Federal Public Service Departments and Agencies, as well as those 
coming under the jurisdiction of the Canada Labour Code. This 
Safety Code is also intended to assist other users of X-ray diffrac- 
tion equipment to select safe equipment and to install and use it so 
that the radiation hazard to the operator and other persons in its 
vicinity is negligible. It should be noted that facilities under provin- 
cial jurisdiction may be subject to requirements specified under pro- 
vincial statutes. This Code supersedes Safety Code RPD-SC-7, enti- 
tled ‘Requirements For Non-Medical X-Ray Equipment, Use and 
Installation’, insofar as X-ray diffraction equipment is concerned, 
and it is intended to complement X-ray equipment design, construc- 
tion and performance standards promulgated under the Radiation 
Emitting Devices Act. 


55742 (INFO—0182) Doses resulting from intrusion into 
uranium tailings areas, Walsh, M.L. (W and W Radiological 
and Environmental Consultant Services, Inc. (Canada)). 
(Atomic Energy Control Board, Ottawa, Ontario (Canada)). 
Feb 1986. 80p. NTIS (US Sales Only), PC A05/MF AOl. 
Order Number DE88703206/JAW. 

In the future, it is conceivable that institutional controls of 
uranium tailings areas may cease to exist and individuals may in- 
trude into these areas unaware of the potential radiation hazards. 
The objective of this study was to estimate the potential doses to 
the intruders for a comprehensive set of intrusion scenarios. Refer- 
ence tailings areas in the Elliot Lake region of northern Ontario 
and in northern Saskatchewan were developed to the extent re- 
quired to calculate radiation exposures. The intrusion scenarios for 
which dose calculations were performed, were categorized into the 
following classes: habitation of the tailings, agricultural activities, 
construction activities, and recreational activities. Realistic exposure 
conditions were specified and annual doses were calculated by ap- 
plying standard dose conversion factors. The exposure estimates 
demonstrated that the annual doses resulting from recreational ac- 
tivities and from construction activities would be generally small, 
less than twenty millisieverts, while the habitational and agricultur- 
al activities could hypothetically result in doses of several hundred 
millisieverts. However, the probability of occurrence of these latter 
classes of scenarios is considered to be much lower than scenarios 
involving either construction or recreational activities. 


55743 (INIS-BR—1242) Study of surface dose and build- 
up region of 18 MV photon beams, Cecatti, S.G.P.; Guedes, 
L.M.A.; Silva, M.P.; Goncalves, J.F.; Pereira Junior, P.P. 
(Instituto. Nacional do Cancer, Rio de Janeiro (Brazil)). 
1987. lp. (In Portuguese). (CONF-8711225—). NTIS (US 
Sales Only), PC AO2/MF AOl. Order Number 
DE88704129/JAW. 

From 2. national meeting on cancer research; Rio de Janeiro, 
Brazil (24 Nov 1987). 


55744 

standard for the performance testing of extremity dosimeters 

(draft ANSI/HPSSC P/N13.32). Murphy, B.L. (Department 

of Energy, Washington, DC (USA)). Sep 1987. NTIS, PC 

oar AOl. Order Number DE88004068/JAW. (CONF- 
ah, 

From Department of Energy workshop on beta measure- 
ments; Albuquerque, NM, USA (23 Jan 1986). 

One area where the extremity standard obviously begins to 
deviate from testing standards for personnel dosimetry is in the area 
of the phantom selection and C/sub x/ values. One of the primary 
considerations for the phantom was that it be technically adequate. 
However, the committee also wanted to designate a phantom that 
could be easily reproduced in the field. First, with respect to the 
experimental phantom design, 10 phantoms were evaluated. Six of 
these phantoms represented the arm and leg, and four represented a 
finger; one of the finger phantoms represented a finger tip. In all 
cases, the phantoms were made out of methyl methacrylate, the 
same plastic used in the ANSI N13.11 phantoms. Some phantoms 
were solid cylinders, some had an aluminum insert, and some had a 
bone-equivalent insert. The dosimeter being used is the ultra-thin 
thermoluminescent (TL) phosphor extracted from a Vinton dosime- 


(PNL-SA—15004, pp 37-46) Status report on the 
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ter. This thin, band-aid-type dosimeter is produced in England. Ap- 
parently two phantom types may be needed, one to represent a 
finger and one to represent an arm or leg. Preliminary data suggest 
that a solid right cylinder without an insert may be adequate but 
further study is needed. The diameter for the finger phantom 
should be 1.9 cm, and the diameter for the arm: and leg phantom 
should be 7.3 cm with a length of about 30 cm. The preliminary 
recommendations are summarized. With respect to the C/sub x/ 
values for the extremities, they are significant at the mid x-ray 
ranges, but again further studies are needed to define those values 
for all phantom types and energies. The initial studies were simply 
designed to answer the question of the necessity of C/sub x/ values 
without giving definitive answers as to the absolute C/sub x/ 
values. 


55745 (SAAS—359) Radiation protection situation in the 
use of potential sources of X-rays. Anger, K. (Staatliches 
Amt fuer Atomsicherheit und Strahlenschutz, Berlin 
(German Democratic Republic)). 1988. 152p. (In German). 
NTIS (US Sales Only), PC A08/MF AOl1. Order Number 
DE88704310/JAW. 

A detailed overview is given of the various kinds of equip- 
ment emitting X-rays as an unwanted byproduct. The annual col- 
lective effective dose equivalent to the population of the GDR 
from such sources is assessed to be 1-10 man-Sv with household tel- 
evision receivers contributing nearly 95% to this value. Recommen- 
dations are given for further minimizing the possible radiation haz- 
ards in the use of potential sources of X-rays. 124 refs. 


55746 (SAAS—361) External occupational radiation ex- 
posure in the GDR in 1986. Rothe, W. (Staatliches Amt fuer 
Atomsicherheit und Strahlenschutz, Berlin (German Demo- 
cratic Republic)). 1988. 18p. (In German). NTIS (US Sales 
Only), PC A03/MF AOl. Order Number DE88704311/ 
JAW. 

In 1986, a total of 37856 radiation workers were monitored 
by the film badge service of the National Board of Atomic Safety 
and Radiation Protection. None of the external gamma- or X-ray 
doses were found to exceed the secondary limit of 50 mSv in a year 
with 97.7% of them remaining below 1/10 of this value. 114 work- 
ers received doses from electrons which, however, except for one 
(198 mGy), did not exceed 3/10 of the secondary limit of 500 mSv/ 
year for the maximum surface dose. Additional data obtained by 
monitoring 1202 radiation workers with finger-ring dosemeters 
demonstrated that hand exposures in no case exceeded the second- 
ary limit of 500 mSv/year. The annual dose data have been present- 
ed in tabular form by dose range, type of establishment, and field of 
application. Also given were annual collective doses, annual aver- 
age doses and special collective dose quotients for workers in im- 
portant fields of application of ionizing radiation. 


55747 (SIS—1988:6) Radiation hygiene analysis of medi- 
cal activities in Norway. Radiation doses to patients in bio- 
medical radiography. Saxeboel, G.; Olerud, H.M.; Lundgren, 
L.E. (Statens Inst. for Straalehygiene, Oslo (Norway)). 
1988. 45p. (In Norwegian). NTIS (US Sales Only), PC 
A03/MF AO1. Order Number DE88754761/JAW. 

Based on statistics from 1983, calculations of collective doses 
for 15 ordinary examinations have been performed. About 2.6 mil- 
lion examination are carried out in Norway yearly. A total of 2500 
manSv from X-ray diagnostics seems to be a good estimate. Exami- 
nations of the urogenital system and the gastrointestinal system are 
of greatest importance. Calculations of patient doses are based on 
3000 measurements of area exposure (Rcm/sup 2/) in 40 Norwe- 
gian hospitals. 17 refs. 
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REFER ALSO TO CITATION(S) 54174, 54180, 54181, 54194, 54223, 54232, 
54314, 54733, 54734, 55737, 55815, 55819, 55881 


55748 (BNL—41632) Fabrication of neutron polarizing 
Fe-Si multilayers by sputtering. Di Nardo, R.P.; Majkrzak, 
C.F.; Neumann, D.A. (Brookhaven National Lab., Upton, 
NY (USA)). Aug 1988. Contract AC02-76CHO00016. 6p. 
(CONF-880887—12). NTIS, PC A02/MF AOl. Order 
Number DE88016744/JAW. 

From 32. international technical symposium on optical and 
opto-electronic applied sciences and engineering; San Diego, CA, 
USA (14 Aug 1988). 

Thin-film multilayer reflections for polarizing neutrons have 
been fabricated by sputtering bilayers of ferromagnetic iron (Fe) 
and non-magnetic silicon (Si) onto flat glass substrates. The multi- 
layers were deposited according to the independent variation of 
one of four parameters: number of bilayers; bilayer thickness (D- 
spacing); argon sputtering gas pressure; and target power. The rela- 
tionship between the measured neutron reflectivities of these multi- 
layers and the expected theoretical values is discussed with respect 
to the deposition parameters. 6 refs., 2 figs., 4 tabs. 


55749 (CEA-CONF—9376) Small angle scattering by 
fractal systems. Teixeira, J. (Laboratoire Leon Brillouin, 
Centre d’Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette 
(France)). 1987. 16p. (CONF-8710275—). NTIS (US Sales 
Only), PC A03/MF A0Ol. Order Number DE88754706/ 
JAW. 


From International conference on applications and tech- 
niques of small angle scattering; Argonne, IL, USA (26 Oct 1987). 

Fractal structures are characterized by self similarity within 
some spatial range. The mass distribution in a fractal object varies 
with a power D of the length R, smaller than the dimension d of 
the space. When the physically interesting range falls below 1000 
A, scattering techniques are the more appropriate way to study 
fractal structures and determine their fractal dimension D. SANS is 


particularly useful when advantage can be taken from isotopic sub- 
stitution. 


55750 (CONF-880841—9) Studies of segregation by Z- 
contrast STEM. Pennycook, S.J. (Oak Ridge National Lab., 
TN (USA)). 1988. Contract AC05-840R21400. 2p. (CONF- 
880841—9). NTIS, PC A02/MF A01; 1; GPO Dep. Order 
Number DE88008664/JAW. 

From MAS/EMSA microbeam analysis conference; Milwau- 
kee, WI, USA (7 Aug 1988). 

A STEM annular detector has been used to form spectacular 
images of single heavy atoms on thin carbon films by collecting 


over a wide angular range. This paper discusses how these images 
are formed. 


55751 (DOE/ER/45071—T1) Adsorption on metal sur- 
faces: Final report. Einstein, T.L.; Glover, R.E. III; Park, 
R.L. (Maryland Univ., College Park (USA). Dept. of Phys- 
ics and Astronomy). 1987. Contract FG05-84ER45071. 13p. 
NTIS, PC A03/MF A011; 1; GPO Dep. Order Number 
DE88016557/JAW. 

This report discusses the progress at the University of Mary- 
land Department of Physics on the adsorption of atoms or mole- 
cules on the surfaces of metals. Also discussed are: Phase transfor- 
mation studies; the use of transfer matrices to study the 2-d, 3-state 
chiral Potts model; electron-induced ionization of core electrons of 
atoms; the reflected electron energy loss fine structure above the 
M/sub 2,3/ core excitation edge of Cu; and other research in 
atomic and solid state physics. (LSP) 


55752 (DOE/ER/45143—T2) Experimental studies of 
the electronic structure of I-II and I-III intermetallic com- 
pounds: Progress report, June 15, 1985-January 14, 1986. 
Curelaru, I.M. (Utah Univ., Salt Lake City (USA). Dept. of 
Materials Science and Engineering). 1986. Contract FG02- 


84ER45143. 33p. NTIS, PC A03/MF A0O1. Order Number 
DE88016910/JAW. 













ERA-13/23 / 7666 


The interest in a detailed study of I-II, I-III intermetallic 
compounds stems from their potential use as electrode materials in 
high energy density batteries or as solid blankets for nuclear reac- 
tors. There also exists a basic interest in the problem, because only 
a reduced number of I-II, I-III intermetallics (LiAl, LiGa, Liln, 
LiZn, LiCd, and NaT]) crystallize in the unusual B32 (Zintl) struc- 
ture, while others belong to the B2 (CsCl-type) structure. The com- 
pound stability and a number of physical properties are essentially 
different in the two types of I-II, I-III intermetallics. The beta 
phase of the B32 (Zintl) structure is composed of two interpenetrat- 
ing diamond-like lattices, one for each constituent element. Most 
extensive experimental studies have been devoted to LiAl, a mixed 
electronic and ionic conductor, because of its use as an electrode in 
lithium-based batteries. These studies include x-ray and neutron dif- 
fraction, Hall coefficient, Knight shift, and conductivity measure- 
ments. Various approaches to theoretical band structure and cluster 
model calculations are also available, but their material description 
and prediction of basic properties are strongly model-dependent 
and are at variance with each other and with the existing experi- 
mental data. The situation is complicated even more by the fact 
that the beta-Zintl compounds incorporate a significant number of 
complex constitutional defects at all compositions and temperatures. 
In Li/sub x/Al/sub 1-x/, lithium vacancies (V/sub Li/) and lithium 
antisite defects (Li/sub Al/) coexist over the whole composition 
range (x = 0.48 to x = 0.55), and each of them dominates at one 
end of the phase. Moreover, evidence exists that lithium vacancies 
are trapped by lithium antisites, thus limiting the existence of free 
lithium vacancies to the Li-poor end of the beta-phase. 


55753 (DOE/ER/45316—1) Electronic structure and ge- 
ometries of small compound metal clusters: Progress report, 
August 1, 1987-July 31, 1988. Jena, P.; Rao, B.K.; Khanna, 
S.N. (Virginia Commonwealth Univ., Richmond (USA). 
Dept. of Physics). Apr 1988. Contract FG05-87ER45316. 
6p. NTIS, PC A02/MF A01; GPO Dep. Order Number 
DE88011629/JAW. 

Our research during this reporting period has focused on 
studying electronic structure and properties of both gas-phase clus- 
ters and clusters as models of crystals and defects. We have also 
concentrated on developing new theoretical techniques that can 
allow us to study large clusters in a computationally effective 
manner. Following is a summary of results. 


55754 (DOE/ER/45334—T1) Electronic states in tunnel- 
ing semiconductor superlattices: Technical progress report for 
the period September 15, 1987-September 14, 1988. (Ohio 
Univ., Athens (USA). Dept. of Physics and Astronomy). 15 
May 1988. Contract FG02-87ER45334. 14p. NTIS, PC 
A03/MF A0O1. Order Number DE88017035/JAW. 

During the past few months (9/87 through 5/88), the re- 
search project funded by DOE has concentrated in the systematic 
study of the effects of a gate voltage on the electronic structure of 
a tunneling superlattice system, in accordance with the objectives 
contained ‘in our original proposal. These efforts have produced 
very interesting developments which we summarize here. 5 figs. 


55755 (IC—88/61) Stacking fault growth of FCC crystal: 
The Monte-Carlo simulation approach. Jian Jianmin; Ming 
Naiben. (International Centre for Theoretical Physics, Tri- 
este (Italy); Nanjing Univ., JS (China)). (International 
Centre for Theoretical Physics, Trieste (Italy)). Mar 1988. 
l6p. NTIS (US Sales Only), PC A03/MF AOl. Order 
Number DE88704197/JAW. 

The Monte-Carlo method has been used to simulate the 
growth of the FCC (111) crystal surface, on which is presented the 
outcrop of a stacking fault. The comparison of the growth rates has 
been made between the stacking fault containing surface and the 
perfect surface. The successive growth stages have been simulated. 
It is concluded that the outcrop of stacking fault on the crystal sur- 


face can act as a self-perpetuating step generating source. (author). 
7 refs, 3 figs. 
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55756 - (IC—88/67) Astigmatism factor for semiconductor 
injection lasers. Zhao Yiguang; Guo Changzhi. (Internation- 
al Centre for Theoretical Physics, Trieste (Italy); Beijing 
Univ., BJ (China). Dept. of Physics). (International Centre 
for Theoretical Physics, Trieste (Italy)). Mar 1988. 13p. 
NTIS (US Sales Only), PC A03/MF A01. Order Number 
DE88704198/JAW. 

The relations between the astigmatism factor and the wave- 
guide structure, working conditions etc. were accurately calculated, 
using a method for deriving a self-consistent solution of the optical 
field equation and the carrier diffusion equation. Various theoretical 
models regarding the spontaneous emission factor were analyzed 
and compared. The results show that there is a difference between 
astigmatism factors of semiconductor lasers with different wave- 
guide structures. W. Streifer’s results, for a model having an invari- 
able distribution of the complex refractive index, are larger by a 
factor of 6 to 80 than the accurate calculated value. K. Petermann’s 
theory regarding the spontaneous emission factor is more appropri- 
ate than other theories. (author). 19 refs, 6 figs. 


55757 (IC—88/121) Spin dynamics of EuS in the para- 
magnetic phase. Chaudhury, R.; Shastry, B-S. (International 
Centre for Theoretical Physics, Trieste (Italy); Tata Inst. of 
Fundamental Research, Bombay (India)). (International 
Centre for Theoretical Physics, Trieste (Italy)). Jul 1988. 
20p. NTIS (US Sales Only), PC A03/MF AOl. Order 
Number DE88704226/JAW. 

The spin dynamics of the semiclassical Heisenberg model on 
the fcc lattice, with ferromagnetic interaction in the first neighbour 
shell, anti-ferromagnetic interaction in the second neighbour shell 
and which undergoes a ferromagnetic transition, is studied in the 
paramagnetic phase at the temperature 1.1 T/sub c/ using the 
Monte-Carlo molecular dynamics technique. The important quanti- 
ties calculated are the dynamic structure function S(q-vector,w) and 
the spin auto-correlation function <S-vector/sub i/(O)center dotS- 
vector/sub i/(t)>. Our results for S(q-vector,w) show the existence 
of purely diffusive modes in the low q regime. For q-vector close 
to the zone boundary, our calculated S(q-vector,w) shows multi- 
peaked structure, signifying damped propagating modes. This result 
disagrees with the thecretical predictions of Young and Shastry and 
also of Lindgard. Our results for S(q-vector,w) in the entire q- 
vector-space are in good qualitative and quantitative agreement 
with the recent neutron scattering experiments of Boni et al. and 
also Bohn et al. Our calculated auto-correlation function shows a 
diffusive behaviour temporally. (author). 15 refs, 5 figs. 


55758 (IC—88/130) Dislocation distribution function 
near a crack tip generated by external sources. Lung, C.W.; 
Deng, K.M. (International Centre.for Theoretical Physics, 
Trieste (Italy); China Univ. of Science and Technology, 
Hefei, AH. Center of Fundamental Physics). (International 
Centre for Theoretical Physics, Trieste (Italy)). Jun 1988. 
10p. NTIS (US Sales Only), PC A02/MF AOl. Order 
Number DE88704230/JAW. 

The dislocation distribution function near a crack tip gener- 
ated by external sources is calculated. It is similar to the shape of 
curves calculated for the crack tip emission case but the quantative 
difference is quite large. The image forces enlarges the negative dis- 
location zone but does not change the form of the curve. (author). 
10 refs, 3 figs. 


55759 (IC—88/142) Electronic structure of disordered 
binary alloys: Effects of short-range order. Ahmed, M.; Moo- 
kerjee, A. (International Centre for Theoretical Physics, 
Trieste (Italy)). Jul 1988. 10p. NTIS (US Sales Only), PC 
A02/MF AO1. Order Number DE88704238/JAW. 

Following a two-potential embedding approach, we study 
the electronic structure of disordered binary alloys taking short- 
range order effects into consideration. (author). 4 refs, 3 figs. 


55760 (IC—88/154) Oscillatory magnetoconductance of 
quantum double-well channels. Rojo, A.G.; Kumar, N.; Bal- 
seiro, C.A. (International Centre for Theoretical Physics, 
Trieste (Italy)). Jul 1988. 13p. NTIS (US Sales Only), PC 
A03/MF A0O1. Order Number DE88704240/JAW. 
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The recently observed flux-periodic interference effect be- 
tween parallel quantum double-well channels is theoretically stud- 
ied in a discrete model that takes into account tunneling between 
channels. We obtain oscillatory magnetoconductance with small 
modulations which is attributable to the tunneling. Our treatment 
includes the effect of evanescent modes. (author). 7 refs, 2 figs. 


55761 (INIS-BR—1266) LiF:F/sub 2/ color center laser 
development. Udo, P.T. (Instituto de Pesquisas Energeticas e 
Nucleares, Sao Paulo (Brazil)). 1986. 66p. (In Portuguese). 
NTIS (US Sales Only), PC A04/MF A0O1l. Order Number 
DE88704259/JAW. 

A pulsed color center laser based on the F/sub 2/ centers in 
LiF that operates at room temperature, was developed. This laser 
was pumped by a dye laser pumped by a N/sub 2/ laser. The color 
center formation using three irradiation sources was studied. The 
F/sub 2/ color center stability was studied as a function of temper- 
ature and under light irradiation 1000 watts xenon lamp. The active 
media was obtained with <100> LiF slabs pure or with Mg and 
irradiated with X-rays, y or high energy electrons. A second con- 
figuration was tried utilizing LiF rods pumped by flash lamps. 
LiF:F/sub 2/ color center lasers allowed a time limited operation 
after what a F/sub 2/ photodissociation process extinguishes the 
laser action. The F/sub 2/ laser emission is centered at 690 nm with 
40 nm of FWHM. The peak power presented was 0,5 yJ within the 
nanosecond range duration. A maximum of 650 pulses out of the 
same active region after what the crystal had to be repositioned to 
re-initiate laser operation was obtained. 


55762 (INIS-SU—36, pp 3-7) Theory and computerized 
simulation of interaction of point defects with grain bound- 
aries. Bojko, V.S. (AN Ukrainskoj SSR, Kharkov. Fiziko- 
Tekhnicheskij Inst.). 1987. (In Russian). NTIS (US Sales 
Only), PC A06/MF A0Ol. Order Number DE88780176/ 
JAW. 

Voprosy atomnoj nauki i tekhniki.; no. 1(39). 

In Radiation damage physics and radiation material technol- 
ogy. Scientific-technical collection. 

The issued results on mathematical simulation at the atomic 
level of formation and migration of point defects arising under radi- 
ation (of intrinsic point defects, helium atoms) in the region of grain 
boundary are analyzed. Simulation data on impurity atom interac- 
tion with grain boundaries are also considered. 17 refs. 


55763 (INIS-SU—36, pp 25) Computerized simulation 
program for cascades of atomic collision in multicomponent 
materials, Yudin, O.V. (AN Ukrainskoj SSR, Kharkov. 
Fiziko-Tekhnicheskij Inst.). 1987. (In Russian). NTIS (US 
Sales Only), PC A06/MF AOl. Order Number 
DE88780176/JAW. 

Voprosy atomnoj nauki i tekhniki.; no. 1(39). 

In Radiation damage physics and radiation material technol- 
ogy. Scientific-technical collection. 

The KAMMA program for simulation of cascades of atomic 
collisions in multicomponent materials using the method of pair col- 
lisions is described in brief. 3 refs.; 1 fig. 


55764 (INIS-SU—36, pp 26-29) Evaluation of defect for- 
mation degree in boron contained materials under fast neu- 
tron irradiation. Guldamashvili, A.I.; Golubkov, V.B.; Kute- 
liya, R.N.; Sadagashvili, M.I. (Tbilisskij Nauchno- 
Issledovatel’skij Inst. Stroitel’nykh Materialov (USSR)). 
1987. (In Russian). NTIS (US Sales Only), PC A06/MF 
A01. Order Number DE88780176/JAW. 

Voprosy atomnoj nauki i tekhniki.; no. 1(39). 

In Radiation damage physics and radiation material technol- 
ogy. Scientific-technical collection. 

Evaluation of atomic displacement in boron, boron carbide 
and aluminium dodecaboride depending on the fast neutron (with 
100 keV energy) fluence in the range from 1x10/sup 20/ to 
3.15x10/sup 23/ cm/sup 2/ and boron-10 isotope enrichment from 
0 to 100 at% has been carried out. The damaging neutron fluence 
of the materials considered is shown to be within the limit of 10% 
in the given radiation range. The number of atomic displacements 
increases 2-3 times depending on the boron-10 isotope enrichment 
degree. The quantitative contribution of separate matrix elements 
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and fission products of defect formation has been evaluated. 7 refs.; 
4 tabs. 


55765 (INIS-SU—36, pp 97-100) Self-sputtering during 
ion precipitation and its influence on niobium film properties. 
Belevskij, V.P.; Gusev, I.V. 1987. (In Russian). NTIS (US 
Sales Only), PC A06/MF AOl. Order Number 
DE88780176/JAW. 

Voprosy atomnoj nauki i tekhniki.; no. 1(39). 

In Radiation damage physics and radiation material technol- 
ogy. Scientific-technical collection. 

Cathode sputtering of niobium films under conditions of 
vacuum condensation with simultaneous Nb/sup +/ ion bombard- 
ment at energy of E/sub n/=(1.6...6.4)x10/sup -16/ J is studied. 
Calculation of experimental values of the sputtering coefficient S/ 
sub Nb/ is performed with respect to the film thickness in the field 
of action of a niobium ion beam. Using the four-probe method in 
helium cryostats superconducting properties are studied and the 
film texture is determined by the X ray diffraction analysis. With 
the E/sub n/ growth S/sub Nb/ increases from 1.1 to 3.1. The best 
correspondence of the experimental dependence S/sub Nb/(E/sub 
n/) is provided by the semiempirical formula of Yamamura Y. et al. 
The consequence of the S/sub Nb/ increase is a sharp decrease of 
the effective condensation rate v/sub eff/. In case of niobium con- 
densation at v/sub eff/<or approx.v/sub m/, where v/sub m/ is 
the velocity of movement of a quasidiffusive boundary of impurities 
from the substrate according to the model of ion mixing developed 
by Carter G. and Armour D. suppresion of texture formation and 
deterioration of superconducting properties of superthin films 
(about 10 nm) is observed that results from ion mixing of the film 
and substrate materials on the interface. For such condensation con- 
ditions the substrate itself is the main source of impurities in the 
film. 13 refs.; 4 figs. 


55766 (INIS-SU—59/A, pp 4-5) Study of thin films of 
technetium alloys with gold, platinum, silver, nickel and anti- 
mony by conversion spectroscopy method. Gerasimov, V.N.; 
Kulakov, V.M. 1987. (In Russian). NTIS (US Sales Only), 
PC A05/MF A0O1. Order Number DE89780006/JAW. 

Voprosy atomnoj nauki i tekhniki.; no.4(40). 

In General and nuclear physics. Scientific-technical collec- 
tion. 


55767 (INIS-SU—59/A, pp 5-6) Study of averaged spin 
orientation in amorphous systems under uniaxial expansion 
conditions. Zasadych, Yu.B.; Klyukvina, E.F.; Korsunskij, 
LL. and others. 1987. (In Russian). NTIS (US Sales Only), 
PC A05/MF AO1. Order Number DE89780006/JAW. 

Voprosy atomnoj nauki i tekhniki.; no.4(40). 

In General and nuclear physics. Scientific-technical collec- 
tion. 


55768 (INIS-SU—59/A, pp 8-9) Indirect exchange inter- 
action in titanium and niobium binary oxides. Teterin, Yu.A.; 
Baev, A.S.; Bondarenko, T.N. 1987. (In Russian). NTIS (US 
Sales Only), PC A05/MF AOl. Order Number 
DE89780006/JAW. 

Voprosy atomnoj nauki i tekhniki.; no.4(40). 

In General and nuclear physics. Scientific-technical collec- 
tion. 






55769 (INIS-SU—59/A, pp 9) Deformation character of 
tantalum phonon spectra by rhenium impurity atoms. Zem- 
lyanov, M.G.; Shitikov, Yu.L. 1987. (In Russian). NTIS (US 
Sales Only), PC AOS5/MF AOl. Order Number 
DE89780006/JAW. 

Voprosy atomnoj nauki i tekhniki.; no.4(40). 

In General and nuclear physics. Scientific-technical collec- 
tion. 


55770 (INIS-SU—59/A, pp 9-10) Neutron and microcon- 
tact investigation of ruthenium polycrystal dinamics, Zakhar- 
ov, A.A.; Zemlyanov, M.G.; Mikheeva, M.N.; Tsetlin,; 
M.B.; Shitikov, Yu.L. 1987. (In Russian). NTIS (US Sales 
Only), PC AOS/MF AOl. Order Number DE89780006/ 














ERA-13/23 / 7668 


Voprosy atomnoj nauki i tekhniki.; no.4(40). 
In General and nuclear physics. Scientific-technical collec- 
tion. 


55771 (INIS-SU—59/A, pp 11-12) Reproduction of iridi- 
um phonon spectrum from neutron and thermodynamic study 
data, Shitikov, Yu.L.; Khlopkin, M.N. 1987. (In Russian), 
NTIS (US Sales Only), PC A05/MF AOl1. Order Number 
DE89780006/JAW. 

Voprosy atomnoj nauki i tekhniki.; no.4(40). 

In General and nuclear physics. Scientific-technical collec- 
tion. 


55772 (INIS-SU—59/A, pp 13-14) Investigation of Fe/ 
sub 3/BO/sub 6/ temperature behaviour in the Neel point 
range by nuclear diffraction method. Zelepukhin, M.V.; 
Smirnov, G.V. 1987. (In Russian). NTIS (Us Sales Only), 
PC A05/MF A0O1. Order Number. DE89780006/JAW. 

Voprosy atomnoj nauki i tekhniki.; no.4(40). 

In General and nuclear physics. Scientific-technical collec- 
tion. 


55773 (INIS-SU—59/A, pp 20) Crystal field on praseo- 
dymium paramagnetic ion in CeNi/sub 5/ compound with in- 
termediate valence. Alekseev, P.A.; Lazukov, V.N.; Sadikov, 
LP.; Rumyantsev, A.Yu. 1987. (In Russian). NTIS (US 
Sales Only), PC AO5/MF AOl. Order Number 
DE89780006/JAW. 

Voprosy atomnoj nauki i tekhniki.; no.4(40). 

In General and nuclear physics. Scientific-technical collec- 
tion. 


55774 (INIS-SU—59/A, pp 20-21) Arising of bistable 
states in semiconductors with intermediate valence. Kikoin, 
K.A. 1987. (in Russian). NTIS (US Sales Only), PC A05/ 
MF AO1. Order Number DE89780006/JAW. 

Voprosy atomnoj nauki i tekhniki.; no.4(40). 

In General and nuclear physics. Scientific-technical collec- 
tion. 


55775 (INIS-SU—59/A, pp 26-27) Absolute cross sec- 
tions of neutron inelastic scattering and integral characteris- 
tics of parahydrogen phonon spectrum. Vindryaevskij, B.A.; 
Shitikov, Yu.L. 1987. (In Russian). NTIS (US Sales Only), 
PC A05/MF AO1. Order Number DE89780006/JAW. 
Voprosy atomnoj nauki i tekhniki.; no.4(40). 

General and nuclear physics. Scientific-technical collec- 

tion. 


55776 (INIS-SU—59/A, pp 27) Neutron study of solid 
parahydrogen lattice vibration spectrum. Vindryaevskij, B.A.; 
Ishmaev, S.N.; Sadikov, I.P.; Chernyshov, A.A.; Shitikov, 
Yu.L.; Kobelev, G.V.; Sukhoparov, V.A.; Telepnev, A.S. 
1987. (In Russian). NTIS (US Sales Only), PC A05/MF 
A01. Order Number DE89780006/JAW. 

Voprosy atomnoj nauki i tekhniki.; no.4(40). 

In General and nuclear physics. Scientific-technical collec- 


tion. 


55777 (INIS-SU—59/A, pp 28) Determination of phonon 
lifetime in hydrogen. Shitikov, Yu.L.; Vin- 
dryaevskij, B.A. 1987. (In Russian). NTIS (US Sales ’ Only), 
PC A05/MF A0Ol1. Order Number DE89780006/JAW. 
Voprosy atomnoj nauki i tekhniki.; no.4(40). 
In General and nuclear physics. Scientific-technical collec- 
tion. 


55778 (INIS-SU—59/A, pp 29) Investigation of tempera- 
ture dependence of optical vibration spectrum in ZrV/sub 2/ 
H/sub 1,78/. Parshin, P.P.; Zemlyanov, M.G.; Shitikov, 
Yu.L.; Belushkin, A.V.; Krehchun, K.N.; Natkanets, I. 1987. 
(In Russian). NTIS (US Sales Only), PC A0OS5/MF AOl. 
Order Number DE89780006/JAW. 

Voprosy atomnoj nauki i tekhniki.; no.4(40). 
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In General and nuclear physics. Scientific-technical collec- 


55779 (INIS-SU—59/A, pp 68) Determination of ther- 
mal neutron coherent scattering amplit ude by natural samari- 
um. Shil’shtejn, S.Sh.; Irodova, A.V. 1987. (In Russian). 
NTIS (US Sales Only), PC A0S/MF AO1. Order Number 
DE89780006/JAW. 

Voprosy atomnoj nauki i tekhniki.; no.4(40). 

In General and nuclear physics. Scientific-technical collec- 
tion. 


55780 (INIS-SU—59/A, pp 60) On ultrarelativistic elec- 

tron channeling kinetics. lev, V.A.; Goloviznin, V.V.; 
Glebov. V.I. 1987. (in Russian). NTIS (US Sales Only), PC 
A05/MF A0O1. Order Number DE89780006/JAW. 

Voprosy atomnoj nauki i tekhniki.; no.4(40). 

In General and nuclear physics. Scientific-technical collec- 
tion. 


55781 (INIS-SU—59/A, pp 61-62) Ultrarelativistic par- 
ticle bremsstrahlung in oriented crystals. Bazylev, V.A.; Go- 
loviznin, V.V.; Demura, A.V. 1987. (In Russian). NTIS (US 
Sales Only) PC AOS/MF AOl. Order Number 
DE89780006/JA W. 

Voprosy atomnoj nauki i tekhniki.; no.4(40). 

In General and nuclear physics. Scientific-technical collec- 
tion. 


55782 (INIS-SU—59/A, pp 67-68) Experimental investi- 
gation of time and frequency characteristics of collective nu- 
clear excitations in crystal. Smirnov, G.V.; Shvyd’ko, Yu.V. 
1987. (in Russian). NTIS (US Sales Only), PC A05/MF 
A01. Order Number DE89780006/JAW. 

Voprosy atomnoj nauki i tekhniki.; no.4(40). 

In General and nuclear physics. Scientific-technical collec- 
tion. 


55783 (INIS-SU—59/A, pp 69) On low and medium 
channeling. Mikh 


energy electron axial eev, S.A.; Tulupov, 
A.V. 1987. (In Russian). NTIS (US Sales Only), PC ‘A05/ 
MF AO1. Order Number DE89780006/JAW. 

Voprosy atomnoj nauki i tekhniki.; no.4(40). 

In General and nuclear physics. Scientific-technical collec- 
tion. 


55784 ee ee pp 83) rhe ays for formation 
of rectangular profile of ion distribution in irradiated materi- 
als, Fedorov, A.V. 1987. (In Russian). NTIS (US Sales 
Daly). PC AO5/MF AOl. Order Number DE89780006/ 


Voprosy atomnoj nauki i tekhniki.; no.4(40). 
In General and nuclear physics. Scientific-technical coilec- 
tion. 


55785 (LA-UR—88-2560) Moessbauer effect in Eu and 
EuO to pressures of 31 GPa. Taylor, R.D. (Los Alamos Na- 
tional Lab., NM (USA)). 1988. Contract W-7405-ENG-36. 
9p. (CONF-8805189—2). NTIS, PC A02/MF A0Ol. Order 
Number DE88017028/JAW. 

From 3. Seeheim workshop on Mossbauer Spectroscopy; 
Seeheim, F.R. Germany (23 May 1988). 

We report ‘Eu Moessbauer Effect measurements on Eu 
metal in the range 4 < T < 300 K and P < 12.5 GPa and on EuO 
for P < 31 GPa. Hydrostatic pressures using argon as the pressur- 
izing medium were obtained in a simple Merrill-Bassett-type dia- 
mond anvil cell. Pressures were measured by the ruby fluorescence 
method. The 160-mCi ‘*'SmF; source and the absorbers were held 
at the same temperature. The small sample size (about 8 pg) and 
rather large source diameter necessitated counting times of about 
one day per datum. Raw f-values of about 15% near 100 K reflect- 
— efficient collimation of the 90 Ta 10 W gasket used/1/. 7 

» 4 figs. 
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55786 (LA-UR—88-2795) Ion beam analysis and modifi- 
bem of thin film high temperature superconductors. Nastasi, 

M. (Los Alamos National Lab., NM (USA)). 1988. Contract 
W-7405-ENG-36. 49p. (CONF- '8808108—2). NTIS, PC A03. 
Order Number DE88016158/JAW. 

From NATO advanced study institute on structure-property 
relationships in ion-beam surface-modified ceramics--theory and ap- 
plications; Ciocco, Italy (28 Aug 1988). 

The purpose of the present paper is to show that in addition 
to modifying materials, ion beams can be used in more gentle but 
very powerful way to explore what happens to a ceramic thin film 
as a function processing. The discussions which will follow will be 
concerned exclusively with the new and exciting class of ceramic, 
the high temperature superconductor (HTS). We will discuss the 
application of various ion beam backscattering techniques, as well 
as examine the use of ion implantation in the processing of these 
materials. 34 refs., 25 figs. 


55787 (RCNP-P—95, pp 43-58) Nuclear target prepara- 
tion by a heavy ion sputtering method. Sugai, I. (Tokyo 
Univ., Tanashi (Japan). Inst. for Nuclear Study). 1988. (In 
Japanese). NTIS (US Sales Only), PC A09/MF A01. Order 
Number DE89780003/JAW. (CONF-8712117—). 

From Workshop on lasers in nuclear physics; Ibaraki, Japan 
(8 Dec 1987). 

Heavy ion sputtering is a powerful method for the prepara- 
tion of thin target foils of materials with a high melting point. Sput- 
tering by a well collimated beam of about 10 KeV Ar/sup +/ ions 
in a vacuum of 1 x 10/sup -4/ Pa also provides a method applicable 
to very small amounts of enriched isotope. By this method a lot of 
targets of 50 to 4000 pg/cm/sup 2/ in thickness have been pro- 
duced. Further, we have studied various characteristics in the sput- 
tering such as sputtering yield, energy dependence of the sputtering 
yield and sputtering deposition yield. We consider the method de- 
scribed in this text is applicable to a preparation method with a 
laser beam heating, which seems to be suited to prepare enriched 
isotopic targets. 


55788 (UUIP—1159) Electric and magnetic interaction in 
181TaTb measured with TDPAC. Waeckelgaard, E.; Lind- 
gren, B.; Mayer, A. (Uppsala Univ. (Sweden). Inst. of Phys- 
ics). Mar 1987. 27p. NTIS (US Sales Only), PC A03/MF 
AO1. Order Number DE88754506/JAW. 

The temperature and pressure dependence of the combined 
magnetic and electric interaction of /sup 181/Ta in Tb have been 
measured using the TDPAC method. At 20 K the field is 27.6 T 
and the EFG 7.32x10/sup 17/V/cm/sup 2/. The antiferromagnetic 
phase is suppressed by the 0.5wt% Hf and T/sub c/ is shifted to 
236(1)K. No pressure dependence is observed at 140 K in contrast 
to that of the magnetization while at 208 K we obtain d In B/dP= 
-13(2) Mbar/sup -1/ essentially due to the pressure dependence of 
T/sub c/. (authors). 


55789 (UUIP—1162) Hyperfine fields and spin relax- 
ation of Ce in GdAl/sub 2/ and DyAl/sub 2/. Waeckelgaard, 
E.; Karlsson, E.; Lindgren, B.; Mayer, A.; Hrynkiewicz, 
AZ. (Uppsala univ. (SE). Inst. of Physics; Jagiellonian 
Univ., Krakow (PL)). (Uppsala Univ. (Sweden). Inst. of 
Physics). Apr 1987. 13p. NTIS (US Sales Only), PC A03/ 
MF AO1. Order Number DE88754508/JAW. 

We have investigated the ferromagnetic state of the cubic in- 
termetallic compounds GdAI/sub 2/ and DyAl/sub 2/ with the / 
sup 140/Ce nuclei using DPAC. The local fields of Ce are for the 
lowest measured temperatures B/sub eff/(30 K) = 54(2) T for 
GdAI/sub 2/ and B/sub eff/(12.5 K) = 27(1) T for DyAl/sub 2/ 
which are considerably lower than the hyperfine field measured for 
a free Ce ion (183 T). By introducing a crystal field, of cubic sym- 
metry, a lower hyperfine field is obtained which is in quantitative 

tt with the local field of Ce in GdAl/sub 2/. For DyAl/ 
sub 2/ an additional effect, represented by a non-magnetic level 
below the lowest magnetic level, may explain a further reduction of 
the hyperfine field. Two models relating to a Kondo non-magnetic 
state of Ce are discussed. Spin relaxation in the paramagnetic state 
are also studied and compared with observations of the same sys- 
tems measured with »SR. (authors). 
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55790 Simulated equilibrium and nonequilibrium inter- 
faces in a lattice model. Jiang, Z.; Ebner, C. (De ent of 
Physics, Ohio State University, Columbus, Ohio 43210). 
Physical Review [Section] B: Condensed Matter; 38: No. 10, 
6766-6773(1 Oct 1988). 

We have studied the properties of equilibrium and nonequili- 
brium (d-1)-dimensional interfaces via Monte Carlo simulations of a 
d-dimensional solid-on-solid model with d = 2 and 3. At equilibri- 
um, we examine the intrinsic width of the interface and the interfs- 
cial profile as functions of both the lateral size L of the system and 
the applied gravitational field g; we have studied also the height- 
height correlation function as a function of both separation and g in 
two dimensions. Our results are consistent with theories of these 
properties relying on exact (in an appropriate limit) solution of the 
model for the case of d = 2 and on capillary-wave theory for d = 
3. The nonequilibrium interfaces studied are those which arise be- 
tween a growing wetting film and a bulk phase. We look at the in- 
trinsic width of the interface and at the interfacial profile in the 
large-L limit as functions of time and of the interaction between the 
substrate and adsorbate. For d-1 equal to both 1 and 2, and for all 
adsorbate-substrate potentials used, the width grows at a rate which 
is independent of this potential; the rate is consistent with fluctua- 
tion-dominated growth mechanisms. The profiles have the same 
shape as the equilibrium profiles. In particular we find for d-1 = 1 
that the width varies with time as w~t/sup 1/4/, which is the 
same as the rate of growth of the film thickness in the fluctuation 
regime. 


55791 oe in deeply supersaturated systems. 
Yang, S.; Lu, T. (Rensselaer Polytechnic Institute, Troy, 
New York 12181). Physical Review [Section] B: Condensed 
Matter; 38: No. 10, 6881-6886(1 Oct 1988). 

We have investigated the instabilities against phase decom- 
position in a deeply supersaturated system based on a two-dimen- 
sional lattice-gas model. The free-energy change is evaluated using 
a regular solution model and is expressed as a function of both the 
amplitude and the wavelength of the concentration fluctuations. A 
unified picture which includes both classical theories of nucleation 
and growth and spinodal decomposition emerges naturally from the 
present work. As the system is quenched to nearly a classical spino- 
dal boundary, it may take a condensation route in which both the 
amplitude of fluctuations (the concentration of the atoms in the 
condensing islands) and the wavelength of fluctuations (the size of 
the islands) vary simultaneously in time during condensation. The 
system is shown to transform smoothly from the metastable state to 
the unstable state without a sharp boundary, a prediction which is 
consistent with recent cluster-dynamics calculations. The present 
theory also accounts for a recently discussed phenomenon known 
as the “physical spinodal.” In addition to the familiar long-wave- 
length, small-density spinodal decomposition, it is shown that, in 
the unstable region far from the spinodal boundary, nuclei of high 
density can grow spontaneously without a nucleation barrier. 


55792 Kinetics of spinodal decomposition in one dimen- 
sion. Gaulin, B.D. (Solid State Division, Oak Ridge Nation- 
al Laboratory, P.O. Box 2008, Oak Ridge, Tennessee 37831- 
6031). Physical Review [Section] B: Condensed Matter; 38: No. 
10, 7184-7187(1 Oct 1988). 

The kinetics of spinodal decomposition have been investigat- 
ed in a one-dimensional kinetic Ising model by Monte Carlo simula- 
tion techniques. Three kinetic regimes can be clearly identified fol- 
lowing relatively deep quenches from a random state. An early- 
time regime characterized by temperature-independent growth of 
the average domain size evolves to a t/sup 1/3/ growth regime via 
an incubation period. Single-atom diffusion is shown to be impor- 
tant to the growth process only in the earliest regime. The scaling 
properties of the domain-size distribution indicate that the onset of 
the dynamic scaling occurs after the final growth regime has begun. 


55793 Ground state of the two-dimensional antiferromag- 
netic Heisenberg model and the resonating-valence-bond 
states. Tang, S.; Lin, H.Q. (Department of Physics, B-019, 
University of California, San Diego, La Jolla, California 
92093). Physical Review [Section] B: Condensed Matter; 38: 
No. 10, 6863-6867(1 Oct 1988). 

We have studied the relation between the resonating-va- 
lence-bond (RVB) state and the exact ground state for the two-di- 
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mensional antiferromagnetic (AF) Heisenberg model on a few small 
lattices. We describe a method to obtain the state of minimum 
energy within a family of RVB states. Based on the insight provid- 
ed by the RVB states, and supported by our numerical results, we 
argue in favor of the existence of long-range order at T = 0 for the 
two-dimensional AF Heisenberg model. 


55794 Laser py and gas-phase chemistry in 
CVD. Ho, P.; Coltrin, M.E.; Breiland, W.G. (Sandia Nation- 
al Laboratories, Div. 1126, Albuquerque, NM 87185-5800). 
AIP (American Institute of Physics) Conference Proceedings; 
167: No. 1, 31-33(15 Sep 1988). (CONF-8711124—). 

From Topical conference on deposition and growth: limits 
for microelectronics; Anaheim, CA, USA (2 Nov 1987). 

A coordinated program of experimental and theoretical re- 
search into the fundamental mechanisms of CVD is described. The 
experimental part of the program involves the use of laser spectros- 
copic techniques for in situ measurements during CVD. The theo- 
retical part of the program consists of a computer model that con- 
tains a detailed description of the coupled fluid mechanics and gas- 
phase chemical kinetics for silane CVD. 


55795 Condensed matter view of giant resonance phenom- 
ena. Zangwill, A. (Georgia Institute of Technology, Atlanta 
(USA)). pp 321-337 of Giant resonances in atoms, mole- 
cules, and solids. Connerade, J.P.; Esteva, J.M.; Karnatak, 
R.C. (eds.). New York, NY; Plenum Press (1987). (CONF- 
8606157—). Contract FG05-86ER45243. 

From NATO advanced study institute on giant resonances in 
atom molecules and solids; Les Houches, France (16 Jun 1986). 

The intent of this article is to present a view of giant reso- 
nance phenomena (an essentially atomic phenomenon) from the per- 
spective of a condensed matter physicist with an interest in the op- 
tical properties of matter. As we shall see, this amounts to a par- 
ticular prejudice about how one should think about many-body ef- 
fects in a system of interacting electrons. Some of these effects are 
special to condensed matter systems and will be dealt with in the 
second half of this paper. However, it turns out that the authors 
view of the main ingredient to a giant resonance differs significant- 
ly from that normally taken by scientists trained in the traditional 
methods of atomic physics. Therefore, in the first section the 
author will take advantage of the fact that his contribution to this 
volume was composed and delivered to the publishers somewhat 
after the conclusion of the School (rather than before as requested 
by the organizers) and try to clearly distinguish the differences of 
opinion presented by the lecturers from the unalterable experimen- 
tal facts. 46 references, 9 figures. 
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REFER ALSO TO CITATION(S) 54221, 54242, 54243, 54244, 54245, 54246, 
54247, 54248, 54253, 54264, 54270, 54276, 54277, 54289, 54290, 54298, 54614, 
54633, 55589, 55592, 55770 


55796 (ANL-PHY—88-1-Vol.1, pp 309-329) Surface re- 
sistance of superconductors - examples from Nb - O systems. 
Palmer, F. (Cornell Univ., Ithaca, NY (USA)). Jan 1988. 
NTIS, PC A 16. Order Number DE88009250/JAW. 
(CONF-870955—Vol.1). 

From 3. workshop on RF superconductivity; Argonne, IL, 
USA (14 Sep 1987). 

The observed surface resistance of most superconductors can 
be written as the sum of two terms. R/sub obs/ = R/sub BCS/ + 
R/sub res/. This paper is divided into three sections. The first sec- 
tion describes the BCS theory of surface resistance in terms of a 
simplified two-fluid model. The second section describes several 
possible causes of residual resistance including normal conducting 
materials, tunneling across cracks in the surface, and direct genera- 
tion of phonons by the RF electric field. The last section describes 
recent experiments having to do with the effects of oxide layers on 
surface resistance. Layers grown in pure oxygen at room tempera- 
ture were found to) have little or no effect, but if these layers are 
heated to temperatures near 300°C, they can alter both the BCS re- 
sistance and the residual resistance. Heated oxide layers also in- 
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creased the dependence of the residual resistance on ambient mag- 
netic field. 31 references, 13 figures, 3 tables. 


55797 (CONF-8705296—, pp 77-99) Briefing on super- 
conductor developments, Larbalestier, D. (Univ. of Wiscon- 
sin, Madison (USA)). May 1987. NTIS, PC A09/MF AOl1. 
Order Number DE88012071/JAW. 

From 7. annual meeting of the Fermilab Industrial Affiliates 
on research technology in the twenty-first century; Batavia, IL, 
USA (21 May 1987). 

In this paper, the author covers the technology of the new 
oxide superconductors and how they might relate to the existing 
superconductors. He discusses old-fashioned superconductors; the 
material science of superconductors; the new oxide superconduc- 
tors; and the future of oxide superconductors. 13 figures, 1 table 


55798 (CONF-8705296—, pp 101-112) High-temperature 
superconductors and the Superconducting Super Collider. 
Limon, P.J. May 1987. NTIS, PC A09/MF AOl. Order 
Number DE88012071/JAW. 

From 7. annual meeting of the Fermilab Industrial Affiliates 
on research technology in the twenty-first century; Batavia, IL, 
USA (21 May 1987). 

The SSC design group looked at the technical and cost im- 
pacts of somewhat idealized superconductors. They did the follow- 
ing: (1) took the SSC magnet made of niobium-titanium cable and 
replaced it (in paper studies) with cable made of the new high-tem- 
perature materials assuming it to be the same price and size as the 
original. However, it will work at 77 K instead of 4 K; (2) did a 
direct replacement (on paper) with the warm superconductors at 4 
k. The refrigeration system is the same, it has the same critical den- 
sity; however, it is assumed that the critical current density is inde- 
pendent of the field and they tried to make higher field magnets; (3) 
started to investigate limits that are independent of superconductor 
parameters. The results for the high-temperature model were that 
about $210 million would be saved in the SSC. However this is not 
the net cost savings because there are additional cost. The vacuum 
system becomes more expensive -$150 million more. But there are 
technical problems with the vacuum system. The results for the 
low-temperature model where a direct substitution was done keep- 
ing the critical current density the same and assuming it was inde- 
pendent of field were that there would eventually be mechanical 
problems. One possible positive application of high-temperature su- 
perconductors to the SSC would be for ultra-high gradient quadru- 
poles. 5 figures 


55799 (IC—88/135) Derivation of equations for high-Tc 
by means of slave boson technique. Nguyen Van Hieu; Ha 
Vinh Tan; Nguyen Toan Thang. (International Centre for 
Theoretical Physics, Trieste (Italy); Academy of Sciences of 
Viet Nam, Hanoi (Viet Nam). Inst. of Theoretical Physics). 
(International Centre for Theoretical Physics, Trieste 
(Italy)). Jul 1988. 8p. NTIS (US Sales Only), PC A02/MF 
A01. Order Number DE88704234/JAW. 

The "slave boson” technique is applied for studying the su- 
perconductivity of the system of strongly correlated electrons with 
the Hubbard Hamiltonian. On the basis of the equations of the 
Green functions for the new boson and fermion operators we 
derive the dynamical equations determining the order parameters of 
the given RVB model. (author). 4 refs. 


55800 (INIS-SU—59/A, pp 40) Bench for testing inter- 
nal sections of superconducting solenoids. Kejlin, V.E.; Surin, 
M.L; Shevchenko, S.A. 1987. (In Russian). NTIS (US Sales 
val) PC AOS5/MF AOl. Order Number DE89780006/ 


Voprosy atomnoj nauki i tekhniki.; no.4(40). 
In General and nuclear physics. Scientific-technical collec- 
tion. 


55801 (INIS-SU—59/A, pp 7) Phonon spectrum and 
electron-phonon coupling in rhenium-molybdenum alloys. 
Zemlyanov, M.G.; Shitikov, Yu.L.; Tulina, N.A. 1987. (In 
Russian). NTIS (US Sales Only), PC AOS/MF AO1. Order 
Number DE89780006/JAW. 


Voprosy atomnoj nauki i tekhniki.; no.4(40). 
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In General and nuclear physics. Scientific-technical collec- 
tion. 


55802 (INIS-SU—59/A, pp 10-11) Electron-phonon cou- 
pling in Tce-Mo alloys. Zakharov, A.A.; Mikheeva, M.N.; 
Tsetlin, M.B. 1987. (In Russian). NTIS (US Sales Only), PC 
A05/MF AO1. Order Number DE89780006/JAW. 

Voprosy atomnoj nauki i tekhniki.; no.4(40). 

In General and nuclear physics. Scientific-technical collec- 
tion. 


55803 (INIS-SU—59/A, pp 12) Study of electron-phonon 
coupling function by S-N microcontacts. Zakharov, A.A.; 
Tsetlin, M.B. 1987. (In Russian). NTIS (US Sales Only), PC 
A05/MF AO1. Order Number DE89780006/JAW. 

Voprosy atomnoj nauki i tekhniki.; no.4(40). 

In General and nuclear physics. Scientific-technical collec- 
tion. 


55804 (INIS-SU—59/A, pp 17-18) Manifestation of 
quantum effects in conductivity of superconducting metallic 
glasses based on zirconium over T/sub K/ temperature. 
Panova, G.Kh.; Shikov, A.A.; Gumbatov, S.G.; Pashaev, 
Kh.M. 1987. (In Russian). NTIS (US Sales Only), PC A05/ 
MF AO1. Order Number DE89780006/JAW. 

Voprosy atomnoj nauki i tekhniki.; no.4(40). 

In General and nuclear physics. Scientific-technical collec- 
tion. 


55805 (INIS-SU—59/A, pp 23) Effect of neutron irra- 
diation on upper critical field and Anderson theorem distor- 
tion. Aleksandrov, A.S.; Elesin, V.F.; Kotov, M.A.; Ogurt- 
sov, V.V.; Parshakov, A.E.; Sal’nikov, N.L.; Semenov, 
S.N.; Filippov, A.A.; Chervyatsov, A.A. 1987. (In Russian). 
NTIS (US Sales Only), PC A05/MF AOl1. Order Number 
DE89780006/JAW. 

Voprosy atomnoj nauki i tekhniki.; no.4(40). 

In General and nuclear physics. Scientific-technical collec- 
tion. 


55806 (INIS-SU—59/A, pp 25) Superconducting transi- 
tion anomalies in A-15 films with periodic inhomogeneity. 
Kolyasnikov, V.A.; Sotnikov, G.V.; Tokarev, A.S.; Ni- 
konov, A.A. 1987. (In Russian). NTIS (US Sales Only), PC 
A05/MF A01. Order Number DE89780006/JAW. 

Voprosy atomnoj nauki i tekhniki.; no.4(40). 

In General and nuclear physics. Scientific-technical collec- 
tion. 


55807 (INIS-SU—59/A, pp 43-44) Type-iii superconduc- 
tor in a variable low amplitude magnetic field. Aksenova, 
E.N.; Klimenko, E.Yu. 1987. (In Russian). NTIS (US Sales 
Only), PC AOS5/MF AOl. Order Number DE89780006/ 
JAW. 

Voprosy atomnoj nauki i tekhniki.; no.4(40). 

In General and nuclear physics. Scientific-technical collec- 
tion. 


55808 (INIS-SU—59/A, pp 44-45) Process of multifiber 
superconducting wire saturation in a longitudinal magnetic 
field. Aksenova, E.N.; Dorofeev, G.L.; Klimenko, E.Yu. 
1987. (In Russian). NTIS (US Sales Only), PC A05/MF 
A01. Order Number DE89780006/JAW. 

Voprosy atomnoj nauki i tekhniki.; no.4(40). 

In General and nuclear physics. Scientific-technical collec- 
tion. 


55809 (INIS-SU—59/A, pp 45-46) Magnetic field de- 
pendence of the current-carrying capacity of the niobium-tita- 
nium wires with artificial pinning centers. Dorofeev, G.L.; 
Klimenko, E.Yu.; Frolov, $.V.; Nikulenkov, E.V.; Plashkin, 
Eh.1.; Salunin, N.L.; Fil’kin, V.Ya. 1987. (In Russian). NTIS 
(US Sales Only), PC AOS5/MF AOl. Order Number 
DE89780006/JAW. 
Voprosy atomnoj nauki i tekhniki.; no.4(40). 
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In General and nuclear physics. Scientific-technical collec- 
tion. 


55810 (INIS-SU—59/A, pp 46-47) Study of anisotropic 
superconductors in alternating magnetic fields. Aksenova, 
N.; Dorofeev, G.L.; Kruglov, V.S.; Klimenko, E.Yu.; 

Frolov, S.V.; Oleksienko, M.M.; Tikhonovskij, M.A. 1987. 
(In Russian). NTIS (US Sales Only), PC AO5/MF AOl1. 
Order Number DE89780006/JAW. 

Voprosy atomnoj nauki i tekhniki.; no.4(40). 

In General and nuclear physics. ‘Scientific-technical collec- 
tion. 


55811 (INIS-SU—59/A, pp 47-48) Surface microprofile 
and volt-ampere characteristics of technical superconductors. 
Dudin, V.I. 1987. (in Russian). NTIS (US Sales Only), PC 
A05/MF AO1. Order Number DE89780006/JAW. 

Voprosy atomnoj nauki i tekhniki.; no.4(40). 

In General and nuclear physics. ‘Scientific-technical collec- 
tion. 


55812 (LA—11366-T) The effect of pressure on the 
heavy-electron superconductors UBe:; and URwSi. McE!- 
fresh, M.W. (Los Alamos National Lab., NM (USA)). Sep 
1988. Contract W-7405-ENG-36. 160p. NTIS, PC A08/MF 
A01. Order Number DE88017352/JAW. 

An investigation of the pressure dependence of the normal 
state properties of the heavy-electron superconductors UBeis and 
URueSie was undertaken in order to explore the relationship of 
Kondo lattice properties to the properties expected for dilute 
Kondo systems. 133 refs., 46 figs., 5 tabs. 


55813 (LA-UR—-88-2535) A novel excitonic mechanism 
for high temperature superconductivity. Tesanovic, Z.; 
Bishop, A.R.; Martin, R.L. (Los Alamos National Lab., NM 
(USA)). 1988. Contract W-7405-ENG-36. 9p. (CONF- 
880669—16). NTIS, PC A02/MF A0Ol. Order Number 
DE88016227/JAW. 

From International conference on science and technology of 
synthetic metals; Santa Fe, NM, USA (26 Jun 1988). 

We propose a novel mechanism for superconductivity, based 
on intra and interband Cu{longleftrightarrow}O charge transfer ex- 
citations in oxide superconductors. The dynamic polarizability of 
the environment surrounding CuO? planes plays an important role 
in enhancing T/sub c/. The “sandwich” structure in which CuO, 
planes are separated by a highly polarizable medium is ideally 
suited for this mechanism. Our proposal is consistent with a variety 
of available data, and suggests several new experimental directions. 
9 refs., 2 figs. 


55814 (LBL—25678) Superconductivity: Phenomenology. 
Falicov, L.M. (Lawrence Berkeley Lab., CA (USA)). Aug 
1988. Contract AC03-76SF00098. 16p. (CONF-8806233—1). 
pking PC A03/MF AOl. Order Number DE88016659/ 

From Topsoe summer school on superconductivity; Risoe, 
Denmark (20 Jun 1988). 

This document discusses first the following topics: (a) The 
superconducting transition temperature; (b) Zero resistivity; (c) The 
Meissner effect; (d) The isotope effect; (€) Microwave and optical 
properties; and (f) The superconducting energy gap. Part II of this 
document investigates the Ginzburg-Landau equations by discuss- 
ing: (a) The coherence length; (b) The penetration depth; (c) Flux 
quantization; (d) Magnetic-field dependence of the energy gap; (e) 
Quantum interference phenomena; and (f) The Josephson effect. 


55815 (LBL—25687) Open problems in condensed matter 
physics, 1987. Falicov, L.M. (Lawrence Berkeley Lab., CA 
(USA)). Aug 1988. Contract AC03-76SF00098. 23p. 
(CONF-8710367—1). NTIS, PC A03/MF AOl1. Order 
Number DE88016622/JAW. 

From 3. symposium on Pan-American collaboration in exper- 
imental physics; Rio de Janeiro, Brazil (19 Oct 1987). 

The 1970's and 1980's can be considered the third stage in 
the explosive development of condensed matter physics. After the 
very intensive research of the 1930’s and 1940's, which followed 
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the formulation of quantum mechanics, and the path-breaking activ- 
ity of the 1950's and 1960's, the problems being faced now are 
much more complex and not always susceptible to simple model- 
ling. The (subjectively) open problems discussed here are: high 
temperature superconductivity, its properties and the possible new 
mechanisms which lead to it; the integral and fractional quantum 
Hall effects; new forms of order in condensed-matter systems; the 
physics of disorder, especially the problem of spin glasses; the phys- 
ics of complex anisotropic systems; the theoretical prediction of 
stable and metastable states of matter; the physics of highly corre- 
lated states (heavy fermions); the physics of artificially made struc- 
tures, in particular heterostructures and highly metastable states of 
matter; the determination of the microscopic structure of surfaces; 
and chaos and highly nonlinear phnomena. 82 refs. 


55816 Electronic structures of the YBacCu;O/sub 7-// 
sub x/ surface and its modification by sputtering and adatoms 
of Ti and Cu. Meyer H.M. III; Hill, D.M.; Wagener, T.J.; 
Gao, Y.; Weaver, J.H.; Capone D.W. II; Goretta, K.C. (De- 
partment of Chemical Engineering and Materials Science, 
University of Minnesota, Minneapolis, Minnesota 55455), 
Physical Review [Section] B: Condensed Matter; 38: No. 10, 
6500-6512(1 Oct 1988). 

We present x-ray and inverse photoemission results for frac- 
tured surfaces of YBazCusO/sub 6.9/ before and after surface modi- 
fication by Ar ion bombardment and the deposition of adatoms of 
Ti and Cu. Representative results are compared for samples pre- 
pared in three different ways. Two of the sample types exhibit sub- 
stantial emission from grain-boundary phases because of both inter- 
granular and transgranular fracture; they produce results that are 
very similar to those presented thus far in the literature. A third 
type was nearly free of contamination and clearly showed spectral 
features characteristic of the superconductor. Comparison of these 
nearly contamination-free valence-band results to those for clean 
La/sub 1.85/Sr/sub 0.15/CuOQ, shows remarkably similar x-ray 
photoemission spectroscopy densities of states, with subtle differ- 
ences near the Fermi level and at 3 eV. Inverse photoemission re- 
sults show the top of the Cu-O hybrid orbitals to be 2 eV above E/ 
sub F/ and the empty states of Y and Ba at higher energy. 





55817 Theory of high-T/sub c/ superconductors within an 
Anderson lattice model. Newns, D.M.; Rasolt, M.; Pattnaik, 
P.C. (IBM Research Division, Thomas J. Watson Research 
Center, Yorktown Heights, New York 10598). Physical 
Review [Section] B: Condensed Matter; 38: No. 10, 6513- 
6530(1 Oct 1988). 

An Anderson lattice model for high-T/sub c/ superconduc- 
tors, in particular La/sub 2-//sub x/Sr/sub x/CuQu, is set up and 
explicitly transformed into a slave-boson representation. The model 
is solved using a formal 1/N expansion technique, where N is the 
degeneracy of the d® state, and the leading-N approximation evalu- 
ated. Normal-state properties such as susceptibility, density of 
states, and the location of added holes are calculated and compared 
with experiment. The model is an s-wave superconductor in the 
present approximation for realistic parameters. The gap-to-T/sub c/ 
ratio, specific-heat jump, and H/sub c/(0) take their Bardeen- 
Cooper-Schrieffer values. The variation of T/sub C/ with doping is 
successfully explained. A calculation of the critical region, taking 
into account strong tetragonal anisotropy, finds its width of order 1 
K, in agreement with experiment. 


55818 Model family of high-temperature superconductors: 
Tl/sub m/Ca/sub n//sub -1/Ba2Cu/sub n/O/sub 2(//sub n// 
sub +1)+//sub m/ (m = 1,2; n = 1,2,3). Parkin, S.S.P.; 
Lee, V.Y.; Nazzal, A.I.; Savoy, R.; Huang, T.C.; Gorman, 
G.; Beyers, R. (IBM Research Division, Almaden Research 
Center, 650 Harry Road, San Jose, California 95120-6099). 
Physical Review [Section] B: Condensed Matter; 38: No. 10, 
6531-6537(1 Oct 1988). 

We describe the structures and superconducting properties 
of six compounds in the Tl-Ca-Ba-Cu-O system of the general form, 
Tl/sub in/Ca/sub inr-1/BazCu/sub n/O/sub 2(//sub n//sub 
+1)+//sub m/, where m = 1 or 2 and n = 1, 2, or 3. One of 
these compounds displays the highest known superconducting tran- 
sition temperature, T/sub c/=125 K. The structures of these com- 
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pounds consist of copper perovskitelike blocks containing 1, 2, or 3 
CuO, planes separated by one or two TI-O layers and thus form a 
model family of structures in which both the size and separation of 
the copper oxide blocks can be independently varied. The super- 
conducting transition temperature increase with the number of 
CuO, planes in the perovskitelike block for both the Tl-O mono- 
layer and bilayer compounds. For each pair of compounds (m = 
1,2) with the same number of CuO: planes (same n), the transition 
temperatures are similar but are consistently 15—20 K lower in the 
material with single T1-O layers. Variations in the transition tem- 
peratures in the double- and triple-CuO2-layer compounds are ob- 
served to correlate with increased densities of intergrowths of relat- 
ed structures. 


55819 Measurement of the oxygen content in high-T/sub 
c/ superconductors: Enhanced resonant ion-scattering analy- 
sis. Barbour, J.C.; Doyle, B.L.; Myers, S.M. (Sandia Nation- 
al Laboratories, Albuquerque, New Mexico 87185-5800). 
Physical Review [Section] B: Condensed Matter; 38: No. 10, 
7005-7008(1 Oct 1988). 

A simple and accurate method is demonstrated to measure 
oxygen concentrations in thin films of RiBazCusO/sub 7-//sub 5/ 
(1:2:3 phase, where R stands for the rare-earth element) by ion- 
beam analysis. Enhanced ion-scattering cross sections for 2.5-MeV 
protons and 8.7-MeV alpha particles, with depth resolutions of 200 
and 50 nm, respectively, have been used to determine the oxygen 
content of laterally uniform thin-film and bulk superconductors. 
Both the H and He- ion-beam analysis techniques are demonstrated 
to have the needed accuracy (AS = 0.3) to ensure the proper com- 
position for high-temperature superconductors in the 1:2:3 phase. 
These two techniques are based on enhanced ion-scattering cross 
sections (o°) for which the ratios of o to the Rutherford cross sec- 
tions are: 5 for 2.5-MeV protons, and 22 for 8.7-MeV alpha parti- 
cles. 


55820 Rf surface resistance of Y-Ba-Cu-O thin films. 
Dilorio, M.S.; Anderson, A.C.; Tsaur, B. (Lincoln Labora- 
tory, Massachusetts Institute of Technology, P.O. Box 73, 
Lexington, Massachusetts 02173-0073). Physical Review [Sec- 
tion} B: Condensed Matter; 38: No. 10, 7019-7022(1 Oct 
1988). 

The rf surface resistance of superconducting Y-Ba-Cu-O thin 
films has been measured using a stripline resonator technique. The 
electron-beam-evaporated films have been measured from 0.6 to 
17.4 GHz and from 4.2 to 8 K. The surface resistance reaches as 
low as 3.9 x 10/sup -4/ © at the lowest frequency, and is expected 
to improve significantly as the film quality is optimized. 


55821 Theory of high-T/sub c/ superconductors within a 
realistic Anderson lattice model. Newns, D.M.; Pattnaik, 
P.C.; Rasolt, M.; Papaconstantopoulos, D.A. (IBM Re- 
search Division, Thomas J. Watson Research Center, P.O. 
Box 218, Yorktown Heights, New York 10598). Physical 
Review [Section] B: Condensed Matter; 38: No. 10, 7033- 
7036(1 Oct 1988). 

A realistic Anderson lattice Hamiltonian for La/sub 2-//sub 
x/Sr/sub x/CuQO, is derived from an extensive tight-binding para- 
metrization of ab initio band structure. A solution of the Hamilton- 
ian by the 1/N expansion technique gives remarkably good agree- 
ment with the data on thermodynamic, transport, and critical prop- 
erties, e.g., the location of the holes on the oxygen and saturation 
of T/sub c/ at 15% doping are reproduced. 


55822 Uniaxial superconducting particle in intermediate 
magnetic fields. Kogan, V.G. (Ames Laboratory and De- 
partment of Physics, Iowa State University, Ames, Iowa 
50011). Physical Review [Section] B: Condensed Matter; 38: 
No. 10, 7049-7050(1 Oct 1988). 

The problem of an anisotropic uniaxial superconducting par- 
ticle of a general ellipsoidal form in the magnetic field Ho such that 
H/sub c/:<<Ho<<H/sub c2/, is considered. It is shown: in 
agreement with experimental data: that particles of high-T/sub c/ 
materials at T<T/sub c/ must orient with their c axis normal to 
the applied field. The torque acting on a particle is evaluated and 
shown to be independent of the ellipsoid shape. The torque is asso- 


ciated with the magnetization component perpendicular to the field 
direction. 
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55823 Effect of Ga addition to YBa2CusO;. Xu, Y.; Sa- 
batini, R.L.; Moodenbaugh, A.R.; Suenaga, M. (Division of 
Materials Science, Brcdthaven National Laboratory, Upton, 
New York 11973). Physical Review [Section] B: Condensed 
Matter; 38: No. 10, 7084-7086(1 Oct 1988). 

The effect of Ga substitution for Cu in YBa2(Cu/sub 1-//sub 
x/Gai/sub x/)sO/sub y/ has been investigated for nominal composi- 
tions x=0.10. Samples are tetragonal for x>0.03. For x20.05, evi- 
dence for second phase appears in x-ray-diffraction diagrams. Su- 
perconducting transition temperature T/sub c/ falls systematically 
with increasing x. The systematic variations in T/sub c/ and lattice 
parameters with nominal x suggest that Ga solid solution may 
extend to x = 0.05. However, electron microprobe results indicate 
that Ga incorporation into the superconducting phase is extremely 
limited; the Ga content x of the superconducting phase appears to 
be x30.01. A Ga-rich second phase is also observed by microprobe 
for 0.01=x350.10. 


55824 Perturbative results for the short-range order pa- 
rameter, specific heat, and resistivity of granular supercon- 
ductors. Fishman, R.S. (Solid State Division, Oak Ridge Na- 
tional Laboratory, P.O. Box 2008, Oak Ridge, Tennessee 
37831-6032). Physical Review [Section] B: Condensed Matter; 
38: No. 7, 4437-4447(1 Sep 1988). 

The short-range order parameter, specific heat, and resistivi- 
ty of a granular superconductor are calculated to lowest, nontrivial 
order in the Josephson coupling J. Both the short-range order pa- 
rameter and the resistivity show signs of an increased phase coher- 
ence at a finite temperature in the normal state. This quasi-reen- 
trance is enhanced by the presence of long-range Coulomb interac- 
tions, which promote Cooper-pair tunneling between grains. The 
specific heat of the normal state, which is directly related to the 
short-range order parameter, also shows evidence of this enhanced 
phase coherence. At zero temperature, the resistivity can be calcu- 
lated analytically, with the result that the resistance threshold 
which separates the superconducting and normal states is independ- 
ent of the Coulomb interactions. A simple argument, based on the 
competition between the Josephson and resistive channels, is used 
to explain the behavior of the minimum in the array resistivity. 


55825 High-temperature superconductors; Proceedings of 
the Symposium, Boston, MA, Nov. 30-Dec. 4, 1987. Brodsky, 
M.B.; Dynes, R.C.; Kitazawa, K.; Tuller, H.L. Pittsburgh, 
PA; Materials Research Society (1988). 1033p. (CONF- 
8711114—). 

From Symposium on high temperature superconductors; 
Boston, MA, USA (30 Nov 1987). 

Papers are presented on neutron diffraction studies of high- 
Tc superconductors, the preparation of bulk and thick films of 
YBazCusO(7-y) using a solution technique, the effects of oxygen 
stoichiometry and oxygen ordering on superconductivity in 
Y1BazgCusO(9-x), and the n-p transition in YBasCusO(6.5+ x). Also 
considered are high-Tc superconducting oxide films produced from 
solution precursors, the deposition, fabrication, and characteristics 
of high critical temperature devices, and the application of gel tech- 
nology in the preparation of high-Tc perovskite superconductors. 
Other topics include high-Tc superconducting films from metalloor- 
ganic precursors, a photoemission study of the electronic structure 
of copper oxide superconductors, oxygen stoichiometry in La-Ba- 
Cu-O perovskites, and the advantages of barium peroxide in the 
powder synthesis of perovskite superconductors. 
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REFER ALSO TO CITATION(S) 54207, 54736, 55353, 55449, 55585, 55958 


55826 (ANL-PHY—88-1-Vol.1, pp 249-250) DC field 
emission. Niedermann, P. (Universite de Geneva (Switzer- 
land)). Jan 1988. NTIS, PC A 16. Order Number 
DE88009250/JAW. (CONF-870955—Vol.1). 

From 3. workshop on RF superconductivity; Argonne, IL, 
USA (14 Sep 1987). 

The field emission project at the University of Geneva aims 
on the one hand at the understanding of the physical mechanism of 
the Enhanced Field Emission (EFE) which today is still unclear 
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and on the other hand at the controlled production and elimination 
of field emitting sites. The experimental system basically consists of 
a UHV apparatus including Scanning Auger, SEM, and a specially 
constructed precision sample manipulator allowing to obtain field 
emission (FE) scans over 12 mm diameter cathodes at fields of 100 
MV/m and higher. Also, FE sites can be localized with micrometer 
precision and analyzed in situ. With this experimental facility, the 
effect of heat treatment on niobium has Scen studied, and it has 
been found that heat treatment at high temperatures (> 1000°C) 
reliably reduces EFE. Completely emission-free cathodes at 100 
MV/m are regularly obtained. Heat treatments at 600°C = T = 
800°C makes new FE sites appear, even from emission-free cath- 
odes. These emission sites are predominantly carbon (graphite) and 
MoS: particles. Experiments on artificially deposited graphite and 
MoS: particles have shown that it is possible to locally create emit- 
ters which are similar to the natural emitters: field enhancement 
factors 8 of 100 and higher from micron size particles or submicron 
features can be obtained. Typical emitting particles of these materi- 
als have been found to reflect the two-dimensional crystal structure: 
they appear as thin, bright flakes under the SEM. 6 references. 


55827 (IC—87/241) R/sup 2/-model of strong gravity. 
El-Tahir, A. (International Centre for Theoretical Physics, 
Trieste (Italy)). Sep 1987. 10p. NTIS (US Sales Only), PC 
A02/MF A0O1. Order Number DE88704191/JAW. 

A metric based on the simplest nonlinear Lagrangian which 
is identified with the square of the scalar curvature R is considered. 
The region where the metric is dominated by this Lagrangian is as- 
sumed to be confined to the vicinity of the gravitational source 
where gravity is most strong. Expressions for R and the metric 
were obtained as functions of the radial distance, exhibiting nonsin- 
gular solutions. (author). 9 refs. 


55828 (IC—87/242) Generalized metric of gravitation. 
El-Tahir, A. (International Centre for Theoretical Physics, 
Trieste (Italy)). Sep 1987. 9p. NTIS (US Sales Only), PC 
A02/MF AO1. Order Number DE88704192/JAW. 

Useful expressions relating the metric components g/sub rr/ 
and g/sub tt/ of the static isotropic spacetime, and the scalar curva- 
ture R, with the general Lagrangian are obtained. The generalized 
metric of gravity is introduced which is essentially nonsingular and 
reducible to cosmological and hence to Schwarzschild geometries 
by imposing a weak-field constraint. (author). 8 refs. 


55829 (IC—87/243) Generalized variational principle of 
gravitation. El-Tahir, A. (International Centre for Theoreti- 
cal Physics, Trieste (Italy)). Sep 1987. 7p. NTIS (US Sales 
Only), PC A02/MF AOl. Order Number DE88704193/ 

Generalized fourth order differential equations of gravitation 
are derived. Though similar to those earlier obtained by Lanczos, 
the present derivation is based on more general assumptions. The 
geometry-gravity dualism is discussed and the nonlinearity of gravi- 
tation is shown to be constrained by the curvature of space. 
(author). 5 refs. 


55830 (IC—87/351) On 2-Banach algebras. Mohammad, 
N.; Siddiqui, A.H. (International Centre for Theoretical 
Physics, Trieste (Italy)). Nov 1987. 16p. NTIS (US Sales 
Only), PC A03/MF AOl. Order Number DE88704194/ 


The notion of a 2-Banach algebra is introduced and its struc- 
ture is studied. After a short discussion of some fundamental prop- 
erties of bivectors and tensor product, several classical results of 
Banach algebras are extended to the 2-Banach algebra case. A con- 
dition under which a 2-Banach algebra becomes a Banach algebra is 
obtained and the relation between algebra of bivectors and 2- 
normed algebra is discussed. 11 refs. 


55831 (IC—87/377) Remark on inequalities involving 
convolutions. Imoru, C.O. (International Centre for Theoret- 
ical Physics, Trieste (Italy)). Dec 1987. 14p. NTIS (US 
Sales Only), PC A03/MF AOl. Order Number 
DE88704195/JAW. . 
An extension of a convolution inequality of Beesack is given. 


It is then used to generalize an integral inequality related to 
Hardy’s. (author). 6 refs. 
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55832 (IC—88/87) Meromorphic approximation in a 
complex manifold. Lutterodt, C.H. (International Centre for 
Theoretical Physics, Trieste (Italy)). May 1988. 27p. NTIS 
(US Sales Only), PC A03/MF AOl. Order Number 
DE88704203/JAW. 

It is shown how a Montessus type theorem may be utilized 
to obtain a local meromorphic approximation on certain complex 
manifolds. 12 refs. 


55833 (IC—88/95) Meromorphic extension of Oka-Weil 
approximation in a Stein manifold. Lutterodt, C.H. (Interna- 
tional Centre for Theoretical Physics, Trieste (Italy)). Jun 
1988. 1lp. NTIS (US Sales Only), PC A03/MF AO1. Order 
Number DE88704207/JAW. 

The results concerning the generalization of the Oka-Weil 
approximation theorem over a polynomial polyhedron using as a 
basic tool a Montessus-type theorem are extended to an analytic 
polyhedral subset in some Stein marifold X. 9 refs. 





55834 (IC—88/96) Lectures on Lie algebras and their 
representations: 1. Dobrev, V.K. (International Centre for 
Theoretical Physics, Trieste (Italy)). May 1988. 75p. NTIS 
(US Sales Only), PC A04/MF AOl. Order Number 
DE88704208/JAW. 

The paper is based on sixteen lectures given by the author in 
April-June 1988 at the International Centre for Theoretical Physics, 
Trieste. It covers the basic material on the structure, classification 
and representations of Lie algebras G associated with a (general- 
ized) Cartan matrix, or Kac-Moody algebras for short. 16 refs, tabs. 


55835 (IC—88/99) Combining stochastic dynamical state- 
vector reduction with spontaneous localization. Pearle, P. 
(International Centre for Theoretical Physics, Trieste 
(Italy)). May 1988. 33p. NTIS (US Sales Only), PC A03/ 
MF AO1. Order Number DE88704210/JAW. 

A linear equation of motion for the statevector is presented, 
in which an anti-Hamiltonian that fluctuates randomly is added to 
the usual Hamiltonian of the Schroedinger equation. It is shown 
how the resulting theory describes the continuous evolution of a 
statevector to an ensemble of reduced statevectors while retaining 
important physical features of the Ghirardi, Rimini, Weber theory 
of Spontaneous Localization, in which the statevector reduction 
occurs discontinuously. A novel aspect, compared with ordinary 
quantum theory, is that the statevector norm changes with time. 
The squared norm of each statevector is interpreted as proportional 
to the probability possessed by that statevector in the ensemble of 
statevectors. This interpretation is shown to be consistent with the 
independent Markovian evolution of each statevector. (author). 25 
refs. 


55836 (IC—88/103) Geometry on the space of geome- 
tries. Christodoulakis, T.; Zanelli, J. (International Centre 
for Theoretical Physics, Trieste (Italy)). Jun 1988. 20p. 
NTIS (US Sales Only), PC A03/MF AO1. Order Number 
DE88704214/JAW. 

We discuss the geometric structure of the configuration 
space of pure gravity. This is an infinite dimensional manifold, M, 
where each point represents one spatial geometry g/sub ij/ (x). The 
metric on M is dictated by geometrodynamics, and from it, the 
Christoffel symbols and Riemann tensor can be found. A "free ge- 
ometry” tracing a geodesic on the manifold describes the time evo- 
lution of space in the strong gravity limit. In a regularization previ- 
ously introduced by the authors, it is found that M does not have 
the same dimensionality, D, everywhere, and that D is not a scalar, 
although it is covariantly constant. In this regularization, it is seen 
that the path integral measure can be absorbed in a renormalization 
of the cosmological constant. (author). 19 refs. 
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55837 ~ (1C—88/108) Spontaneous localization of a system 
of identical particles. Ghirardi, G.C.; Nicrosini, O.; Rimini, 
A.; Weber, T. (International Centre for Theoretical Physics, 
Trieste (Italy); Pavia Univ. (Italy). Dipt. di Fisica Nucleare 
e Teorica; Trieste Univ. (Italy). Dipt. di Fisica Teorica). 
(International Centre for Theoretical Physics, Trieste 
(Italy)). Jun 1988. 13p. NTIS (US Sales Only), PC A03/MF 
A01. Order Number DE88704218/JAW. 

Quantum mechanics with spontaneous localization is a re- 
cently proposed stochastic modification of the N-body Schroe- 
dinger equation which is consistent béth with microphysics and ma- 
crophysics and leads to a natural solution of the problem of quan- 
tum measurement. The treatment is extended here to systems of 
identical particles in the framework of the first quantization formal- 
ism. 


55838 (IC—88/110) Imbedding theorem and its applica- 
tions in degenerate elliptic equations. Duong Minh Duc. 
(International Centre for Theoretical Physics, Trieste 
(Italy)). Jun 1988. 28p. NTIS (US Sales Only), PC A03/MF 
A01. Order Number DE88704219/JAW. 

We improve the Rellich-Kondrachov theorem and apply it 
to study strongly degenerate and singular elliptic equations. We 
obtain the maximum principle, Harnacks’s inequality and global 
regularity for solutions of those equations. (author). 11 refs. 


55839 (IC—88/112) Remarks on the conformally flat 
submanifolds satisfying the R.C-condition or the C.R-condi- 
tion. Zafindratafa, G.K. (International Centre for Theoreti- 
cal Physics, Trieste (Italy)). Jun 1988. 1lp. (In French). 
NTIS (US Sales Only), PC A03/MF A0O1. Order Number 
DE88704221/JAW. 

The hypersurfaces of E/sup n+1/ have been studied for the 
particular case when they satisfy the R.C-condition or the C.R-con- 
dition. One objective is to generalize this situation to a higher codi- 
mension. More precisely, we consider the case of dimension 4, and 
replace the condition of quasiumbilicity by the conformal flatness. 
In this way, we construct an example of 4-submanifold of IE/sup 
6/ which is conformally flat at a particular point without being 
quasiumbilical. That such submanifolds exist, was asserted without 
proof. Thus, we present another counter-example. (author). 4 refs. 


55840 (IC—88/118) Spherical-type hypersurfaces in a 
Riemannian manifold. Ezin, J.P.; Rigoli, M. (International 
Centre for Theoretical Physics, Trieste (Italy)). Jun 1988. 
12p. NTIS (US Sales Only), PC A03/MF A0Ol. Order 
Number DE88704224/JAW. 

Let M be a compact hypersurface immersed in R/sup n/ and 
let K and L be its mean curvature function and scalar curvature 
respectively. A classical global problem concerning these two geo- 
metrical quantities is to find out if assuming that either K or L is 
constant and under some additional assumptions M is a sphere. It 
was demonstrated that assuming the immersion to be an embedding, 
the consistency of K implies M to be spherical. It was also demon- 
strated that the sphere is the only compact hypersurface with con- 
stant scalar curvature embedded in Euclidean space. In this paper 
we give a generalization of these results when the ambient space is 
an appropriate Riemannian manifold (N, h). 17 refs. 


55841 (IC—88/124) Uniform bounds of the spectrum of 
Dirac operators. Ezin, J.P.; Rigoli, M. (International Centre 
for Theoretical Physics, Trieste (Italy)). Jun 1988. lip. 
NTIS (US Sales Only), PC A03/MF A0O1. Order Number 
DE88704228/JAW. 

Let (M,g) be a compact, connected Riemannian manifold of 
dimension n 2 3. We denote with Ric/sub g/, S/sub g/ and y the 
Ricci curvature, the scalar curvature and conformal class of g, re- 
spectively. Then using techniques introduced by A. Lichnerowicz 
we present a proof of Hijazi’s following result. If S/sub g/ = 0 and 
(M,g) is a spin manifold, there is a constant p = 0, depending only 
on n and y, such that every eigenvalue A of the Dirac operator 
acting on spinor fields over M satisfies \/sup 2/ vol(M,g)/sup 2/n/ 
=p. In an appendix we prove that if S/sub g/ is constant and 
(M,g) is not conformally diffeomorphic to a standard n-sphere, then 
if y contains another metric with constant scalar curvature, there is 
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a positive function rho on M such that (Ric - /sup Sg///sub n/g) 
(nablarho, nablarho) is negative somewhere on M. (author). 12 refs. 


55842 (iC—88/131) Division algebras with integral ele- 
ments, Koca, M.; Ozdes, N. (International Centre for Theo- 
retical Physics, Trieste (Italy); European, Organization for 
Nuclear Research, Geneva (Switzerland)). (International 
Centre for Theoretical Physics, Trieste (Italy)). Jun 1988. 
40p. NTIS (US Sales Only), PC A03/MF AOl. Order 
Number DE88704231/JAW. 

Pairing two elements of a given division algebra furnished 
with a multiplication rule leads to an algebra of higher dimension 
restricted by 8. This fact is used to obtain the roots of SO(4) and 
SP(2) from the roots +-1 of SU(2) and the weights +-1/2 of its 
spinor representation. The root lattice of SO(8) described by 24 in- 
tegral quaternions are obtained by pairing two sets of roots of 
SP(2). The root system of F/sub 4/ is constructed in terms of 24 
integral and 24 “half-integral” quaternions. The root lattice of E/ 
sub 8/ expressed as 240 integral octonions are obtained by pairing 
two sets of roots of F/sub 4/. 24 integral quaternions of SO(8) 
forming a discrete subgroup of SU(2) is shown to be the automor- 
phism group of the root lattices of SO(8), F/sub 4/ and E/sub 8/. 
The roots of maximal subgroups SO(16), E/sub 7/XSU(2), E/sub 
6/XSU(3), SU(9) and SU(5)XSU(5) of E/sub 8/ are identified with 
a simple method. Subsets of the discrete subgroup of SU(2) leaving 
maximal subgroups of E/sub 8/ are obtained. Constructions of E/ 
sub 8/ root lattice with integral octonions in 7 distinct ways are 
made. Magic square of integral lattices of Goddard, Nahm, Olive, 
Ruegg and Schwimmer are derived. Possible physical applications 
are suggested. (author). 16 refs, 6 figs, 5 tabs. 


55843 (IC—88/134) Reduction of codimension of sur- 
faces. Tribuzy, R.; Eschenburg, J.H. (International Centre 
for Theoretical Physics, Trieste (Italy); Augsburg Univ. 
(Germany, F.R.). Inst. fuer Mathematik). (International 
Centre for Theoretical Physics, Trieste (Italy)). Jul 1988. 9p. 
NTIS (US Sales Only), PC A02/MF A011. Order Number 
DE88704233/JAW. 

Let M be a 2-dimensional smooth manifold, Q an n-dimen- 
sional space form of constant sectional curvature and x:M->Q an 
immersion. We say that we can reduce the codimension to k<n-2 if 
there is a (k+2)-dimensional totally geodesic submanifold Q’ is con- 
tained in Q such that x(m) is contained in Q’. 7 refs. 


55844 (IC—88/137) Gravitational radiation reaction in 
the NUT-de Sitter spacetime. Ahmed, M. (International 
Centre for Theoretical Physics, Trieste (Italy)). Jul 1988. 
14p. NTIS (US Sales Only), PC A03/MF AOl. Order 
Number DE88704235/JAW. 

The equations for gravitational perturbation in the NUT-de 
Sitter spacetime are obtained. Using these equations, some prelimi- 
nary calculations have been made with a view to constructing the 
retarded Green functions. Then with the help of the retarded 
Green functions, the radiative Green functions have been construct- 
ed. With the aid of these radiative Green functions, the reaction 
force on a particle is computed and this reaction force is then 
shown to account correctly for the energy and the angular momen- 
tum carried away by gravitational radiation to infinity and to the 
horizon. (author). 9 refs. 


55845 (IC—88/139) Generalized monotone operators in 
Banach spaces. Nanda, S. (International Centre for Theoreti- 
cal Physics, Trieste (Italy)). Jul 1988. 6p. NTIS (US Sales 
Only), PC A02/MF AOl. Order Number DE88704237/ 
JAW. 

The concept of F-monotonicity was first introduced by Kato 
and this generalizes the notion of monotonicity introduced by 
Minty. The purpose of this paper is to define various types of F- 
monotonicities and discuss the relationships among them. (author). 
6 refs. 
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55846 (IC—88/156) Instanton and eigenmodes in a two- 
dimensional theory of gravity with torsion. Akdeniz, K.G.; 
Kizilersu, A.; Rizaoglu, E. (Trakya Univ., Edirne (Turkey). 
Dept. of Physics; International Centre for Theoretical Phys- 
ics, Trieste (Italy); Istanbul Univ. (Turkey). Dept. of Phys- 
ics). (International Centre for Theoretical Physics, Trieste 
(Italy)). Jul 1988. 8p. NTIS (US Sales Only), PC A02/MF 
A01. Order Number DE88704241/JAW. 

Instanton-like solutions characterizing the geometric struc- 
ture of the manifold are found to be in a two-dimensional theory of 
gravity with dynamical metric and torsion in the context of string 
theory. The eigenmodes for fluctuations of the solutions of the 
equations are also investigated and it has been shown that these so- 
lutions are stable. (author). 9 refs. 


55847 (IC—88/161) Quantum potential and "‘causal’’ tra- 
jectories for stationary states and for coherent states. Barut, 
A.O.; Bozic, M: (International Centre for Theoretical Phys- 
ics, Trieste (Italy)). Jul 1988. 29p. NTIS (US Sales Only), 
PC A03/MF AO1. Order Number DE88704242/JAW. 

We show for stationary states in a central potential that the 
quantum action S is only a part of the classical action W and derive 
an expression for the “quantum potential” U/sub Q/ in terms of the 
other part. The association of momenta of some “particles” in the 
causal interpretation of quantum mechanics by p-vector=nablaS 
and by dp-vector’/dt=-nabla(V+U/sub Q/) gives for stationary 
states very different orbits which have no relation to classical orbits 
but express some flow properties of the quantum mechanical cur- 
rent. For coherent states, on the other hand, p-vector and p-vector’ 
as well as the quantum mechanical average p-vector and classical 
momenta, all four, lead to essentially the same trajectories except 
for different integration constants. The spinning particle is also con- 
sidered. (author). 27 refs, 2 figs. 


55848 (INIS-mf—11309, pp 54) Operator — 
Madi, Z.L.; Griesinger, C.; Soerensen, O.W.; 9 
Studer, W:; Ernst, R.R. (Eidg enoessische Technische 
Hochschule, Zurich (Switzerland)). 1988. NTIS (US Sales 
Only), PC A09/MF AO1l. Order Number DE88704029/ 
JAW. (CONF-8805190—). 

From 9. European experimental NMR conference; Bad 
Aussee, Austria (16 May 1988). 


55849 (LA-UR—88-2482) Some strategies for enhancing 
the performance of the block Lanczos method. Kress, J.D.; 
Woodruff, S.B.; Parker, G.A.; Pack, R.T. (Los Alamos Na- 
tional Lab., NM (USA)). 1988. Contract W-7405-ENG-36. 
8p. (CONF-8810119—2). NTIS, PC A02/MF AO1; 1; GPO 
Dep. Order Number DE88014401/JAW. 

From Workshop on practical iterative methods for large 
scale computations; Minneapolis, MN, USA (23 Oct 1988). 

The block Lanczos method is used to calculate the eigen- 
functions for a generalized eigenvalue problem constructed for a 
finite element solution to a 2-dimensional Schr{umlt o}dinger equa- 
tion on the surface of a hypersphere. This equation results from a 
treatment of the 3-dimensional reactive scattering problem using 
Adiabatically adjusting. Principal axes Hyperspherical (APH) co- 
ordinates. Three stategies are considered with respect to increasing 
the CPU performance of the block Lanczos (with selective ortho- 
gonalization) method: (1) the effect of varying the Lanczos block 
size: (2) the effect of solving the block tridiagonal ordinary eigen- 
value problem upon every other Lanczos iteration; and, (3) the 
effect of dividing a single problem of finding p eigenvalues into a 
set of p/sub i/ problems, where each subproblem consists of finding 
p/p/sub i/ eigenvalues. 


55850 (LA-UR—88-2484) Comparison of Lanczos and 
subspace iterations for hyperspherical reaction path calcula- 
tions. Kress, J.D.; Parker, G.A.; Pack, R.T.; Archer, B.J. 
(Los Alamos National Lab., NM (USA)). 1988. Contract 
W-7405-ENG-36. 30p. (CONF-8810119—1). NTIS, PC 
= AO1; 1; GPO Dep. Order Number DE88014402/ 

From Workshop on practical iterative methods for large 
scale computations; Minneapolis, MN, USA (23 Oct 1988). 

In an accurate treatment of 3-dimensional reactive scattering 
using Adiabatically-adjusting, Principal axes Hyperspherical (APH) 
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coordinates, we obtain a 2-dimensional Schr{umlt o}dinger equa- 
tion defined on the surface of a hypersphere. The surface Hamilton- 
ian, which depends parametrically on the sector hyperradius {rho}/ 
sub h/, must be diagonalized for many (100{endash}200) values of 
{rho}/sub h/. The surface (eigen)functions are expanded in a finite 
element basis, where a non-uniform finite element mesh is allowed 
to adjust for each {rho}/sub h/. Projection of the finite element 
basis onto the surface Hamiltonian yields a generalized eigenvalue 
problem. Typically of the lov. est 50{endash}100 eigenvalues and ei- 
genfunctions are required at each {rho}/sub h/. Since the calcula- 
tion of the surface functions is currently the expensive step for our 
reactive scattering procedure, it is necessary to calculate these func- 
tions as efficiently as possible. In this paper, we use both the sub- 
space iteration and block Lanczos (with selective orthogonaliza- 
tion) methods to calculate the surface functions. Using both solu- 
tion methods, we diagonalize the finite element matrices (of order 
= 1729 and of half bandwidth = 109) constructed for the LiH + 
F = Li + HF system. CPU timings for both methods are exam- 
ined as a function of the number of converged eigenvalues. Since 
we can generate a good initial subspace form the eigenvectors cal- 
culated at the previous value of {rho}/sub h/, we find that the sub- 
space iteration is competitive with the block Lanczos method when 
many (90) eigenvalues are calculated. 20 refs., 6 figs., 1 tab. 


55851 (UCRL—21108) [Electromagnetic _ penetration 
through finite-length narrow slots in planar conducting 
screens. Butler, C.M.; Reed, E.K. (Lawrence Livermore 
National Lab., CA (USA); Clemson Univ., SC (USA). 
Dept. of Electrical and Computer Engineering). Jun 1988. 
Contract W-7405-ENG-48. 143p. NTIS, PC A07/MF AOl1. 
Order Number DE88016046/JAW. 

Electromagnetic field penetration through a narrow slot in a 
planar conducting surface is determined in both the time and fre- 
quency domains by integral equation methods. Integral equations 
are derived and solved numerically for the slot electric field, from 
which the field that penetrates the slotted surface is subsequently 
determined. Results obtained via the two methods are compared. 
The validity of both methods is established by demonstrating close 
correlation between data obtained from computations and those de- 
termined from measurements. The time-domain equation is solved 
by a scheme incorporating a finite difference approximation for the 
differential wave operator in the integral equation. This time- 
domain scheme obviates the need for matrix inversion, thus allow- 
ing the solution to be progressively acquired by "marching in 
time.” The frequency-domain integral equation is solved numerical- 
ly for the slot electric field, or equivalent magnetic current, by a 
standard technique utilizing a piecewise linear approximation of the 
unknown and equation enforcement by pulse testing. From knowl- 
edge of the equivalent magnetic current, obtained as the solution of 
the integral equation, the field which penetrates the slot is calculat- 
ed at various locations for several cases of plane-wave excitation. A 
narrow slot was cut in a large conducting sheet and an apparatus 
was fabricated to measure fields. The experimentation was conduct- 
ed at the Lawrence Livermore National Laboratory on a frequen- 
cy-domain test range employing a monocone source over a large 
ground plane. The field was measured at various shadow-side loca- 
tions for several combinations of excitation and slot length and 
width. Data were collected for the cases of slots 10 and 15 cm by 1 
and 2 mm in the range 0.5 to 10.5 GHz. 13 refs., 74 figs. 





55852 (UCRL—98890) Shock waves as turbulent mix am- 
plifiers. Buckingham, A.C. (Lawrence Livermore National 
Lab., CA (USA)). 9 Jun 1988. Contract W-7405-ENG-48. 
9p. (CONF-881093—1). NTIS, PC A02/MF A0O1; 1; GPO 
Dep. Order Number DE88012437/JAW. 

From Nuclear explosives code developer’s conference; Boul- 
der, CO, USA (11 Oct 1988). 

In our initial studies of the shockwave-turbulence interaction 
process we emphasized the apparent enhancement a pre-existing 
turbulent field induced by shock passage. The present investigations 
are concerned with the possibly significant changes induced in 
shock-front, structure during interactions with turbulence. The 
shock front may be diffracted; its initially planar surface may 
deform into a wrinkled or corrugated pattern; or it may break up 
into a succession of wavelets. A crucial question is whether or not 
the shockwave remains a sharp discontinuity albeit randomly wrin- 
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kled or corrugated by interaction with random perturbations in 
density, velocity, and/or pressure associated with the downstream 
turbulence. An additional question concerns the time of influence 
exerted by the shockwave in redistribution of turbulence. At some 
point, the apparent enhancement ceases and the turbulence decays 
to pre-existing levels. Geometrical distortions at the front alter the 
mean flow strain pattern influencing the persistence of duration of 
this shock interaction/turbulent enhancement process after passage 
of the shock front well downstream of the interaction region. Ex- 
amination and description of the influence of these alterations to 
shockwave structure during shock-turbulence interaction are the 
basic themes of this work. 6 refs., 4 figs. 


Quantum Monte Carlo dynamics: The stationary 
anaes Monte Carlo path integral calculation of finite tempera- 
ture time correlation functions. Doll, J.D.; Beck, T.L.; Free- 
man, D.L. (Los Alamos National Laboratory, MS G-738, 
Los Alamos, New Mexico 87545). Journal of Chemical Phys- 
ics; 89: No. 9, 5753-5763(1 Nov 1988). 

We present a numerically exact procedure for the calculation 
of an important class of finite temperature quantum mechanical 
time correlation functions. The present approach is based around 
the stationary phase Monte Carlo (SPMC) method, a general math- 
ematical tool for the calculation of high dimensional averages of os- 
cillatory integrands. In the present context the method makes possi- 
ble the direct numerical path integral calculation of real-time quan- 
tum dynamical quantities for times appreciably greater than the 
thermal time (8(h/27)). Illustrative applications involving finite 
temperature anharmonic motion are presented. Issues of importance 
with respect to future applications are identified and discussed. 


55854 Correlated percolation in island-forming processes: 
Analysis of cooperative filling on a square lattice. Sanders, 
D.E.; Evans, J.W. (Ames Laboratory and Department of 
Chemistry, Iowa State University, Ames, Iowa 50011). 
Physical Review [Section] A: General Physics; 38: No. 8, 4186- 
4197(15 Oct 1988). 

Percolation transitions are analyzed for correlated distribu- 
tions of occupied sites created by irreversible cooperative filling on 
a square lattice. Filling can be either autocatalytic, corresponding 
to island formation, or autoinhibitory. Here percolation problems 
for occupied and unoccupied clusters are generally distinct. Our 
discussion focuses on the influence of island formation (associated 
with correlation lengths of many lattice vectors), and of island pe- 
rimeter roughness, on percolation. We also discuss the transition to 
continuum percolation problems as the ratio of island growth to nu- 
cleation rates, and thus the average island size, diverges. Some 
direct analysis of occupied cluster structure is provided, the con- 
nection with correlated animals is made, and correlated spreading 
and walking algorithms are suggested for direct generation of clus- 
ters and their perimeters. 


55855 Semiclassical quantization via adiabatic switching. 
II. Choice of tori and initial conditions for multidimensional 
systems. Saini, S.; Zakrzewski, J.; Taylor, H.S. (Theoretical 
Atomic and Molecular Physics Group (L-417), Department 
of Physics, Lawrence Livermore National Laboratory, Uni- 
versity of California, P.O. Box 808, Livermore, California 
94550). Physical Review [Section] A: General Physics; 38: No. 
8, 3900-3908(15 Oct 1988). 

The formulation of a general strategy for implementing semi- 
classical quantization using the adiabatic-switching method, present- 
ed in the preceding paper for two-dimensional systems, is general- 
ized to multidimensional systems. The method is shown to produce 
accurate semiclassical eigenvalues for the realistic polynomial po- 
tential describing SO2 as well as for model potentials for other mul- 
tidimensional systems. The results are compared with semiclassical 
results obtained with use of other methods. 


55856 First-passage times for nonlinear evolution in the 
presence of dichotomous noise. Tsironis, G.P.; Van den 
Broeck, C. (Institute for Nonlinear Science and Department 
of Chemistry, B-040, University of California, San Diego, 
La Jolla, California 92093). Physical Review [Section] A: Gen- 
eral Physics; 38: No. 8, 4362-4364(15 Oct 1988). 

The time evolution of a particle that switches randomly be- 
tween two deterministic states, one stationary and the other one 
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mobile, is studied. The methods of J. C. Giddings and H. Eyring [J. 
Phys. Chem. 59, 416 (1955); J. C. Giddings, J. Chem. Phys. 26, 169 
(1957)] and that of G. H. Weiss, J. Masoliver, K. Lindenberg, and 
B. J. West [Phys. Rev. A 36, 1435 (1987)] are extended to treat ar- 
bitrary evolution laws in the mobile phase and shown to lead to 
identical results. Several applications of interest are presented. 


55857 Reconstruction of smooth distributions from a lim- 
ited number of projections. Ravichandran, M.; Gouldin, F.C. 
(Cornell University, Sibley School of Mechanical & Aero- 
space Engineering, Ithaca, New York 14853-7501). Applied 
Optics; 27: No. 19, 4084-4097(1 Oct 1988). 

Two reconstruction methods that recognize smoothness to 
be a priori information and use numerically space-limited basis 
functions have been developed. The first method is a modification 
of the well-known convolution method and uses such basis func- 
tions for the projections. The second method is a continuous alge- 
braic reconstruction technique that employs consistent basis func- 
tions for the projections as well as the distribution and makes use of 
other a priori information like the constraints on the domain as well 
as the range of the distribution in a rigorous way. The efficacy of 
these methods has been demonstrated using a limited number of 
projections synthetically generated from a distribution phantom. 


55858 Geophysical considerations in the fifth force con- 
troversy. Stacey, F.D.; Tuck, G.J.; Moore, G.I. (Physics 
Department, University of Queensland, Brisbane, Australia). 
Journal of Geophysical Research; 93: No. B9, 10575-10587(10 
Sep 1988). 

If there are non-Newtonian components of gravity, now 
popularly dubbed the "fifth force,” as several observations indicate, 
then the favored representation is in terms of Yukawa potentials 
with ranges that make them accessible to geophysical observation. 
We must now consider at least two Yukawa terms of opposite 
signs, so that the observed effects may be subtle. Measurements in 
different crustal structures (continental mines and boreholes, ocean 
and ice sheets) could help to resolve the details, but it is possible 
for fortuitous cancellations to invite misleading conclusions where 
measurements are made in a layer that is underlain by a much 
denser layer. However, with currently favored parameters of a pair 
of Yukawa terms both ice and ocean measurements should give ef- 
fects of the sign expected from mine measurements, but with ampli- 
tudes reduced by partial cancellation due to the layered structures. 
We also reexamine conventional interpretations of the mine gravity 
anomalies and reassert that uncertainties in density estimates must 
be discounted. A new inversion of the broad scale gravity anoma- 
lies in the area of the north Queensland mines that we have used 
confirms the earlier conclusion that the mine gradient anomaly is 
not a consequence of a regional free-air gradient anomaly, although 
this conclusion is not as secure as the dismissal of density error. 
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REFER ALSO TO CITATION(S) 55342, 55974 


55859 (INIS-SU—8) Experimental and theoretical phys- 
ics. Collection. (AN SSSR, Moscow. Fizicheskij Inst.). 1987. 
58p. (In Russian). NTIS (US Sales Only), PC A04/MF A01. 
Order Number DE88780174/JAW. 

Kratkie Soobshcheniya po Fizike.; no. 5. 

This collection includes papers which cover a large variety 
of topic in physics. Individual abstracts have been prepaed for the 
papers in this book. 
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REFER ALSO TO CITATION(S) 54026, 54449, 54605, 55355, 55356, 55364, 
55365, 55368, 55369, 55371, 55377, 55381, 55425, 55529, 55710, 55926 


55860 (ANL/FPP/TM—215-Rev.1) Interaction of impu- 
rity ions with a weakly non-Maxwellian simple hydrogenic 
plasma, Terry, W.K. (Argonne National Lab., IL (USA). 
Fusion Power Program). Aug 1988. Contract W-31109- 
ENG-38. 48p. NTIS, PC A03/MF A0Ol1. Order Number 
DE88017137/JAW. 


The average acceleration of an ensemble of “test particles” 
in a plasma is called the "dynamical friction”; the average rate at 
which their velocity vectors spread out in velocity space is ex- 
pressed in a velocity-space diffusion-rate tensor. These quantities 
are derived for impurity ions interacting with a weakly non-Max- 
wellian simple hydrogenic plasma. The distribution functions for 
the plasma ions and electrons are written explicitly. 5 refs., 3 figs. 


55861 (CEA-CONF—9367) ECE diagnostic on Tore 
Supra. Laurent, L.; Rodriguez, L.; Talvard, M. (Association 
Euratom-CEA, Centre d’Etudes Nucleaires de Cadarache, 
13 - Saint-Paul-lez-Durance (France). Dept. de Recherches 
sur la Fusion Controlee). 1987. 3p. (CONF-8709157—). 
NTIS (US Sales Only), PC A02/MF AO1. Order Number 
DE88754697/JAW. 


From Joint workshop on electron cyclotron emission and 
the electron cyclotron resonance heating; Oxford, UK (16 Sep 
1987). 

There are two systems for measuring electron cyclotron 
emission (ECE) on TORE SUPRA: a set of three Michelson and a 
set of twelve Fabry Perot interferometers. Both are designed to be 
as versatile as possible using stepping motors to control the path 
differences. The plasma emission is coupled to the interferometers 
through 17 transmission lines. The transmission coefficients of all 
the elements have been measured with a high resolution laboratory 
Michelson. An array processor has been tested with data acquisi- 
tion which allows the full treatment of a 256 points interferogram 
in 40 ms and also coherent addition in real time for calibrations. 


55862 (CEA-CONF—9368) Measurement of periodically 
varying ECE spectra using a Michelson interferometer. Laur- 
ent, L.; Rodriguez, L.; Talvard, M. (Association Euratom- 
CEA, Centre d'Etudes Nucleaires de Cadarache, 13 - Saint- 
Paul-lez-Durance (France). Dept. de Recherches sur la 
Fusion Controlee). 1987. 8p. (CONF-8709157—). NTIS (US 
Sales Only), PC A02/MF AOl. Order Number 
DE88754698/JAW. 


From Joint workshop on electron cyclotron emission and 
the electron cyclotron resonance heating; Oxford, UK (16 Sep 
1987). 

In some tokamak experiments the ECE spectrum is periodi- 
cally varying. If the modulation frequency is small enough (less 
than 10 Hz) the plasma can be considered as quasi-stationary during 
the typical scan time of most of the Michelson interferometers. It is 
possible to measure simply ECE spectra at different times of the os- 
cillation. We present here a technique which allows to measure 
smaller fluctuations at larger frequencies. However the analysis re- 
quires a large number of periods of oscillation at constant frequen- 
cy and a scanning mirror moving at constant velocity. 


55863 (CONF-880967—1) Panel on high beta and/or 
high field tokamaks and stellarators. Sheffield, J. (Oak Ridge 
National Lab., TN (USA)). 1988. Contract ACO05- 
840R21400. 4p. NTIS, PC A02/MF AO1. Order Number 
DE88017367/JAW. 


From Fusion Power Associates annual meeting and symposi- 
um on the creation of compact, high power density plasmas; Sartta 
Fe, NM, USA (6 Sep 1988). 

This paper discusses high beta aspects of the stellarators and 
tokamak reactors and the need to understand the MHD equations 
involved. 7 refs., 3 figs. 
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55864 (CTH-IEFT-PP—1987-4) Explosive evolution of 
self-preserving local structures. Wilhelmsson, H. (Chalmers 
Univ. of Tech., Goeteborg (Sweden). Inst. for Electromag- 
netic Field Theory and Plasma Physics). 1987. 15p. NTIS 
(US Sales Only), PC A03/MF AOi. Order Number 
DE88754468/JAW. 

It has recently been noticed that certain forms of localized 
structures can grow explosively in time without change in spatial 
structure. Explicit forms, which describe their evolution are ob- 
tained as solutions of Sent eens equations. It is the purpose 
of the present investigation to yze the influence of perturbations 
on such solutions. The analysis will be generalized to consider the 
interaction of three variables, e.g. a three-wave system, as described 
by three coupled reaction-diffusion equations. Equilibria, i.e. time- 
independent solutions corresponding to the explosive-type reaction- 
diffusion equations, are also determined and their properties of sta- 
bility are analyzed. 


55865 (CTH-IEFT-PP—1987-11) Effects of losses on ion 
velocity distribution in the presence of ICRH. Eriksson, L.G. 
(Chalmers Univ. of Tech., Goeteborg (Sweden). Inst. for 
Electromagnetic Field Theory and Plasma Physics). 1987. 
26p. NTIS (US Sales Only), PC A03/MF AOl. Order 
Number DE88755119/JAW. 

Effects of particle and energy losses on the velocity distribu- 
tion function of minority ions heated by ICRH are considered. An 
approximate model, including such losses, is derived for the station- 
ary pitch angle averaged distribution function. Energy losses are 
shown to be important when the energy confinement time is of the 
same order or smaller than the slowing down time for ion-electron 
collisions. The criterion for when particle losses are important is 
shown down time but also, among other things, on the applied RF- 
power. Effects of a velocity dependent particle confinement time 
are also studied. 


55866 (CTH-IEFT-PP—1987-25) Density gradient effects 
on the stability of ion temperature gradient driven drift 
modes. Jarmen, A. (Chalmers Univ. of Tech., Goeteborg 
(Sweden). Inst. for Electromagnetic Field Theory and 
Plasma Physics). 1987. 24p. NTIS (US Sales Only), PC 
A03/MF A0O1. Order Number DE88755120/JAW. 

It is shown that both small and large density gradients as 
well as small and large temperature ratios T/sub e//T/sub i/ stabi- 
lize toroidal electrostatic ion temperature gradient driven drift 
modes. The most unstable situation occurs when the effective densi- 
ty scale length is about half the radius of magnetic field curvature. 





55867 (CTH-IEFT-PP—1988-01) Nonlinear properties of 
ion temperature gradient driven drift modes. Weidlund, J. 
(Chalmers Univ. of Tech., Goeteborg (Sweden). Inst. for 
Electromagnetic Field Theory and Plasma Physics). 1988. 
l6p. NTIS (US Sales Only), PC A03/MF AOl. Order 
Number DE88755121/JAW. 

A fully toroidal set of two coupled nonlinear equations has 
been derived to describe the ion temperature gradient driven drift 
mode (eta/sub i/ mode). This system has the property of providing 
a realistic linear threshold in (eta/sub i/) at the same time as it 
gives a reasonably simple nonlinear description. Three-wave cou- 
pling factors have been derived, showing explosive instability in the 
weakly nonlinear regime. A fully nonlinear model equation in k 
space has been obtained for small Larmor radius. This equation has 
only nonlinearly stable solutions. 


55868 (CTH-IEFT-PP—1988-02) Self-organization of 
ion-temperature-gradien-driven-drift waves in a homogeneous 
magnetic field. Shulka, P.K.; Weiland, J. (Ruhr-Univ. 
Bochum, (DE). Fakultaet fuer Physik und -Astronomie; 
Chalmers Univ. of Tech., Goeteborg (SE). Inst. f. Electro- 
magnetic Field Theory and EURATOM Fusion Research). 
(Chalmers Univ. of Tech., Goeteborg (Sweden). Inst. for 
Electromagnetic Field Theory and Plasma Physics). 1988. 
\lp. NTIS (US: Sales Only), PC A03/MF AO1. Order 
Number DE88755122/JAW. 

Using the continuity and the energy equations for the twodi- 
mensional ion fluid together with the Boltzmann distribution for the 
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electron fluid, a set of two coupled nonlinear differential equations 
has been obtained in order to study the nonlinear ion-temperature- 
gradient driven drift waves in an inhomogeneous magnetic field. 
The stationary solution of the nonlinear equations are shown to be 
dipolar vortices. Conditions under which this kind of self-organiza- 
tion occurs are presented. (authors). 


55869 (CTH-IEFT-PP—1988-03) Thermonuclear Toka- 
mak plasmas in the presence of fusion alpha particles. Ander- 
son, D.; Hamnen, H.; Lisak, M. (Chalmers Univ. of Tech., 
Goeteborg (Sweden). Inst. for Electromagnetic Field 
Theory and Plasma Physics). 1988. 160p. NTIS (US Sales 
Only), PC A08/MF AOl. Order Number DE88755123/ 
JAW. 

In this overview, we have focused on several results of the 
thermonuclear plasma research pertaining to the alpha particle 
physics and diagnostics in a fusion tokamak plasma. As regards the 
discussion of alpha particle effects, two distinct classes of phenom- 
ena have been distinguished: the simpler class containing phenom- 
ena exhibited by individual alpha particles under the influence of 
bulk plasma properties and, the more complex class including col- 
lective effects which become important for increasing alpha particle 
density. We have also discussed several possibilities to investigate 
alpha particle effects by simulation experiments using an equivalent 
population of highly energetic ions in the plasma. Generally, we 
find that the present theoretical knowledge on the role of fusion 
alpha particles in a fusion tokamak plasma is incomplete. There are 
still uncertainties and partial lack of quantitative results in this area. 
Consequently, further theoretical work and, as far a possible, simu- 
lation experiments are needed to improve the situation. Concerning 
the alpha particle diagnostics, the various diagnostic techniques and 
the status of their development have been discussed in two diffezent 
contexts: the escaping alpha particles and the confined alpha parti- 
cles in the fusion plasma. A general conclusion is that many of the 
different diagnostic methods for alpha particle measurements re- 
quire further major development. (authors). 


55870 (CTH-IEFT-PP—1988-05) Quasilinear ion energy 
transport due to toroidal modes. Weiland, J. (Chalmers Univ. 
of Tech., Goeteborg (Sweden). Inst. for Electromagnetic 
Field Theory and Plasma Physics). 1988. 10p. NTIS (US 
Sales Only), PC A02/MF AOl. Order Number 
DE88755124/JAW. 

It is shown that a fully toroidal description of the energy 
equation is essential for the ion energy transport due to toroidal 
modes. A revival of the hot ion mode of operation for tokamaks is 
suggested. 


55871 (DOE/ER/13393—T3) Nonequilibrium effects in 
thermal’ plasmas: Radiation transport and chemical reactiv- 
ity. Kruger, C.H. (Stanford Univ., CA (USA)). 1988. Con- 
tract FG03-85ER13393. 8p. (CONF-8805106—2). NTIS, PC 
A02/MF AO1. Order Number DE88016841/JAW. 

From 6. symposium on energy engineering sciences; Ar- 
gonne, IL, USA (4 May 1988). 

This paper describes one aspect of research on optical diag- 
nostics in the High-Temperature Gasdynamics Laboratory at Stan- 
ford. The focus, intended to be in keeping with the theme of this 
Symposium, is on the possible importance of nonequilibrium effects 
in so-called thermal plasmas at pressures of approximately one at- 
mosphere. Numerical calculations are described which investigate 
conditions such that electron-temperature nonequilibrium in thermal 
plasmas and charged-particle reaction channels might influence the 
chemical reactivity of such plasmas in plasma synthesis and plasma 
processing applications. Results for dissociation rates in the pres- 
ence of elevated electron temperatures show that nonequilibrium in 
a plasma torch itself or in an auxiliary discharge can have signifi- 
cant effects on the state of the plasma and its reactivity. To address 
such effects experimentally and to develop plasma diagnostics suita- 
ble for nonequilibrium situations, experiments are under way in a 
plasma facility incorporating a 50 kW RF induction torch. Results 
from spectroscopic measurements show differences between Boltz- 
mann excitation temperatures and those inferred assuming local 
thermodynamic equilibrium. Measurements of the radiation source 
strength in argon indicate an order-of-magnitude difference from 
values reported earlier at temperatures of interest in plasma proc- 
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essing. This difference is discussed in terms of nonequilibrium ef- 
fects and an upper-bound argument with respect to the decay of ra- 
diation source strength with decreasing temperature. 11 refs., 6 figs. 


55872 (DOE/ER/53244—T1) High aspect ratio sphero- 
mak experiments. Robertson, S.; Schmid, P. (Colorado 
Univ., Boulder (USA). Dept. of Astrophysical, Planetary, 
and Atmospheric Sciences). May 1987. Contract FG02- 
87ER53244. 5p. (CONF-870631—5). NTIS, PC A02/MF 
A01. Order Number DE88017030/JAW. 

From 8. US symposium on compact toroid research and the 
9. US/Japan workshop on compact toroids; College Park, MD, 
USA (4 Jun 1987). 

The Reversatron RFP (R/a = 50cm/8cm) has been operat- 
ed as an ohmically heated spheromak of high aspect ratio. We find 
that the dynamo can drive the toroidal field upward at rates as high 
as 10° G/sec. Discharges can be initiated and ramped upward from 
seed fields as low as 50 G. Small toroidal bias fields of either polari- 
ty (0.2 < F < 0.2) do not significantly affect operation. 5 refs., 3 


figs. 


55873 (DOE/ER/53244—T4) Resistive wall modes in the 
Reversatron II RFP: Part I, Field index of 0.5. Greene, P.; 
Robertson, S. (Colorado Univ., Boulder (USA)). Jul 1988. 
Contract FG02-87ER53244. 17p. NTIS, PC A03/MF AO1. 
Order Number DE88017033/JAW. 

Magnetic probe data from the Reversatron II experiment op- 
erating without a shell show m = 1 perturbations to B/sub 0/ of 
up to 30% consistent with m = 1 helical kink instabilities. The 
peak plasma current is about half that obtained with a shell. 2 refs., 
10 figs. 


55874 (DOE/ER/53244—TS5) A model for shell currents 
in an RFP. Robertson, S. (Colorado Univ., Boulder (USA). 
Dept. of Astrophysical, Planetary, and Atmospheric Sci- 
ences). Jul 1988. Contract FG02-87ER53244. 6p. NTIS, PC 
A02/MF AO1. Order Number DE88017034/JAW. 

We pose the following question: When the RFP has an equi- 
librium provided only by a resistive shell, how fast does the major 
radius increase as a result of the decay of the shell current? This 
paper proceeds to answer this question. 4 refs., 1 fig. 


55875 (DOE/ER/53260—T1) Anomalous transport in the 
field reversed configuration: Final report. Krall, N.A.; Hama- 
saki. (Krall Associates, Del Mar, CA (USA); JAYCOR, San 
Diego, CA (USA)). 8 Sep 1988. Contract FG03-87ER53260. 
23p. NTIS, PC A03/MF A01. Order Number DE88017280/ 
JAW. 

This report describes the result of DOE Contract DE-FG03- 
87ER53260, a project to study anomalous transport in the Field Re- 
versed Configuration (FRC). The work was both analytic and nu- 
merical. The analytic work produced transport coefficients appro- 
priate for various local regions of the FRC. The numerical work 
investigates what differences arise in loss rates or profiles (r,z) due 
to a local treatment as opposed to a global treatment (mode struc- 
ture neglected). The FRC operates in a parameter space distinct 
from other plasma confinement geometries, namely, high B 
({equivalent—to}4anT/B?), no shear, and an internal field null. 
Further, the magnetic geometry is characterized by having three 
spatially distinct regions: race track region, moderate 8 mirror 
region, and high 8 mirror region. A recent stability calculation rec- 
ognized that different stability behavior would be expected in each 
of these regions, and solved the dispersion matrix to find three dis- 
tinct unstable modes in the three distinct regions. In the present 
paper, we calculate the transport produced by the three low fre- 
quency modes, and obtain both global transport scaling estimates 
and local transport coefficients, with a numerical demonstration of 
the effect of this localization. 8 refs., 8 figs. 


55876 (DOE/ER/53264—T1) Experimental investigation 
of ICRF effects: Annual technical progress report, January 1, 
1988-October 15, 1988. (Wisconsin Univ., Madison (USA). 
Dept. of Nuclear Engineering and Engineering Physics). 
1988. Contract FG02-88ER53264. 24p. NTIS, PC A03/MF 
A01. Order Number DE88017279/JAW. 
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The Phaedrus Program now consists of two major devices, 
the Phaedrus-B Tandem mirror and the Phaedrus-T tokamak. Phae- 
drus-B has been modified to operate as an axisymmetric tandem 
mirror with no quadrupole end cell fields and only circular baffles. 
Phaedrus-T is now under construction. The Phaedrus-T vacuum 
chamber is nearing completion and new toroidal field coils have 
been ordered (with completion expected in early 1989). As original- 
ly proposed, when Phaedrus-T is operational, our initial plan is to 
continue operating both devices (on alternating schedules). We will 
utilize the same control room, power supplies, and staff for both de- 
vices, and graduate students will have thesis project physics issues 
that can be studied on both devices. Investigations are currently 
and, will continue to be, centered around five physics areas. All in- 
volve ICRF. These are: edge physics; ponderomotive effects; mode 
conversion; mode control; and tandem mirror specific. The first 
four will ultimately involve activities on both Phaedrus-T and 
Phaedrus-B. The fifth includes work that is specifically related to 
tandem mirror issues. 4 figs. 


55877 (DOE/ET/53088—303) Toroidal studies of saw- 
tooth oscillations in tokamaks. Aydemir, A.Y.; Wiley, J.C.; 
Ross, D.W. (Texas Univ., Austin (USA). Inst. for Fusion 
Studies). Aug 1988. Contract FG05-80ET53088. 53p. 
(IFSR—303). NTIS, PC A04/MF AOl. Order Number 
DE88017115/JAW. 

Tokamak sawtooth oscillations are studied with a nonre- 
duced, fully toroidal, resistive MHD (magnetohydrodynamic) 
model that includes ohmic heating, and parallel and perpendicular 
thermal conduction. Effects of perpendicular transport in producing 
different types of sawteeth, varying form simple, periodic oscilla- 
tions to giant sawteeth with temperature modulations of order 
unity, and compound sawteeth with multiple relaxations, are dem- 
onstrated. Some of the recent experimental observations from large 
tokamaks, such as the fast crash times and a presumed topological 
anomaly in the x-ray tomography pictures, thought to be inconsist- 
ent with the Kadomtsev reconnection model, are examined and 
possible explanations are offered. 23 refs., 17 figs. 


55878 (IAE—4501/8) Neoclassical diffusion in a toka- 
mak. Chankin, A.V. (Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow. Inst. 
Atomnoj Ehnergii). 1987. 63p. (in Russian). NTIS (US 
Sales Only), PC AO4/MF AOl. Order Number 
DE88704183/JAW. 

A neoclassical plasma transport theory in a tokamak is de- 
scribed. Special attention is paid to the physical mechanism of 
transport. In this case visual quantitative considerations are widely 
used together with the description of the theory in the framework 


of two-liquid hydrodynamics and drift kinetic equations. 29 refs.; 7 
figs. 


55879 (INIS-BR—1241, pp 101) Impact parameter: non- 
linear solution. Afonso, G.B.; Kai, L.; Berleze, S. 1987. (in 
Portuguese). NTIS (US Sales Only), PC AO8/MF AOl1. 
Order Number DE88704128/JAW. (CONF-8709350—). 


From 1. Brazilian symposium on space plasma; Sao Jose dos 
Campos, Brazil (8 Sep 1987). 


55880 (INIS-BR—1241, pp 119) Acceleration and propa- 
gation of ions by collective fields in focused electric dis- 
charges-similarity with the physical processes in solar flares. 
Feugeas, J.; Llonch, E. (Consejo Nacional de Investiga- 
ciones Cientificas y Tecnicas, Buenos Aires (Argentina)). 
1987. NTIS (US Sales Only), PC AO8/MF AOl1. Order 
Number DE88704128/JAW. (CONF-8709350—). 


From 1. Brazilian symposium on space plasma; Sao Jose dos 
Campos, Brazil (8 Sep 1987). 


55881 (INIS-BR—1241, pp 61) Laboratory double 


layers. Maciel, H.S. (Centro Tecnico Aeroespacial, Sao Jose 
dos Campos (Brazil). Inst. Tecnologico de Aeronautica). 
1987. NTIS (US Sales Only), PC A08/MF AOl. Order 
Number DE88704128/JAW. (CONF-8709350—). 


From 1. Brazilian symposium on space plasma; Sao Jose dos 
Campos, Brazil (8 Sep 1987). 








55882 (INIS-BR—1241, pp 55) Nonlinear waves in mul- 
tispecimen plasma. Rizzato, F.B.; Schneider, R.S.; Dillen- 
burg, D. (Rio Grande do Sul Univ., Porto Alegre (Brazil). 
1987. (In Portuguese). NTIS (US Sales Only), PC A08/MF 
A01. Order Number DE88704128/JAW. (CONF-8709350— 


). 
From 1. Brazilian symposium on space plasma; Sao Jose dos 
Campos, Brazil (8 Sep 1987). 


55883 (INIS-SU—7, pp: 36-38) Jet spectra of ion-acous- 
tic turbulence and ion heating. Silin, V.P.; Uryupin, S.A. 
1987. (In Russian). NTIS (US Sales Only), PC A04/MF 
A01. Order Number DE88780173/JAW. 

Kratkie Soobshcheniya po Fizike.; no. 6. 

In Experimental and theoretical physics. Collection. 

In a plasma with rare collisions due to anisotropy of ion- 
acoustic turbulence (IAT) spectrum ion heating proceeds anisotro- 
pically. It is shown that with the growth of ion temperature anisot- 
ropy, when the transverse temperature turns out to be greater than 
ion temperature along the electron drift direction, there appears 


prohibition on existence of an IAT quasistationary jet spectrum. 7 
refs.; 1 fig. 


55884 (INIS-SU—8, pp 45-46) Nonlinear stage of cur- 
rent-convective instability. Ignatov, A.M.; Kikvidze, R.R. 
1987. (In Russian). NTIS (US Sales Only), PC A04/MF 
A01. Order Number DE88780174/JAW. 

Kratkie Soobshcheniya po Fizike.; no. 5. 

In Experimental and theoretical physics. Collection. 

Current-convective instability (CCI) of compensated elec- 
tron beams occurs as a result of the electron density dependence on 
transverse coordinates. One CCI specific case, when a cold plasma 
layer with current is near the conducting wall is studied. The short- 
ened equations describing nonlinear dynamics of a thin plasma layer 
with current near the conducting wali are obtained. It is shown 
that in the nonlinear CCI phase the following two related processes 
take place: transverse drift of the beam boundary and electron de- 
celeration. Both processes can lead to current breaking either due 
to beam breaking or its impinge onto the wall. 3 refs. 


55885 (INIS-SU—8, pp 52-54) Particle acceleration 
during development of finite amplitude perturbations in an un- 
stable plasma. Bulanov, S.V.; Sakharov, A.S.; Sasorov, P.V. 
(AN SSSR, Moscow. Inst. Obshchej Fiziki; Gosudarstven- 
nyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Moscow. Inst. Teoreticheskoj i Ehksperimental’noj Fiziki). 
1987. (In Russian). NTIS (US Sales Only), PC A04/MF 
AO1. Order Number stg 5 teh 

Kratkie Soobshcheniya po Fizike. 

In Experimental and theoretical sleet Collection. 

A nonlinear phase of plasma macroinstabilities caused by rel- 
ative electron and ion motion using numerical simulation by the 
macroparticle method is studied. It is shown that the following gen- 
eral processes take place in the nonlinear phase. A deep cavern is 
forming in the ion density distribution regardless of resonance 
mode development. A resonance short-wave instability is develop- 
ing mainly at the cavern periphery, where the electron component 
heavy heating takes place. The electron pressure drop finally leads 
to the cavern collapse” and sharp jumps electrostatic potential for- 
mation. It is demonstrated how groups of fast ions with energy 


much greater than that of regular electron motion are formed. 13 
refs.; 2 figs. 


55886 (INIS-SU—8, pp 17-19) Double stimulated Comp- 
ton scattering in an homogeneous plasma layer. Kuprin, A.V. 
1987. (In Russian). NTIS (US Sales Only), PC A04/MF 
A01. Order Number DE88780174/JAW. 

Kratkie Soobshcheniya po Fizike.; no. 5. 

In Experimental and theoretical physics. Collection. 

In experiments on laser irradiation of solid targets contradic- 
tions with the traditional theory of stimulated Brillouin scattering 
(SBS) are discovered. In order to eliminate them the double SBS 
theory is formulated based on hydrodynamic description of ionic 
sound excited during scattering taking into account linear Landau 
damping using the kinetic approach. Such an approach is possible if 
electron temperature is much greater than ion temperature. The 
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theory applicable for an arbitrary degree of plasma anisothermicity 
is developed. A dispersion equation of double stimulated Compton 
scattering in a model of homogeneous plasma sheet is derived. Ex- 
citation spectra at different degrees of anisothermicity in the limit 
of small coefficients of wave reflection from the plasma trailing 
edge or close to 1 are found. 3 ref.; 1 fig. 


55887 (INIS-SU—33/A, pp 29-39) Radiant heat transfer 
of optically thick spherical shells through a layer of hot 
almost transparent plasma. Imshennik, V.S. 1987. (In Rus- 
sian). NTIS (US Sales Only); PC AO5/MF AOl. Order 
Number DE88780175/JAW. 

Voprosy Atomnoj Nauki i Tekhniki.; no. 1. 

In Methods and programs for numerical solution of mathe- 
matical physics problems. Scientific and technical collection. 

A model of radiant heat exchange in a multilayer system 
comprising optically thick spherical shells with intermediate. layers 
of high-temperature (hot) plasma is developed for effective solution 
of spherically-symmetric one-dimensional problems of radiation ga- 
sodynamics with simultaneous existence of optically thin and opti- 
cally thick layers of substance. Radiation transport in optically 
thick layers in the suggested model is described in the known ap- 
proximation of radiant thermal conductivity, but in this case inte- 
gral boundary conditions including radiation effects of the given 
layer by volumetric radiation of optically thin plasma and weak ra- 
diation of the neighbouring optically thick layer (and self-radiation) 
are derived for equations of thermal conductivity. The effect of 
substance local heating by surface radiation of surrounding optical- 
ly thick layers at the expense of partial absorption of this radiation 
by plasma is investigated in hot plasma. The equations of the model 


comply with the laws of energy conservation and they correspond 
to Kirchhoff law. 


55888 (IPPJ—865) Ion thermal conductivity and ion dis- 
tribution function in the banana regime. Taguchi, Masayoshi. 


(Nagoya Univ. (Japan). Inst. of Plasma Physics). Apr 1988. 


14p. NTIS (US Sales Only), PC A03/MF A0Ol. Order 
Number DE88754801/JAW. 

A new approximate collision operator which is more general 
than the model operator derived by HIRSHMAN and SIGMAR is 
presented. By use of this collision operator, the ion thermal conduc- 
tivity and the ion distribution function in the banana regime are cal- 
culated for an axisymmetric toroidal plasma of arbitrary aspect 
ratio. In the limits of large and small aspect ratios, the computed 
thermal conductivity agrees with the results of ROSENBLUTH et 
al. and HAZELTINE et al. The simple expression for this conduc- 
tivity is also derived. 


55889 (ITEF—171(1987)) Effect of inertia on the periph- 
ery plasma dynamics in Z-pinch devices. Sasorov, P.V. (Go- 
sudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii 
SSSR, Moscow. Inst. Teoreticheskoj i Ehksperimental’noj 
Fiziki). 1987. 12p. (In Russian). NTIS (US Sales Only), PC 
A03/MF A0O1. Order Number DE88704285/JAW. 

Dynamics of sausage-type instability development in Z- 
pinches, when inertia of the peripheral plasma plays the definite 
role, is investigated analytically. Motion of cold peripheral plasma 
and regular ion acceleration, when current breaking in Z-pinch 
neck, is also considered. 17 refs.; 1 fig. 


55890 (ITEF—175(1987)) Electrodynamic analyzer. Ni- 
kolaev, V.I.; Semenov, A.L.; Shamaev, O.B. (Gosudarstven- 
nyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Moscow. Inst. Teoreticheskoj i Ehksperimental’noj Fiziki). 
1987. 20p. (In Russian). NTIS (US Sales Only), PC A03/ 
MF AO1. Order Number DE88704286/JAW. 

The electrodynamic analyzer designed for measuring energy 
spectra of the ion component of the plasmoid formed under the 
action of focused laser radiation at a target is described. Analysis of 
the analyzer characteristics: maximum energy of the analysed ions, 
the energy dynamic range, resolution, relative aperture, as well as 
effect of a space charge - is carried out. 33 refs.; 2 figs. 
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55891 (ITEF—179(1987)) Electrodynamic analyzer of a 
laser-produced plasma multicharged ions. Balanutsa, V.N.; 
Belovolov, O.V.; Golubev, A.A.; Kondrashev, S.A.; Niko- 
laev, V.I.; Semenov, A.L.; Shamaev, O.B.; Sharkov, B.Yu. 
(Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Eh- 
nergii SSSR, Moscow. Inst. Teoreticheskoj i 
Ehksperimental’noj Fiziki). 1987. 16p. (Im Russian). NTIS 
(US Sales Only), PC A03/MF AOl. Order Number 
DE88704287/JAW. 

The on-line system of an electrodynamic analyzer is de- 
scribed using a ion-optical converter based on microchannel plates 
for visualization of multicharged ion separation. The energy dy- 
namic range of the analyzer is 28 db. Dimensions of the analyzer 
and characteristics of the on-line system are given. 8 refs.; 8 figs. 


55892 (LA-UR—88-1103) Confinement dynamics in the 
reversed field pinch. Schoenberg, K.F. (Los Alamos Nation- 
al Lab., NM (USA)). 1988. Contract W-7405-ENG-36. 2p. 
(CONF-881015—2). NTIS, PC A02/MF A011; 1; GPO Dep. 
Order Number DE88009148/JAW. 

From 12. international conference on plasma physics and 
controlled nuclear fusion research; Nice, France (12 Oct 1988). 

The study of basic transport and confinement dynamics is 
central to the development of the reversed field pinch (RFP) as a 
confinement concept. Thus, the goal of RFP research is to under- 
stand the connection between processes that sustain the RFP con- 
figuration and related transport/confinement properties. Recently, 
new insights into confinement have emerged from a detailed inves- 
tigation of RFP electron and ion physics. These insights derive 
from the recognition that both magnetohydrodynamic (MHD) and 
electron kinetic effects play an important and strongly coupled role 
in RFP sustainment and confinement dynamics. In this paper, we 


summarize the results of these studies on the ZT-40M experiment. 8 
refs. 


55893 (LLL-PROP—00202) Free-electron laser experi- 
ments in Alcator C. Thomassen, K.I. (ed.). (Lawrence Liver- 
more National Lab., CA (USA)). Jul 1986. Contract W- 
7405-ENG-48. 336p. NTIS, PC A15/MF AOl. Order 
Number DE88016919/JAW. 

The immediate objectives and discussion of this paper are: to 
generate 1 to 2 MW of average power in an FEL at 140-250 GHz 
for experiments in Alcator C; and to heat the Alcator-C plasma at 
peak densities up to 6 x 10'*cm™* and determine the heating effi- 
ciency of the system. In pursuing these objectives, we expect to 
learn how this source impacts energy confinement, impurity genera- 
tion, and magnetohydrodynamic (MHD) activity. The experiments 
will be carried out using 3 of the 4toroidal field supplies and half 
the ohmic heating capacity of the Alcator-C system. This will 
permit plasma currents up to 500 to 600 kA, and magnetic fields 
between 5 and 10 T. Using ordinary waves launched from the out- 
side, we would carry out these experiments at peak central densities 
from 2 to 6 x 10’*cm™*. At the 1 to 2 MW level of power ab- 
sorbed, the central temperature should reach 2 to 3 keV. Specific 
operating scenarios, using transport codes run at MIT, are given 
later in this document. 


55894 (ORNL/M—4610) User's guide to the Residual Gas 
Analyzer (RGA). Artman, S.A. (Oak Ridge National Lab., 
TN (USA)). 4 Aug 1988. Contract AC05-840R21400. 39p. 
NTIS, PC A03/MF AOl. Order Number DE88016885/ 
JAW. 

The Residual Gas Analyzer (RGA), a Model 100C UTI qua- 
drupole mass spectrometer, measures the concentrations of selected 
masses in the Fusion Energy Division’s (FED) Advanced Toroidal 
Facility (ATF). The RGA software is a VAX FORTRAN comput- 
er program which controls the experimental apparatus, records the 
raw data, performs data reduction, and plots the data. The RGA 
program allows data to be collected from an RGA on ATF or 
from either of two RGAs in the laboratory. In the laboratory, the 
RGA diagnostic plays an important role in outgassing studied on 
various candidate materials for fusion experiments. One such mate- 
rial, graphite, is being used more often in fusion experiments due to 
its ability to withstand high power loads. One of the functions of 
the RGA diagnostic is aid in the determination of the best grade of 
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graphite to be used in these experiments and to study the proce- 
dures used to condition it. A procedure of particular interest in- 
volves baking the graphite sample in order to remove impurities 
that may be present in it. These impurities can be studied while in 
the ATF plasma or while being baked and outgassed in the labora- 
tory. The Residual Gas Analyzer is a quadrupole mass spectrome- 
ter capable of scanning masses ranging in size from 1 atomic mass 
unit (amu) to 300 amu while under computer control. The proce- 
dure for collecting data for a particular mass is outlined. 


55895 (PB—88-214663/XAB) Starpower: the US and the 
international quest for fusion energy. Contractor documents. 
Final report. Kohl, W.L.; Lynn, L.H.; Lynn, K.Y.; Joseph- 
son, P.R. (Office of Technology Assessment (U.S. Con- 
gress), Washington, DC). Oct 1987. 185p. NTIS, PC A09/ 
MF AOl. 

See also PB—88-128731. 

This report describes: the political aspects of fusion research 
in Europe; the political aspects of fusion research in Japan; and the 
history and politics of energy technology of controlled thermonu- 
clear synthesis research in the USSR. 


55896 (TRITA-EPP—86-09) Testing a very good micro- 
wave interferometer. Brenning, N. (Royal Inst. of Tech., 
Stockholm (Sweden). Dept. of Plasma Physics). Oct 1986. 
20p. NTIS (US Sales Only), PC A03/MF AOI - Also avail- 
able from: Royal Inst. of Techn., Stockholm (SE). Dept. of 
Plasma Physics.. Order Number DE88755134/JAW. 

A 4 mm microwave interferometer is described, together 
with a working system for numerical evaluation of the recorded 
signals. The interferometer signals are processed in a computer to 
provide immediate display of the plasma column density. The nu- 
merical evaluation makes it possible to eliminate the influence of 
also rather large imperfections in the components, and to take into 
account large and rapid variations in the strength of the transmitted 
microwave signal. The limits of performance of the system are 
tested in a pulsed plasma source. Column plasma densities are meas- 
ured from 10/sup 15/m/sup -2/ to 3x10/sup 18/m/sup -2/, corre- 
sponding to phase swings from less than one degree up to several 
times 360 degrees. The upper limit corresponds to densities ap- 
proaching the cutoff, 6x10/sup 19/m/sup -3/, where reflection and 
refraction of the transmitted beam become severe. Measurements 
were possible even when the power in the transmitted branch was 
reduced (due to the plasma) by more than a factor 30, and when 
the transmitted power varied as rapidly as a factor 4 in 200 ns. 


55897 (TRITA-EPP—86-10) On the role of the ioniza- 
tion frequency to gyrofrequency ratio in the critical ionization 
velocity interaction. Brenning, N. (Royal Inst. of Tech., 
Stockholm (Sweden). Dept. of Plasma Physics). Oct 1986. 
27p. NTIS (US Sales Only), PC A03/MF AO! - Also avail- 
able from: Royal Inst. of Techn., Stockholm (SE). Dept. of 
Plasma Physics.. Order Number DE88755135/JAW. 

The role of the parameter v/sub i//w/sub ci/ for critical 
ionization velocity (CIV) interaction is discussed. This parameter, 
which can be seen as a combined condition on the neutral gas den- 
sity and the magnetic field strength, is important from two different 
aspects. First, the value v/sub i//w/sub ci/ = 1 marks the limit be- 
tween the regions of applicability of the homogeneous and the ‘ion- 
izing front’ (or inhomogeneous) models for the interaction. Second, 
it determines the energy transfer efficiency in the interaction. This 
energy transfer efficiency also depends strongly on whether the ex- 
periment is steady-state or transient in nature. In steady-state situa- 
tions, the interaction has earlier been estimated to become gradually 
weaker when v/sub i//w/sub ci/ decreases below unity. It is found 
here that efficient CIV interaction is possible at far lower values of 
v/sub i//w/sub ci/ in transient experiments. (author) (With 23 refs). 


55898 (TRITA-PFU—87-05) Stability of small axial 
wavelength internal kink modes of an anisotropic plasma. 
Faghihi, M.; Scheffel, J. (Royal Inst. of Tech., Stockholm 
(Sweden). Dept. of Plasma Physics and Fusion Research). 
Mar 1987. 13p. NTIS (US Sales Only), PC A03/MF AO! - 
Also available from: Royal Inst. of Techn., Stockholm (SE). 
Dept. of Plasma Physics and Fusion Research.. Order 
Number DE88755141/JAW. 
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The double adiabatic equations are used to study the stability 
of a cylindrical Z-pinch with respect to small axial wavelength, in- 
ternal kink (m>=1)modes. It is found that marginally (ideally) un- 
stable, isotropic equilibria are stabilized. Also constant current den- 
sity equilibria can be stabilized for P/sub per/>P/sub par/ and 
large B/sub per/. (authors). 


55899 (TRITA-PFU—87-08) Hybrid LLR-MHD model 
of kink perturbations in EXTRAP. Lehnert, B. (Royal Inst. 
of Tech., Stockholm (Sweden). Dept. of Plasma Physics 
and Fusion Research). Jul 1987. 25p. NTIS (US Sales 
Only), PC A03/MF AOI - Also available from: Royal Inst. 
of Techn., Stockholm (SE). Dept. of Plasma Physics and 
Fusion Research.. Order Number DE88755142/JAW. 

In high-beta systems, such as Extrap and other Z-pinch con- 
figurations, kinetic large Larmor radius (LLR) phenomena intro- 
duce strong phase-mixing and dispersive effects and a correspond- 
ing ‘kinetic damping’ which cannot be treated in terms of MHD 
theory. In this paper a first attempt is made to include these effects 
by proposing a hybrid LLR-MHD model in which the kinetic phe- 
nomena enter as constraints on the possible forms of the plasma 
perturbations. The latter then become restricted to a limited class 
which can be treated in terms of MHD theory. The present model 
does not claim to produce stability conditions which are exact in all 
details, but should merely provide a picture of the general relation- 
ship between the basic plasma parameters in a state of marginal sta- 
bility. For kink perturbations in Extrap stability relations have thus 
been obtained between the pinch and conductor currents, the pinch 
radius and the axial conductor distance, and the number of con- 
tained ion Larmor radii. These relations appear to be consistent 
with so far obtained experimental data. A short discussion on the 
effects of a superimposed axial magnetic field has been included. At 
this stage only experiments can verify whether or not the present 
simple model becomes relevant to Extrap stability. 


55900 (TRITA-PFU—87-09) Finite Larmor radius effects 
on Z-pinch stability. Scheffel, J.; Faghihi, M. (Royal Inst. of 
Tech., Stockholm (Sweden). Dept. of Plasma Physics and 
Fusion Research). Oct 1987. 22p. NTIS (US Sales Only), 
PC A03/MF AOl1 - Also available from: Royal Inst. of 
Techn., Stockholm (SE). Dept. of Plasma Physics and 
Fusion Research.. Order Number DE88755143/JAW. 

The effect of finite Larmor radius (FLR) on the stability of 
m=1 small axial wavelength kinks in a z-pinch with purely poloidal 
magnetic field is investigated. We use the Incompressible FLR 
MHD model; a collisionless fluid model which consistently includes 
the relevant FLR terms due to ion gyroviscosity, Hall effect and 
electron diamagnetism. With FLR terms absent, the Kadomtsev cri- 
terion of ideal MHD 2rdp/dr+m/sup 2/B/sup 2//p/sub 0/>=0 
predicts instability for internal modes unless the current density be- 
comes singular at the centre of the pinch. The same result is ob- 
tained in the present model, with FLR terms absent. When the 
FLR terms are included, a normal mode analysis of the linearized 
equations yields the following results. Marginally unstable (ideal) 
modes are stabilized by gyroviscosity. The Hall terms have a damp- 
ing, however not stabilizing, effect, in agreement with earlier work. 
Specifying a constant current and particle density equilibrium, the 
effect of electron diamagnetism vanishes. For a z-pinch with param- 
eters relevant to the EXTRAP experiment, the m=1 modes are 
then fully stabilized over the cross-section for wavelengths )/ 
a<=1, where a denotes pinch radius. As a general z-pinch result a 
critical line density limit N/sub max/=3-5x10/sup 18/m/sup -1/ is 
found, above which gyroviscous stabilization near the plasma 
boundary becomes insufficient. The result holds for wavelengths 
close to, or smaller than, the pinch radius and for realistic equilibri- 
um profiles. This limit is far below the required limit for a reactor 
with contained alpha particles, which is in excess of 10/sup 20/m/ 
sup -1/. (authors). 
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55901 ~ (TRITA-PFU—87-11) Self-similar oscillations of 
the Extrap pinch. Tendler, M. (Royal Inst. of Tech., Stock- 
holm (Sweden). Dept. of Plasma Physics and Fusion Re- 
search). Nov 1987. 14p. NTIS (US Sales Only), PC A03/ 
MF AO1 - Also available from: Royal Inst. of Techn., 
Stockholm (SE). Dept. of Plasma Physics and Fusion Re- 
search.. Order Number DE88755144/JAW. 

The method of the dynamic stabilization is invoked to ex- 
plain the enhanced stability of a Z-pinch in EXTRAP configura- 
tion. The oscillatory motion is assumed to be forced on EXTRAP 
due to self-similar oscillations of a Z-pinch. Using a scaling for the 
net energy loss with plasma density and temperature typical for di- 
vertor configurations, a new analytic, self-similar solution of the 
fluid equations is presented. Strongly unharmonic oscillations of the 
plasma parameters in the pinch arise. These results are used in a 
discussion on the stability of EXTRAP, considered as a system 
with a time dependent internal magnetic field. The effect of the dy- 
namic stabilization is considered by taking estimates. 


55902 (TRITA-PFU—87-14) On the stability limits of 
the Pinch-conductor current ratio in Extrap. Lehnert, B. 
(Royal Inst. of Tech., Stockholm (Sweden). Dept. of 
Plasma Physics and Fusion Research). Dec 1987. 27p. NTIS 
(US Sales Only), PC A03/MF AO! - Also available from: 
Royal Inst. of Tech., Stockholm (SE). t. of Plasma 
Physics and Fusion Research.. Order Number DE88755145/ 
JAW. 

A first attempt is made to take the special stability features 
of the Extrap confinement scheme into account, thereby including 
kinetic large Larmor radius (LLR) effects. This approach predicts 
Extrap to be unstable outside a domain defined by a lower and an 
upper ratio a/sup -//a/sub x/ is related to the ratio J/sub p//J/sub 
v/ between the pinch current J/sub p/ and the conductor current 
J/sub v/. Stability within the predicted domain seems to agree with 
so far performed linear and toroidal experiments, and can explain 
the observed increase in J/sub p//J/sub v/ and in the plasma tem- 
perature, in terms of an increased ratio a/sup -//a/sub x/. Accord- 
ing to present analysis, an optimum value of the conductor current 
J/sub v/ should further exist with respect to pinch equilibrium and 
stability, as given by the condition a/sup -/ approx = a/sub x/. 
With 22 refs. 


55903 (TRITA-PFU—88-01) Basic equations for large 
Larmor radius analysis of the electrostatic gravitation mode. 
Lehnert, B. (Royal Inst. of Tech., Stockholm (Sweden). 
Dept. of Plasma Physics and Fusion Research). Jan 1987. 
16p. NTIS (US Sales Only), PC A03/MF AOI - Also avail- 
able from: Royal Inst. of Tech., Stockholm (SE). Dept. of 
Plasma Physics and Fusion Research.. Order Number 
DE88755147/JAW. 

The electrostatic flute-type instability in an inhomogeneous 
magnetic field is one of the most important modes in fusion re- 
search. A model of this mode in terms of an equivalent gravitation 
force has earlier been treated by conventional normal mode analy- 
sis, also including finite Larmor radius (FLR) effects. Such an anal- 
ysis does not apply to the case of large particle excursions, such as 
those due to large Larmor radius (LLR) effects. At this stage there 
does not exist any analytic kinetic approach by which the LLR ef- 
fects can be fully treated in a quasi-neutral plasma. The aim of this 
paper is not to present a final solution of the LLR effects on the 
present instability, but merely to formulate the basic equations for a 
proposed computer analysis. 


55904 (TRITA-PFU—88-02) Phase-mixing by the guiding 
centre drifts of charged particles in a plasma. Lehnert, B. 
(Royal Inst. of Tech., Stockholm (Sweden). Dept. of 
Plasma Physics and Fusion Research). Feb 1988. 16p. NTIS 
(US Sales Only), PC A03/MF AOI - Also available from: 
Royal Inst. of Tech., Stockholm (SE). Dept. of Plasma 
ae and Fusion Research.. Order Number DE88755148/ 

Thermal dispersion of the guiding center drifts in a plasma 
leads to phase-mixing and kinetic damping of macroscopic plasma 
perturbations. A simple illustration is given by the drifts of a dilute 
plasma in an inhomogeneous magnetic field. This results in a sub- 
stantial kinetic damping on a time scale only being slightly longer 
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than that of the Larmor period of gyration. Similar results are 
likely to be obtained in more complicated situations such as those 
of a dense, non-dissipative, high-beta plasma, at least as far as 
orders of magnitude are concerned. Thus the present phase mixing 
effect is expected to have a substantial general influence on the dy- 
namics and stability of macroscopic plasma perturbations in high- 
beta systems with strong magnetic field inhomogeneities. 


55905 (UCLA/PPG—1171) PISCES and ALT-II: Juelich 
PSI Broa Conn, R.W.; Hirooka, Y.; LaBombard, B.; 
Moyer, R.; Goebel, D. M.; Leung, W. K.; Nygren, RE; 
Corbett, W.J.; Lehmer, R;; Ra, Y.; Tynan, G Dippel, 
K.H.; Finken, K.H.; Hardkte, A.; Kohihaas, W.; Wolf G. 
Vandenplas, P3 Messian, M.; Van Oost, G ; Weynants, R: 
Franconi, E.; Miyahara, A: Sagara, ry “Gauster, WB: 
Koski, J.A.; McGrath, R.T.; Watkins, J.G.; Malinowski, 
M.E. (California Univ., Los Angeles (USA). Plasma Physics 
Group). Aug 1988. Contract FG03-86ER52134. 119p. 
NTIS, PC A06/MF AO1. Order Number T1I88017301/JAW. 

This publication comprises papers from the PISCES and 
ALT-II Programs at UCLA which were presented at the Interna- 
tional Plasma Surface Interactions Meeting held in Juelich, FRG, 
on May 2-6, 1988. A list of publications from the PISCES and 
ALT-II contained in this report are: Deuterium pumping and ero- 
sion behavior of selected graphite materials under high flux plasma 
bombardment in PISCES; Erosion and redeposition behavior of se- 
lected NET-candidate materials under high-flux hydrogen, deuteri- 
um plasma bombardment in PISCES; Presheath profiles in simulat- 
ed tokamak edge plasmas; Boundary asymmetries and plasma flow 
to the ALT-II toroidal belt pump limiter; ALT-II toroidal belt 
pump limiter performance in TEXTOR; and An in-situ spectrosco- 
pic erosion yield measurement with applications to sputtering and 
surface morphology alterations. 


55906 (UCRL—52000-88- 5, pp 15-24) Microwave Toka- 
mak Experiment. May 1988. NTIS, PC A03/MF AOl. 
Order Nenber DE88015062/JAW. 

In Energy and Technology Review, May 1988. 

The Microwave Tokamak Experiment, now under construc- 
tion at the Laboratory, will use microwave heating from a free- 
electron laser. The intense microwave pulses will be injected into 
the tokamak to realize several goals, including a demonstration of 
the effects of localized heat deposition within magnetically confined 
plasma, a better understanding of energy confinement in tokamaks, 
and use of the new free-electron laser technology for plasma heat- 
ing. The experiment, soon to be operational, provides an opportuni- 
ty to study dense plasmas heated by powers unprecedented in the 
electron-cyclotron frequency range required by the especially high 
magnetic fields used with the MTX and needed for reactors. 1 ref- 
erences, 5 figures, 3 tables. 


55907 Self-consistent stochastic electron heating in radio 
frequency discharges. Goedde, C.G.; Lichtenberg, A.J.; Lie- 
berman, M.A. (Department of Physics, University of Cali- 
fornia, Berkeley, California 94720). Journal of Applied Phys- 
ics; 64: No. 9, 4375-4383(1 Nov 1988). 

Fermi acceleration is considered as an underlying mechanism 
for electron heating in rf discharges, in which the heating arises 
from the reflection of electrons from moving sheaths. By examining 
the dynamics of the electron collisions with the sheaths, the map 
that describes the electron motion is derived. For high-frequency 
discharges (w/27>50 MHz), the electron motion is shown to be 
stochastic. By combining these dynamics with collisional effects in 
the bulk plasma and incorporating self-consistent physical con- 
straints, a self-consistent model of the discharge is developed. The 
modei is used to calculate physically interesting quantities, such as 
the electron temperature and average lifetime, and to predict the 
minimum pressure necessary to sustain the plasma. The distribution 
of electron energies is shown to be non-Maxwellian. These results 
can be applied to experimentally interesting parallel-plate rf plasma 
discharges to predict the operating conditions necessary for sto- 
chastic heating to occur. 
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55908 Hot-electron production due to the ion acoustic 
decay instability in a long underdense plasma. Mizuno, K.; 
De Groot, J.S.; Woo, W.; Rambo, P.W.; Estabrook, K.G. 
(Department of Applied Science, University of California, 
Davis, California 95616). Physical Review [Section] A: Gener- 
al Physics; 38: No. 8, 4344-4347(15 Oct 1988). 

Laboratory and particle simulation experiments are used to 
show that moderate-power microwaves (laser light) [IA?/T/sub e/ 
(W/cm?)(uin?/keV)approx. <5 x 10/sup 14/ for ZT/sub e//T/sub 
<u/ = 10] strongly heat hot electrons due to parametric instabil- 
ities in an underdense plasma, when the microwaves are incident on 
a large-scale-length plasma. The anomalous collision frequency is as 
high as v/sup *//wo~4 x 10/sup -2/. The hot electrons are strong- 
ly heated due to the large size of the instability region. 


55909 Study of giant edge-localized modes in DIII-D and 
comparison with ballooning theory. Gohil, P.; Ali Mahdavi, 
M.; Lao, L.; Burrell, K-H.; Chu, M.S.; DeBoo, J.C.; Hsieh, 
C.L.; Ohyabu, N.; Snider, R.T.; Stambaugh, R.D.; and 
others. (General Atomics, San Diego, California 92138). 
Physical Review Letters; 61: No. 14, 1603-1606(3 Oct 1988). 

In DIII-D H-mode plasmas, large amplitude modulation of 
steep edge electron pressure gradients are observed during the oc- 
currences of giant edge-localized modes (ELM’s). For a consider- 
able range of plasma currents (1 to 2 MA), the experimental pres- 
sure gradient before a giant ELM is close to the theoretically pre- 
dicted marginal stability limit for the first regime of the ideal bal- 
looning mode. These results, together with observations showing 
that ELM'’s originate in the region of bad curvature, strongly sug- 
gest that ELM’s are triggered by ballooning mode instabilities. 


55910 Atomic parameters for dielectronic satellite spectra 
of hydrogenlike iron. Bhalla, C.P.; Karim, K.R. (Kansas 
State University, Cardwell Hall, Department of Physics, 
Manhattan, Kansas 66506). Review of Scientific Instruments; 
59: No. 8, 1527-1529(Aug 1988). 

Theoretical atomic parameters for the dielectronic satellite 
lines of the Fe XXVI resonance line are presented. These satellite 
lines correspond to radiative transitions from states with electron 
configurations 2Inl' for n = 2, 3, and 4. A comparison of our calu- 
lations, based on the Hartree--Fock--Slater atomic model, with 
those obtained with the Z-expansion technique and with the scaled 
multiconfiguration Thomas--Fermi model shows reasonable agree- 
ments for n = 2, but systematic and sometimes significant differ- 
ences in F/sup */2 values for n = 3 and 4 satellites are found be- 


tween our results and those obtained with the Thomas--Fermi 
model. 


55911 Atoms in dense plasmas. More, R.M. (Lawrence 
Livermore National Lab., CA (USA)). pp 155-215 of Atoms 
in unusual situations. Briand, J.P. (ed.). New York, NY; 
Plenum Press (1987). (CONF-8506239—). Contract W-7405- 
ENG-48. 

From NATO advanced study institute on atoms in unusual 
situations; Cargese, France (13 Jun 1985). 

This paper covers some aspects of the theory of atomic 
processes in dense plasmas. Because the topic is very broad, a few 
general rules which give useful guidance about the typical behavior 
of dense plasmas have been selected. These rules are illustrated by 
semiclassical estimates, scaling laws and appeals to more elaborate 
calculations. Included in the paper are several previously unpub- 
lished results including a new mechanism for electron-ion heat ex- 
change (section II), and an approximate expression for oscillator- 
strengths of highly charged ions (section V). However the main 
emphasis is not upon practical formulas but rather on questions of 
fundamental theory, the structural ingredients which must be used 
in building a model for plasma events. What are the density effects 
and how does one represent them? Which are most important? 
How does one identify an incorrect theory? The general rules help 
to answer these questions. 106 references, 23 figures, 2 tables. 


ERA-13/23 / 7684 


7002 Fusion Power Plant Technology 


REFER ALSO TO CITATION(S) 54390, 55872, 55905, 55906 


55912 (ANL/FPP/TM—227) Liquid metal flow in a 
large-radius elbow with a uniform magnetic fluid. Moon, T.J.; 
Walker, J.S. (Argonne National Lab., IL (USA). Fusion 
Power Program). Jul 1988. Contract W-31109-ENG-38. 32p. 
NTIS, PC A03/MF AOl1; 1; GPO Dep. Order Number 
DE88016957/JAW. 

This paper treats the liquid-metal flow in an elbow between 
two straight, rectangular ducts. There is a uniform magnetic field in 
the plane of the elbow. The duct has thin, electrically conducting 
walls. The Hartmann number and the interaction parameter are as- 
sumed to be large, while the magnetic Reynolds number is assumed 
to be small. Solutions for the velocity at each cross section of the 
elbow and for the pressure drop due to three-dimensional effects 
are presented. 10 refs., 5 figs. 


55913 (ANL/FPP/TM—228) Three-dimensional MHD 
[magnetohydrodynamic] flows in rectangular ducts of liquid- 
metal-cooled blankets. Hua, T.Q.; Walker, J.S.; Picologlou, 
B.F.; Reed, C.B. (Argonne National Lab., IL (USA). 
Fusion Power Program). Jul 1988. Contract W-31109-ENG- 
38. 37p. NTIS, PC A03/MF AOl1; 1; GPO Dep. Order 
Number DE88016956/JAW. 

Magnetohydrodynamic flows of liquid metals in rectangular 
ducts with thin conducting walls in the presence of strong nonuni- 
form transverse magnetic fields are examined. The interaction pa- 
rameter and Hartmann number are assumed to be large, whereas 
the magnetic Reynolds number is assumed to be small. Under these 
assumptions, viscous and inertial effects are confined in very thin 
boundary layers adjacent to the walls. A significant fraction of the 
fluid flow is concentrated in the boundary layers adjacent to the 
side walls which are parallel to the magnetic field. This paper de- 
scribes the analysis and numerical methods for obtaining 3-D solu- 
tions for flow parameters outside these layers, without solving ex- 
plicitly for the layers themselves. Numerical solutions are presented 
for cases which are relevant to the flows of liquid metals in fusion 
reactor blankets. Experimental results obtained from the ALEX ex- 
periments at Argonne National Laboratory are used to validate the 
numerical code. In general, the agreement is excellent. 5 refs., 14 
figs. 





55914 (CEA-CONF—9357) Conceptual design of a super- 
conducting coil system cooled by forced flow HE II for the 
central column of net. Ciazynski, D.; Duchateau, J.L.; 
Turck, B. (Association Euratom-CEA, Centre d’Etudes Nu- 
cleaires de Cadarache, 13 - Saint-Paul-lez-Durance (France). 
Dept. de Recherches sur la Fusion Controlee). 1987. 4p. 
(CONF-870901_.). NTIS (US Sales Only), PC A02/MF 
A01. Order Number DE88754687/JAW. 

From 10. international conference on magnet technology 
(MT-10); Boston, MA, USA (21 Sep 1987). 

In order to increase the maximum flux sweep, a present 
trend is to design ohmic coils producing fields as high as II teslas. 
In Niobium-Titanium, critical current densities of 10/sup 9/ A/m/ 
sup 2/ at 1.8 K under a field of 11 teslas are now claimed by sever- 
al manufacturers. This in addition enables to make use of the out- 
standing cooling properties of He II. The forced flow technics can 
again be envisaged for He II to remove the heat load. Two solu- 
tions are investigated. The first one uses a 40 kA cable wound in 
double pancakes. The second one makes use of several conductors 
layer wound and current supplied in parallel. 


55915 (CEA-CONF—9358) Quench and safety tests on a 
toroidal field coil of Tore Supra. Ciazynski, D.; Cure, C.; 
Duchateau, J.L. and others. (Association Euratom-CEA, 
Centre d'Etudes Nucleaires de Cadarache, 13 - Saint-Paul- 
lez-Durance (France). Dept. de Recherches sur la Fusion 
Controlee). 1987. 4p. (CONF-870901—). NTIS (US Sales 
a PC A02/MF AOl. Order Number DE88754688/ 
AW. 


From 10. international conference on magnet technology 
(MT-10); Boston, MA, USA (21 Sep 1987). 


7685 / ERA-13/23 


-As a part of the safety analysis of the magnet, three 
quenches have been initiated in one of the TF coils in the Saclay 
test facility. While transporting a given current, the coil is insulated 
from the refrigerator: the temperatures of the helium and of the coil 
increase slowly on account of thermal losses. At the current sharing 
temperature a quench rapidly propagates and the protection system 
makes the coil discharge in the dump resistor. At three levels of 
current, electrical, thermal and hydraulic measurements have been 
performed. All these results are taken into account for the safety 
design of TORE SUPRA. 


55916 (CEA-CONF—9363) Influence of radiation on the 

of welds and joints. Tavassoli, A.A. (CEA Centre 
d'Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette (France). 
Dept. de Technologie). 1987. 19p. (CONF-871036—). NTIS 
(US Sales Only), PC A03/MF AOl. Order Number 
DE88754693/JAW. 

From 3. international conference on fusion reactor materials; 
Karlsruhe, F.R. Germany (4 Oct 1987). 

The effect of radiation on mechanical properties of candidate 
structural materials for the first wall and breeder blanket of fusion 
reactors is reviewed. The accent is placed on austenitic stainless 
steel type 316L and its weld metals and design parameters consid- 
ered are similar to those currently specified for the Next European 
Torus, namely, irradiation doses = 15 dpa, temperatures = 400/ 
sup 0/C, number of pulse cycles = 10/sup 5/ and hold times = 15 
mn. The effect of irradiation on other materials, including austenitic 
stainless steel type 304L, weld metal type 308L and ferritic/marten- 
sitic steels (9-12% Cr - Mo), as well as other service conditions 
such as temperatures as high as 550/sup 0/C are also briefly dis- 
cussed. The data collected and presented in this review are those 
usually measured, before and after irradiation, through tensile, 
impact toughness, fracture toughness, fatigue, creep-fatigue and fa- 
tigue crack propagation testing. In each case the influence of irra- 
diation parameters on the observed changes are discussed and rela- 
tive conclusions are drawn. The most important observation made 
is the lack of medium dose irradiation data on the weld metal and 
in particular on the electron beam welded joints. 


55917 (CFFTP-B—86003) Fusion blanket program at 
Chalk River. Hastings, I.J. (Atomic Energy of Canada Ltd., 
Chalk River, Ontario. Chalk River Nuclear Labs.). (Canadi- 
an Fusion Fuels Technology Project, Toronto, Ontario). 
Mar 1986. 14p. (AECL—9201). NTIS (US Sales Only), PC 
A03/MF AO1. Order Number DE88703111/JAW. 

Work on the Fusion Blanket Program commenced at Chalk 
River in 1984 June. Co-funded by Canadian Fusion Fuels Technol- 
ogy Project and Atomic Energy of Canada Limited, the Program 
utilizes Chalk River expertise in instrumented irradiation testing, ce- 
ramics, tritium technology, materials testing and compound chemis- 
try. This paper gives highlights of studies to date on lithium-based 
ceramics, leading contenders for the fusion blanket. 


55918 (CONF-881009—1) Corrosion and mass transfer of 
ferrous alloys in Pb-17 at. % Li. Tortorelli, P.F. (Oak Ridge 
National Lab., TN (USA)). 1988. Contract ACO05- 
840R21400. 10p. NTIS, PC A03/MF A0Ol; 1; GPO Dep. 
Order Number T188013247/JAW. 

From 4. international conference on liquid metal engineering 
and technology; Avignon, France (17 Oct 1988). 

Long term exposures of type 316 stainless and Fe--12Cr-- 
IMoVW steels to thermally convective Pb-17 at. % Li demonstrat- 
ed the aggressiveness of this environment, the greater corrosion 
susceptibility of the austenitic stainless steel, the constancy of the 
Fe--12Cr surface composition, and the applicability of a surface de- 
stabilization model. Cold work affected the penetration of type 316 
stainless steel. Deposition in the type 316 stainless steel system ap- 
peared to be influenced by the effectiveness of nucleation and/or 
adhesion of deposits. In the Fe--12Cr--IMoVW steel loop, solubili- 
ty-driven reactions appeared to be the most important process in 
deposition. 13 refs., 5 figs., 1 tab. 
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55919 (CONF-881031—4) STX [Spherical Torus Experi- 
ment] magnet fabrication and testing to 16 T. McManamy, 
T.J.; Benson, R.D.; Brown, R.L.; Henkel, G.H.; Lazarus, 
E.A.; Williamson, D.E.; Wilson, C.T. Jr. (Oak Ridge Na- 
tional Lab., TN (USA)). 1988. Contract AC05-840R21400. 
— PC A03/MF AO1. Order Number DE88016780/ 


From 8. topical meeting on technology of fusion energy; Salt 
Lake City, UT, USA (9 Oct 1988). 

A prototype ohmic heating coil for the proposed Spherical 
Torus Experiment (STX) has been designed, fabricated, and suc- 
cessfully tested to 16 T, well above its design operating field and 
stress levels. The conductor material was Glidcop Al-15 with a 
copper tube for water cooling soldered into a groove. The magnet 
winding inner and outer radii were 7.5 cm and 14.2 cm, respective- 
ly, and the axial length was 48 cm. The magnet heated to approxi- 
mately 90{degree}C during a pulse and was cooled within 2 min. 
All design and performance goals were met or exceeded. 5 refs., 10 
figs. 


55920 (CONF-8806198—2-Vugraphs) Application of low 
activation materials for near-term machines. Bloom, E.E. 
(USDOE Office of Energy Research, Washington, DC. 
Office of Fusion Energy). 1988. Contract AC05-840R21400. 
eo PC A03/MF AO1. Order Number DE88013195/ 

From International symposium on reduced activation alloys 
for fusion service; Andover, MA, USA (29 Jun 1988). 

This paper contains viewgraphs on low activation materials 
used in thermonuclear reactors. Safety, economic and environmen- 
tal factors are discussed. In particular waste disposal, shielding, and 
stress properties are included. (LSP) 


55921 (DOE/ET/52047—6) High temperature blankets 
for non-electrical/electrical applications of fusion reactors: 
Progress report, July 15, 1983--November 30, 1984. Ribe, 
F.L.; Woodruff, G.L. (Washington Univ., Seattle (USA). 
Dept. of Nuclear Engineering). 15 Aug 1988. Contract 
AS06-78ET52047. 1lp. (UWFPP—40). NTIS, PC A03/MF 
AO1. Order Number DE88017307/JAW. 

We report a continuation of work done in collaboration with 
the Lawrence Livermore National Laboratory (LLNL) on design 
studies of the tandem-mirror fusion reactor (TMR) coupled to the 
General Atomic (GA) sulfur-iodine thermochemical process for 
producing hydrogen. During this report period the emphasis was 
on a solid-breeder gas cooled “cannister” blanket for TMR-based 
hydrogen production. This work was integrated with the Depart- 
ment of Energy (DOE), Office of Fusion Energy (OFE) Blanket 
Comparison and Selection Study, coordinated by the Argonne Na- 
tional Laboratory (ANL). The areas investigated by the two princi- 
pal investigators and their students were the following: Plasma en- 
gineering of the TMR, including the magnets. Neutronics transport 
support for the synfuel blanket and shield. Completion of studies of 
the GA sulfur-iodine process. Under subcontract D.S. Rowe of 
Rowe and Associates worked with both UW and LLNL personnel 
on Mechanical design and thermal hydraulics of a high tempera- 
ture, solid breeder blanket. 2 refs., 3 figs. 


55922 (INDC(CCP)—282/GFR, pp 5-17) Choice of ac- 
tivation detectors for integral experiments in the fusion reac- 
tor blanket models. Berzonis, M.A.; Bondars, Kh.Ya.; Nie- 
dritis, A.M.; Zagrayadskij, V.A.; Konakov, S.A.; Novikov, 
V.M.; Chuvilin, D.Yu. (Latvijskij Gosudarstvennyj Univ., 
Riga (USSR); Gosudarstvennyj Komitet po Ispol’zovaniyu 
Atomnoj Ehnergii SSSR, Moscow. Inst. Atomnoj Ehner- 
gii). Apr 1988. NTIS (US Sales Only), PC A03/MF AOl1. 
Order Number DE88703863/JAW. 

In Influence of a priori information and choice of activation 
detectors in integral experiments on the accuracy of neutron spec- 
trum unfolding in fusion reactor blanket models. 

In order to avoid the use of detectors with low information 
content or predominantly activated by the source neutrons in the 
studies of the interaction of 14 MeV fusion neutrons with prospec- 
tive fusion reactor blanket materials, selection criteria are proposed 
for the choice of suitable sensitive activation detectors for inelasti- 
cally scattered neutron spectrometry. For this purpose spectral sen- 
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sitivity coefficients are defined and calculated for detectors widely 
used in experiments. Further selection is then made according to 
the sensitivity to the shape of the neutron spectrum by defining and 
calculating appropriate sensitivity coefficients. The influence of the 
choice of activation detectors on analysis results is demonstrated in 
neutron spectra unfolding for a lithium assembly. 14 refs, 4 tabs. 


55923 (INDC(CCP)—282/GFR, pp 19-34) Influence of 
a priori information on the accuracy of thermonuclear” neu- 
tron spectrum unfolding. Bondars, Kh.Ya.; Niedritis, A.M.; 
Konakov, S.A.; Chuvilin, D.Yu. (Latvijskij Gosudarstven- 
nyj Univ., Riga (USSR); Gosudarstvennyj Komitet po 
Ispol'zovaniyu Atomnoj Ehnergii SSSR, Moscow. Inst. 
Atomnoj Ehnergii). Apr 1988. NTIS (US Sales Only), PC 
A03/MF AO1. Order Number DE88703863/JAW. 

In Influence of a priori information and choice of activation 
detectors in integral experiments on the accuracy of neutron spec- 
trum unfolding in fusion reactor blanket models. 

The results of research on the sensitivity of the unfolded 
neutron spectrum characteristic for thermonuclear systems to the 
accuracy of a priori information in the form of a starting spectrum 
are presented. Using a model spectrum for thermonuclear neutrons 
the problem for neutron spectra unfolding from measured reaction 
rates is defined and the results of the neutron spectrum unfolding as 
a function of two parameters - the effective nuclear temperature 
and the fraction of source neutrons in the total flux - are given. 9 
refs, 6 figs, 7 tabs. 


55924 (INDC(CCP)—282/GFR) Influence of a priori in- 
formation and choice of activation detectors in integral ex- 
periments on the accuracy of neutron spectrum unfolding in 
fusion reactor blanket models. (International Atomic Energy 
Agency, Vienna (Austria). International Nuclear Data Com- 
mittee). Apr 1988. Vp. NTIS (US Sales Only), PC A03/MF 
A01. Order Number DE88703863/JAW. 

The individual papers in this collection have been abstracted 
and indexed separately. The main thrust of the collection is the in- 
fluence of neutron spectra data on the accuracy of fusion breeding 
blanket models. 


55925 (IPPJ-DT—136) Development of high power RF 
divider. Kishimoto, Shigeru; Shoji, Tatsuo. (Nagoya Univ. 
(Japan). Faculty of Engineering). (Nagoya Univ. (Japan). 
Inst. of Plasma Physics). Feb 1988. 16p. (In Japanese). 
NTIS (US Sales Only), PC A03/MF AO1. Order Number 
DE88754802/JAW. 

High power multi antenna RF heating system has been de- 
veloped. The RF power of 500 KW (f = 7 - 28 MHz) is divided 
into twelve lines by means of 3 db coupler and two six channel 
power dividers, and those are fed to the twelve ICRF antennas 
through impedance matching circuits. 


55926 (JAERI-M—88-086) Conceptual design of a nega- 
tive-ion-grounded advanced tokamak reactor. NAVIGATOR 
(FER). Yamamoto, Shin; Ohara, Yoshihiro; Tani, Keiji and 
others. (Japan Atomic Energy Research Inst., Naka, Ibar- 
aki. Naka Fusion Research Establishment). (Japan Atomic 
Energy Research Inst., Tokyo). May 1988. 191p. NTIS (US 
Sales Only), PC A09/MF AOl. Order Number 
DE8&8754807/JAW. 

The NAVIGATOR concept is based on the negative-ion- 
grounded 500 keV 20 MW neutral beam injection system (NBI 
system), which has been proposed and studied at JAERI. The 
NAVIGATOR concept contains two categories; one is the NAVI- 
GATOR machine as a tokamak reactor, and the other is the NAV- 
IGATOR philosophy as a guiding principle in fusion research. The 
NAVIGATOR machine implies an NBI heated and full inductive 
ramped-up reactor. The NAVIGATOR concept should be applied 
in a phased approach to and beyond the operating goal for the 
FER (Fusion Experimental Reactor, the next generation tokamak 
machine in Japan). The mission of the FER is to realize self-igni- 
tion and a long controlled burn of about 800 seconds and to devel- 
op and test fusion technologies, including the tritium fuel cycle, su- 
perconducting magnet, remote maintenance and breeding blanket 
test modules. The NAVIGATOR concept is composed of three 
major elements, that is, reliable operation scenarios, reliable main- 
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tenability and sufficient flexibility of the reactor. The NAVIGA- 
TOR concept well supports the ideas of phased operation and 
phased construction of the FER, which will result in the reduction 
of technological risk. The NAVIGATOR concept is expected to 
bring forth the fruits growing up in the present large tokamak ma- 
chines in the form of next generation machines. In addition, the 
NAVIGATOR concept will supply many required databases for 
the DEMO reactor. The details of the NAVIGATOR concept is 
described in this paper, and the concept may indicate a feasible 
strategy for developing fusion research. 


55927 (JAERI-M—88-101) Legge a study of angu- 
lar neutron flux spectra on a slab surface to assess nuclear 
data and calculational methods for a fusion. reactor design. 
Oyama, Yukio. (Ja Atomic Energy Research Inst., 
Tokai, Ibaraki. Tokai Research Establishment). (Japan 
Atomic Energy hesmceh Inst., Tokyo). Jun 1988. 1317p. 
NTIS (US Sales Only), PC A07/MF AOl. Order Number 
DE88754815/JAW. 

This paper presents an experimental approach to interpret 
the results of integral experiments for fusion neutronics research. 
The measurement is described of the angular neutron flux on a re- 
stricted area of slab assemblies with D-T neutron bombardment by 
using the time-of-flight (TOF) method with an NE213 neutron de- 
tector over an energy range from 0.05 to 15 MeV. A two bias 
scheme was developed to obtain an accurate detection efficiency 
over a wide energy range. The detector-collimator response func- 
tion was introduced to define the restricted surface area and to de- 
termine the effective measured area. A series of measurements of 
the angular neutron flux on slabs of fusion blanket materials, i.e., 
Be, C, and Li/sub 2/0, as functions of neutron leaking angle and 
slab thickness have been performed to examine neutron transport 
characteristics in bulk materials. The calculational analyses of the 
experimental results have been also carried out by using Monte 
Carlo neutron transport codes, ic. MORSE-DD and MCNP. The 
existing nuclear data files, ic. JENDL-3PR1, -3PR2, ENDF/B-IV 
and -V were tested by comparing with the experimental results. 
From the comparisons, the data on C and /sup 7/Li in the present 
files are fairly sufficient. Those on beryllium, however, is insuffi- 
cient for the estimation of high threshold reactions such as tritium 
production in a fusion reactor blanket design. It is also found that 
the total and elastic cross sections are more important for accurate 
predictions of neutronic parameters at deep position. The compari- 
sons between the measured and calculated results provide informa- 
tion to understand the results of the previous integral experiments 
for confirmation of accuracy of fusion reactor designs. 






55928 (KEK—87-25, pp 1-4) Status of JT-60 control 
system. Kimura, Toyoaki. (Japan Atomic Energy Research 
Inst., Naka, Ibaraki. Naka Fusion Research Establishment). 
Jan 1988. (In Japanese). NTIS (US Sales Only), PC A06/ 
MF AOl. Order Number DE89780002/JAW. (CONF- 
8711226—). 

From 1. workshop on control systems; Oho, Japan (26 Nov 
1987). 

. JT-60 consists of more than ten components such as the to- 
kamak machine, magnet power supplies and heating equipments 
which are separately operated in the preparatoty stages for plasma 
Operation and organized to perform pulsive operation of plasma dis- 
charge. Therefore from the view points of high reliability and high 
speed processing the JT-60 control system was consequently de- 
signed with the features of hierarchical structure, multi-computer 
control, CAMAC interfaces and protective interlock with relay 
logic. This paper reports an overview of its system configuration 
and functions and an evaluation of its performance on the basis of 
operational experience for the period over two years and a half. 





55929 (KEK—87-25, pp 30-33) Improvement of the con- 
trol system and energy measurement system in GEKKO XII 
glass laser system. Urushihara, S.; Suzuki, K.; Kanabe, T.; 
Jituno, T.; Nakatsuka, M.; Nakai, S. (Osaka Univ., Suita 
(Japan). Inst. of Laser Engineering). Jan 1988. (In Japanese). 
NTIS (US Sales Only), PC A06/MF AO1. Order Number 
DE89780002/JAW. (CONF-8711226—). 

From 1. workshop on control systems; Oho, Japan (26 Nov 
1987). 
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“The present status of the control and energy measurement 
system of GEKKO XII high power glass laser system is described. 
The improvement has been made on the system reliability and the 
accuracy of the energy measurement. The grade up system of 
GEKKO XII for 100 kJ output energy at 0.35 ym wavelength is 
also described. 


55930 (KEK—87-25, pp 34-37) Operating and control 
system of the tandem mirror GAMMAI10. Tsubouchi, D.; 
Itakura, A.; Miyoshi, S. (Tsukuba Univ., Sakura, Ibaraki 
(Japan). Plasma Research Center). Jan 1988. (In Japanese). 
NTIS (US Sales Only), PC A06/MF AO1. Order Number 
DE89780002/JAW. (CONF-8711226—). 

From 1. workshop on control systems; Oho, Japan (26 Nov 
1987). 

” GAMMA 10 is an axisymmetrized tandem mirror with ther- 
mal barrier. Power of a magnet and a heating system is supplied by 
an ac motor generator, which is controlled by a local micro-com- 
puter system. Experiments are controlled by a supervisory comput- 
er system. 


55931 (KEK—87-25, pp 57-60) JT-60 plasma control 
system. Kurihara, K. (Japan Atomic Energy Research Inst., 
Naka, Ibaraki. Naka Fusion Research Establishment). Jan 
1988. NTIS (US Sales Only), PC A06/MF AOl. Order 
Number DE89780002/JAW. (CONF-8711226—). 

From 1. workshop on control systems; Oho, Japan (26 Nov 
1987). 

” JT-60 plasma control can be performed by the supervisory 
controller, the measurement system and actuators such as the poloi- 
dal field coil power supplies, gas injectors, neutral beam injection 
(NBI) heating system and radio frequency (RF) heating system. 
One of the most important characteristics of this system is a perfect 
digital control one composed of mini-computers, fast array proces- 
sors and CAMAC modules, and it has large flexibility and few 
troubles to adjust the system. This system started to be operated in 
April 1985, after the six-year-long design, construction and testing, 
and have been operated and improved many times for two years. In 
this paper, the final system specification and its performance are 
presented aiming at the technological aspect of hardware and soft- 
ware. In addition, and experienced troubles are also presented. 


55932 (KEK—87- 25, pp 61-64) JT-60 magnet power 
supply overview. Its control and protection. Omori, Keni- 
chiro; Matsukawa, Tatsuya; Matsukawa, Makoto; Aoyagi, 
Tetsuo; Shimada, Ryuichi. (Japan Atomic Energy "Research 
Inst., Naka, Ibaraki. Naka Fusion Research Establishment). 
Jan 1988. (In Japanese). NTIS (US Sales Only), PC A06/ 
MF AOl. Order Number DE89780002/JAW. (CONF- 
8711226—). 
From 1. workshop on control systems; Oho, Japan (26 Nov 
1987). 
In a tokamak, the plasma current along the toroidal magnetic 
field establishes the equilibrium configuration with the assistance of 
the added poloidal magnetic fields. In the operation of tokamak 
magnet system, which is divided briefly into the toroidal and poloi- 
dal field, a large pulsed electric power is required to magnetize the 
coils for plasma excitation and confinement. The toroidal field 
power supply is composed of the utility power network system and 
the motor generator system. Either both or each of them can 
supply the toroidal field coils with sufficient electric power depend- 
ing on various operational requirements. The poloidal field power 
supply excites the poloidal field coils. Fast and accurate control of 
coil currents is required to maintain the plasma’s shape and current. 
Therefore thyristor convertors are used to quickly and accurately 
control the DC output power using the direct digital control 
(DDC) method which is specially developed for JT-60. 


559353 (KEK—87-25, pp 65-68) Test of JT-60 control 
system. Kimura, Toyoaki; Kurihara, Kenichi; Yonekawa, 
Izuru; Takahashi, Minoru; Nakayama, Naohide; Moriyama, 
Kunio; Murai, Katsuji; Matsuki, Tsutomu. (Japan Atomic 
Energy Research Inst., Naka, Ibaraki. Naka Fusion Re- 
search Establishment). Jan 1988. (In Japanese). NTIS (US 
Sales Only), PC A06/MF AOl. Order Number 
DE89780002/JAW. (CONF-8711226—). 
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From 1. workshop on control systems; Oho, Japan (26 Nov 
1987). 

JT-60 is a large fusion experimental device which is 
equipped with a number of subsystems. In order to confirm the per- 
formance of the control system, the systematic test was carried out 


step by step. 


55934 (KEK—87- 25, pp 69-72) Quality control of the 
software in the JT-60 computer control system. Isaji, No- 
buaki. (Japan Atomic Energy Research Inst., Naka, Ibaraki. 
Naka Fusion Research Establishment). Jan ‘1988. (in Japa- 
nese). NTIS (US Sales Only), PC A06/MF AOl. Order 
Number DE89780002/JAW. (CONF-8711226—). 

From 1. workshop on control systems; Oho, Japan (26 Nov 
1987). 

Improvements of the JT-60 control system are constantly re- 
quired as the experiments go on. In order to keep the integrity of 
the whole system in case of modifying the control functions, the 
idea of quality control has been introduced into the software devel- 
opment. The objective of quality control in the JT-60 control 
system is to accelerate the software development. The QC activities 
lay emphasis on making the present status of the software clear and 
establishing the standard procedure of the software development. 
The support tools for grasping the present status of the control 
system have been developed in the general purpose large computer, 
where the database on the structure of programs and the relations 
among programs and tables are installed. Document control is also 
very important. This paper reports these QC activities and their 
problems for the JT-60 control system. 


55935 (KEK—87-25, pp 73-76) Computer control system 
of JT-60 NBI system. Akiba, M.; Kawai, M.; Komata, M.; 
Ohhara, H.; Usui, K. (Japan Atomic Energy Research Inst., 
Naka, Ibaraki. Naka Fusion Research Establishment). Jan 
1988. NTIS (US Sales Only), PC A06/MF AOl. Order 
Number DE89780002/JAW. (CONF-8711226—). 

From 1. workshop on control systems; Oho, Japan (26 Nov 
1987). 

m A computer control system of the JT-60 neutral beam injec- 
tion system(NBI) is presented. The neutral beam system consists of 
14 beam line units with 28 ion sources. The computer system sup- 
ports system monitoring and ion source operation. Although our 
usual neutral beam system had been needed at least two operators 
for operating one unit, at the JT-60 NBI system only five operators 
can control all beam line units by the computer. Major characteris- 
tics of the computer system is as follows; 1. Keyboard-free oper- 
ation and visual graphics for supporting easy operation. 2. Auto- 
matic ion source conditioning function. 3. Beam energy control 
during beam extraction. The computer system has successfully 
worked over one year, and supported reliable injection of over 20 
MW neutral beam power and low density experiments with beam 
energy control injections. 


55936 (KEK—87-25, pp 77-80) Development of the JT- 
60 NBI computer system. Akiba, Masato; Hayashi, Soichiro; 
Yamao, Akihiro; Saito, Fusao. (Japan Atomic Energy Re- 
search Inst., Naka, Ibaraki. Naka Fusion Research Establish- 
ment). Jan 1988. (In Japanese). NTIS (US Sales Only), PC 
A06/MF A0O1. Order Number DE89780002/JAW. (CONF- 
8711226—). 

From 1. workshop on control systems; Oho, Japan (26 Nov 
1987). 

” The neutral beam injection (NBI) is used on the plasma heat- 
ing system of JT-60, a large scale tokamak equipment built in Japan 
Atomic Energy Research Institute. The computer system was intro- 
duced in order to monitor and operate the NBI system efficiently, 
and to execute NBI data processing. This computer is effective to 
reduce the load of the operator. The features of the computer 
system are as follows; (1) The system uses CAMAC and GP-IB, in 
order to gather and monitor many NBI data by distribution of 
system load. (2) The system communicates with a JT-60 central 
control system (ZENKEI) and sequence controller (SC) etc, and 
executes the operation sequence. (3) The system has various data 
processing functions for the saved data of JT-60 NBI. (4) The 
system takes the icon menu for CRT man-machine communication, 
and realizes key-board-less man-machine communication, in order 
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to realize easy operation of the NBI system. This report describes 
the JT-60 NBI computer system. 


55937 (KEK—87-25, pp 81-84) Automatic operation of 
cryopump system for JT-60. Shibanuma, Kiyoshi; Akino, 
Noboru; Dairaku, Masayuki; Ouchi, Yutaka; Ono, Yoichi; 
Matsumoto, Kozo. (Japan Atomic Energy Research Inst., 
Naka, Ibaraki. Naka Fusion Research Establishment). Jan 
1988. (In Japanese). NTIS (US Sales Only), PC A06/MF 
A01. Order Number DE89780002/JAW. (CONF-8711226— 


From 1. workshop on control systems; Oho, Japan (26 Nov 
1987). 

7 Operations of a helium refrigerator and 14 cryopumps are 
controlled in all modes automatically by a process computer. Fea- 
tures of the automatic control of the cryogenic systems are as fol- 
lows: (1) control of imbalance cool down behavior among 14 cryo- 
pumps in cool down mode, (2) stable supply control of liquid 
helium from a liquid helium dewar to cryopumps in consideration 
of the holding balance of helium in gas helium storage tanks, a 
liquid helium dewar and cryopumps in a closed helium loop. The 
automatic operation of cryogenic systems is carried out successful- 
ly. The automatic control systems contribute to the heating experi- 
ment of JT-60. 


55938 (KEK—87-25) Proceedings of the first workshop 
on control systems. Kanaya, N.; Katch, T.; Kurokawa, S.; 
Pak, C.O. (eds.). (National Lab. for High Energy Physics, 
Oho, Ibaraki (Japan)). Jan 1988. Vp. (in Japanese). (CO 
8711226—). NTIS (US Sales Only), PC A06/MF AOI. 
Order Number DE89780002/JAW. 


From 1. workshop on control systems; Oho, Japan (26 Nov 
1987). 


The individual papers in this workshop have been indexed 
and abstracted separately. 


55939 (LA-UR—88-981) The next logical step in laser- 
fusion development. Fenstermacher, C.A.; Harris, D.B.; 
Dudziak, D.J.; McDonald, T.E.; Cartwright, D.C. (Los 
Alamos National Lab., NM (USA)). 1988. Contract W-7405- 
ENG-36. 5p. (CONF-881031—1). NTIS, PC A02/MF AOI; 
1; GPO Dep. Order Number DE88007825/JAW. 

From 8. topical meeting on technology of fusion energy; Salt 
Lake City, UT, USA (9 Oct 1988). 

This paper discusses the present and future facilities for laser 
produced fusion energy. Cost and efficiency is the major underly- 
ing topic discussed. (LSP) 


55940 (LA-UR—88-1104) Modified magnetic confinement 
configurations based on understanding helicity dissipation and 
pressure driven modes in the spheromak. Jarboe, T.R.; 
Barnes, C.W.; Fernandez, J.C.; Henins, I.; Marklin, G.J.; 
Wysocki, F.J. (Los Alamos National Lab., NM (USA)). 
1988. Contract W-7405-ENG-36. 2p. (CONF-881015—1). 
NTIS, PC A02/MF A0Ol1; 1; GPO Dep. Order Number 
DE88009149/JAW. 

From 12. international conference on plasma physics and 
controlled nuclear fusion research; Nice, France (12 Oct 1988). 

Recent results from the spheromak work at Los Alamos in- 
clude: In decaying spheromaks in the mesh flux conserver, the rate 
of current decay dI/dt depends only on the density n/sub e/ (not 
on I or T/sub e/ as might be expected classically). The particular 
dependence of dI/dt on n/sub e/ suggests that most of the helicity 
is dissipated in the field error regions at the edge where electron- 
neutral hydrogen collisions dominate the electrical resistance. A 
new solid-wall, titanium-gettered flux conserver has been commis- 
sioned, resulting in less field errors than with previous mesh flux 
conserver. A factor of four decrease in dI/dt has been observed. In 
this new flux conserver, clear evidence of a pressure-driven instabil- 
ity has been obtained. To our knowledge, this is the first time a 
pressure driven interchange mode has been directly observed in a 
toroidal geometry. Peak 8 values observed before the onset of the 
mode are of the same order as those predicted at the corresponding 
Mercier limits (8/sub c/ ~ 1%). As a result, flux conserver shapes 
with higher B/sub c/ are now being considered by us. The B/sub 
c/ calculations have been made using Taylor-like (minimum 
energy) magnetic profiles. By changing the flux conserver shape, 
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the q profile of the minimum-energy state can be varied continuous- 
ly from RFP-like to tokamak-like. The highest B/sub c/ (~ 10%) 
are found at these two extremes of the range of magnetic configu- 
rations. 3 refs. 


55941 (LA-UR—88-2889) A high-recycle divertor for 
ITER [International Thermonuclear Experimental Reactor]. 
Werley, K.A.; Bathke, C.G. (Los Alamos National Lab., 
NM (USA)). 1988. Contract W-7405-ENG-36. 7p. (CONF- 
881031—10). NTIS, PC A02/MF AOl. Order Number 
DE89000387/JAW. 

From 8. topical meeting on technology of fusion energy; Salt 
Lake City, UT, USA (9 Oct 1988). 

A coupled one-dimensional (axial/radial) edge-plasma model 
(SOLAR) has been used to investigate tradeoffs between collector- 
plate and edge-plasma conditions in a doublenull, open, high-recy- 
cle divertor (HRD) for a preliminary International Thermonuclear 
Experimental Reactor (ITER) design. A steady-state HRD pro- 
duces in attractive high-density edge plasma (5 {times} 10'°m/sup 
{minus}3/) with sufficiently low plasma temperature (10-20eV) at a 
tungsten plat that the sheath-accelerated ions are below sputtering 
threshold energies. Manageable plate heat fluxes (3-6 MW/m?) are 
achieved by positioning the plate poloidal cross section at a mini- 
mum angle of 15-30{degree} with respect to flux surfaces. 6 refs., 9 
figs. 


55942 (LA-UR—88-2956) The Laboratory Microfusion 
Facility standardized costing methodology. Harris, D.B.; 
Dudziak, D.J. (Los Alamos National Lab., NM (USA)). 
1988. Contract W-7405-ENG-36. 7p. (CONF-881031—13). 


NTIS, PC A02/MF A0Ol1. Order Number DE89000373/ 
JAW. 


From 8. topical meeting on technology of fusion energy; Salt 
Lake City, UT, USA (9 Oct 1988). 

The DOE-organized Laboratory Méicrofusion Facility 
(LMF) has a goal of generation 1000 MJ of fusion yield in order to 
perform weapons physics experiments, simulate weapons effects, 
and develop high-gain inertial confinement fusion (ICF) targets for 
military and civil applications. There are currently three options se- 
riously being considered for the driver of this facility: KrF lasers, 
Nd:glass lasers, and light-ion accelerators. In order to provide a 
basis for comparison of the cost estimated for each of the different 
driver technologies, a standardized costing methodology has been 
devised. This methodology defines the driver-independent costs and 
indirect cost multipliers for the LMF to aid in the comparison of 
the LMF proposal cost estimates. 10 refs., 4 tabs. 


55943 (LA-UR—88-3272) Two-dimensional cross-section 
sensitivity and uncertainty analysis of the LBM [Lithium 
Blanket Module] experiments at LOTUS. Davidson, J.W.; 
Dudziak, D.J.; Pelloni, S.; Stepanek, J. (Los Alamos Na- 
tional Lab., NM (USA)). 1988. Contract W-7405-ENG-36. 
9p. (CONF-880929—3). NTIS, PC A02/MF AOl. Order 
Number DE89000307/JAW. 

From 15. symposium on fusion technology; Utrecht, Nether- 
lands (19 Sep 1988): 

In a recent common Los Alamos/PSI effort, a sensitivity 
and nuclear data uncertainty path for the modular code system 
AARE (Advanced Analysis for Reactor Engineering) was devel- 
oped. This path includes the cross-section code TRAMIX, the one- 
dimensional finite difference S/sub N/-transport code ONEDANT, 
the two-dimensional finite element S/sub N/-transport code 
TRISM, and the one- and two-dimensional sensitivity and nuclear 
data uncertainty code SENSIBL. Within the framework of the 
present work a complete set of forward and adjoint two-dimension- 
al TRISM calculations were performed both for the bare, as well as 
for the Pb- and Be-preceeded, LBM using MATXSS8 libraries. Then 
a two-dimensional sensitivity and uncertainty analysis for all cases 
was performed. The goal of this analysis was the determination of 
the uncertainties of a calculated tritium production per source neu- 
tron from lithium along the central LixO rod in the LBM. Consid- 
ered were the contributions from 'H, °Li, 7Li, °Be, /sup nat/C, 
MN, 160, 75Na, ?7Al, /sup nat/Si, /sup nat/Cr, /sup nat/Fe, /sup 
nat/Ni, and /sup nat/Pb. 22 refs., 1 fig., 3 tabs. 
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55944 (PNL-SA—15472) Irradiation creep behavior of 
the fusion heats of HT9 and modified 9Cr-1Mo. Puigh, R.J.; 
Garner, F.A. (Pacific Northwest Lab., Richland, WA 
(USA)). Sep 1988. Contract AC06-76RL01830;AC06- 
76FF02170. 20p. (CONF-880613—20). NTIS, PC A03/MF 
A01. Order Number DE88015942/JAW. 

From 14. international symposium on effects of radiation on 
materials; Andover, MA, USA (27 Jun 1988). 

In-reactor creep data on the fusion heats of HT9 and a modi- 
fied 9Cr-1Mo steel have been obtained from irradiation of pressur- 
ized tube specimens in the FFTF reactor. These irradiations were 
conducted on specimens which reached {approximately}50 dpa at 
400--540{degree}C and which utilized hoop stresses ranging from 0 
to 200 Mpa. The creep behavior of these two alloys was found to 
be similar and to be consistent with creep data on related alloys ir- 
radiated in either EBR-II or FFTF. A correlation describing the ir- 
radiation-induced creep component of deformation has been devel- 
oped and compared to the available data. These ferritic steels were 
also shown to exhibit a superior resistance to creep and swelling at 
temperatures <520{degree}C when compared to that of the AISI 
316 and PCA austenitic alloys also irradiated in the fusion materials 
program. 18 refs., 5 figs., 2 tabs. 


55945 (PPPL—2496) Safety assessment document (SAD) 
for the Princeton Beta Experiment Modification (PBX-M). 
Stencel, J.R.; Parsells, R.F. (eds.). (Princeton Univ., NJ 
(USA). Plasma Physics Lab.). Apr 1988. Contract AC02- 
76CHO03073. 128p. NTIS, PC A07/MF AOl1; 1; GPO Dep. 
Order Number DE88009356/JAW. 

The Princeton Beta Experiment-Modification (PBX-M) is an 
experimental device of the tokamak type. A tokamak is character- 
ized by a strong toroidal magnetic field composed of an externally 
driven component parallel to the torus centerline modified by the 
field produced by a transformer-driven current (OH) in the con- 
fined plasma. A second magnetic field parallel to the major toroidal 
axis is added to provide radial equilibrium for the plasma. As an 
advanced tokamak, PBX-M will have additional magnetic fields to 
reshape the plasma cross section from a circle into a kidney bean 
shape; it will also be equipped with 6MW or more of auxiliary 
heating power provided by four neutral beam injectors, with RF 
systems, and with an extensive set of diagnostics. Potential hazards 
associated with PBX-M, which are analyzed in this report, result 
from energy stored in the magnetic fields, high voltages necessary 
for the operation of some of the equipment and diagnostics, neutron 
radiation when the neutral beams are run with deuterium and x- 
rays, especially those emitted as a result of plasma-wall interaction. 
This report satisfies the requirements set forth in the PPPL Health 
and Safety Directives, specifically HSD-5003, and in DOE Order 
5481.1B and its Chicago operations supplement (DOE86, DOE82). 


55946 (SAND—88-1896) Ion diode research and diagnos- 
tics. McDaniel, D.H.; Stinnett, R.W.; Leeper, R.J.; Bailey, 
J.E.; Bieg, K.W.; Desjarlais, M.P.; Filter, W.F.; Johnson, 
D.J.; Kensek, R.P.; Lockner, T.R. (Sandia National Labs., 


Albuquerque, NM (USA)). 1988. Contract AC04- 
76DP00789. 29p. (CONF-880928—2). NTIS, PC A03/MF 
A01. Order Number DE88017118/JAW. 

From Course and workshop on inertial confinement fusion; 
Varenna, Italy (6 Sep 1988). 

Ion diode research at Sandia National Laboratories is per- 
formed on the PBFA II accelerator. The goal of this research is to 
deliver a lithium ion beam of approximately 100 TW and greater 
than 1 MJ to an inertial confinement fusion target. These param- 
eters should be adequate to test ICF ignition physics. During this 
past year, over 500 kJ of beam energy was generated with peak 
voltages of over 5 MV. Experiments at 1/4 energy produced a 
focal spot with a FWHM of 5.7 mm diameter for the proton por- 
tion of the beam. Typical diode impedance lifetimes [-Z/(dZ/dt)] of 
30-40 ns, and diode current efficiencies (I/sub ion//I/sub total/) of 
at least 80% were obtained in these experiments. Diode efficiency 
and impedance were found to be critically dependent on the details 
of magnetic field profiles in the diode. A new analytic theory of 
diode operation was developed which explains the operating volt- 
age and current of applied-B diodes. The theory is based on the 
self-consistent equilibrium position of the virtual cathode. The 
theory explains the operating impedance of the PBFA II diode and 
the applied-B diodes fielded on Proto I, Proto II, and PBFA I 
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during the past several years. Particle-in-cell code simulations of 
diode operation are consistent with the predictions of this theory. 
To facilitate diode design, a capability was developed to predict ion 
trajectories in the diode as a function of time and ion species based 
on the experimentally measured voltage and current, the diode ge- 
ometry, and the magnetic field profiles in the diode region. This ca- 
pability provides guidance in modifying the anode geometry and 
the applied magnetic field profiles for optimum focusing of either 
protons or lithium ions. 21 refs., 19 figs. 


55947 (TRITA-PFU—87-15) Extrap conceptual fusion re- 
actor design study. Eninger, J.E; Lehnert, B. (Royal Inst. of 
Tech., Stockholm (Sweden). Dept. of Plasma Physics and 
Fusion Research). Dec 1987. 20p. NTIS (US Sales Only), 
PC A03/MF AOl - Also available from: Royal Inst. of 
Tech., Stockholm (SE). Dept. of Plasma Physics and Fusion 
Research.. Order Number DE88755146/JAW. 

A study has recently been initiated to asses the fusion reac- 
tor potential of the Extrap concept. A reactor model is defined that 
fulfills certain economic and environmental criteria. This model is 
applied to Extrap and a reference reactor is outlined. The design is 
optimized by varying parameters subject to both physics and engi- 
neering constraints. Several design options are examined and key 
engineering issues are identified and addressed. Some preliminary 
results and conclusions of this work are summarized. (authors). 


55948 (UCRL—98514) Design for a fusion materials irra- 
diation facility. Walter, C.E.; Coensgen, F.H. (Lawrence 
Livermore National Lab., CA (USA)). 2 Sep 1988. Contract 
W-7405-ENG-48. 7p. (CONF-880929—2). NTIS, PC A02/ 
MF AO1. Order Number DE88017020/JAW. 

From 15. symposium on fusion technology; Utrecht, Nether- 
lands (19 Sep 1988). 

A fusion materials irradiation facility is required for the 
timely and cost-effective development of economical fusion power. 
Our conceptual machine provides sufficient neutron fluence for ac- 
celerated lifetime material tests in a time span of 1--2 y while pro- 
ducing less than 1 MW of fusion power. Neutral deuterium beams 
at 150 keV are injected into the center of a high-density warm triti- 
um plasma housed in a 12-m-long cylindrical vessel. Superconduct- 
ing magnets hold the plasma, which transfers the power to each 
end of the solenoid. The stainless steel end sections absorb the 
beam power and are externally cooled by high-pressure water to 
maintain the plasma-side wall temperature below 740 K. A service 
loop separates tritium from deuterium in the plasma effluent. Triti- 
um is reinjected at each end. 9 refs., 2 figs., 2 tabs. 


55949 (UCRL—99517) High power Nd:glass lasers as 
drivers for inertial confinement fusion. Powell, H.T.; Camp- 
bell, J.H.; Hunt, J.T.; Lowdermilk, W.H.; Murray, J.R.; 
Speck, D.R. (Lawrence Livermore National Lab., CA 
(USA)). 6 Sep 1988. Contract W-7405-ENG-48. 2p. 
(CONF-880928—3). NTIS, PC A03/MF AOl. Order 
Number DE88017016/JAW. 

From Course and workshop on inertial confinement fusion; 
Varenna, Italy (6 Sep 1988). 

We review the design and performance of the 100-kJ Nova 
laser used for inertial confinement fusion research. in particular, we 
describe a major upgrade to the Nova system which is in progress. 
We also discuss briefly the design of a potential 10-MJ, 1000 TW 
laser, which we have named Athena. 33 refs., 10 figs., 2 tabs. 
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55950 (SAND—88-1938C) Profile of the American trans- 
lator. Newman, P. (Sandia National Labs., Albuquerque, 
NM (USA)). 1988. Contract AC04-76DP00789. 8p. (CONF- 
881094—1). NTIS, PC A02/MF AOl1; 1; GPO Dep. Order 
Number DE88012707/JAW. 

From American Translators Association meeting; Seattle, 
WA, USA (13 Oct 1988). 

This paper reports highlights of the 1987 membership survey 
of the American Translators Association. 3 refs., 14 figs., 3 tabs. 








99 GENERAL AND MISCELLANEOUS 
7002 Fusion Power Piant Technology 


55951 (UCRL—99007) Comparative access rates for 
online documentation and human consulting. Girill, T.R.; 
Tull, C.G. (Lawrence Livermore National Lab., CA 
(USA)). Oct 1988. Contract W-7405-ENG-48. 6p. (CONF- 
8810122—1). NTIS, PC A02/MF A011; 1; GPO Dep. Order 
Number DE88014143/JAW. 

From 51. annual meeting of the American Society for Infor- 
mation Science; Atlanta, GA, USA (23 Oct 1988). 

The National Magnetic Fusion Energy Computer Center has 
taken a strongly collaborative approach to user services, developing 
its consulting staff and its online documentation software as joint 
aspects of a unified effort to answer user questions. A fairly strong 
positive correlation between consulting-query rates and online-read- 
ing rates across many subject categories suggests that computerized 
passage delivery can successfully complement human contact as a 
way to provide information to users. We also found sharp discrep- 
ancies in rates for some topics. A few were artifacts of our system; 
others suggest an agenda for online documentation improvements 
as well as an enduring need for diverse responses to user inquiries. 
10 refs., 2 figs. 


9901 Management 
REFER ALSO TO CITATION(S) 54009, 54106 


55952 (FNAL/C—88/77) QA role in advanced energy ac- 
tivities: Reductionism, emergence, and functionalism; presup- 
positions in designing internal QA audits. Bodnarczuk, M. 
(Fermi National Accelerator Lab., Batavia, IL (USA)). Jun 
1988. Contract AC02-76CH03000. 10p. (CONF-881077—3). 
NTIS, PC A03/MF AOl1; 1; GPO Dep. Order Number 
DE88013220/JAW. 

From 15. annual national Energy Division conference; San 
Antonio, TX, USA (23 Oct 1988). 

After a brief overview of the mission of Fermilab, this paper 
explores some of the problems associated with designing internal 
QA audits. The paper begins with several examples of how audits 
should not be designed, then goes on to analyze two types of pre- 
suppositions about organizational structure (reductionism and emer- 
gence) that can be misleading and skew the data sample if folded 
too heavily into the checklist. A third type of presupposition (func- 
tionalism), is proposed as a viable way of achieving a more well- 
rounded measure of the performance of an organization, i.e. its ef- 
fectiveness, not just compliance. 


55953 (IAEA-AL—1) IAEA isotope and radiation pro- 
gramme. Draft paper prepared by P.R. Danesi for the 18th 
Japan conference on radiation and radioisotopes, November 
25-27 1987, Tokyo, Japan. (International Atomic Energy 
Agency, Vienna (Austria)). Nov 1987. 66p. NTIS (US Sales 
Only), PC A04/MF AOl. Order Number DE88703143/ 


The main activities of the IAEA program in Isotope and Ra- 
diation are grouped into three fields: Food and Agriculture, Human 
Health and Life Sciences, Industry and Physical Sciences. In addi- 
tion to a brief description of the main features of each program 
some of the activities performed at the Agency’s Laboratories at 
Seibersdorf, Vienna and Monaco are presented. 


55954 (NEI-NO—47) OECD Halden Reactor Project. 
1958-1988. (Institutt for Energiteknikk, Halden (Norway). 
OECD Halden Reaktor Projekt). 1988. 70p. NTIS (US 
Sales Only), PC A04/MF AOl. Order Number 
DE88754480/JAW. 

The OECD Halden Reactor project is an agreement be- 
tween OECD member countries. It was first signed in 1958 and 
since then regularly renewed every third year. The activities at the 
Project is centred around the Halden heavy water rector, the 
HBWR. The reseach programme comprizes studies of fuel perform- 
ance under various operating conditions, and the application of 
computers for process control. The HBWR is equipped for expos- 
ing fuel rods to temperatures and pressures, and at heat ratings met 
in modern BWR’s and PWR’s. A range of in-core instruments are 
available, permitting detailed measurements of the reactions of the 
fuel, including mechanical deformations, thermal behaviour, fission 
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gas release, and corrosion. In the area of computer application, the 
studies of the communication between operator and process, and 
the surveillance and control of the reactor core, are of particular 
interst for reactor operation. 1988 represents the 30th year since the 
Project was started, and this publication is produced to mark this 
event. It gives and account of the activities and achievements of the 
Project through the years 1958-1988. 


55955 (SAND—87-2858C) Dimensions of project team 
education: Past lessons, future directions. Shirley, C.G.; 
Barr, G.W.; Byars, L.L.; Furaus, J.P.; Hands, J.A.; Hanks, 
K.W.; McMillen, D.E.; Seamons, L.O.; Walla, M.L. (Sandia 
National Labs., Albuquerque, NM (USA)). 1988. Contract 
AC04-76DP00789. 7p. (CONF-8809110—2). NTIS, PC 
A02/MF A011; 1; GPO Dep. Order Number DE88015620/ 
JAW. 

From Project Management Institute symposium; San Fran- 
cisco, CA, USA (17 Sep 1988). 

Although neither the project office nor the company wants 
to turn the entire team into project managers, there is an opportuni- 
ty to show the team how to work in the project system and be re- 
warded for it. Through education, the team can find credible an- 
swers to why and how they should be part of a project. This paper 


discusses the purpose and ways of educating these project teams. 2 
refs., 4 figs. 
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REFER ALSO TO CITATION(S) 53360, 53705, 53867, 54021, 54458, 54528, 
54804, 55527, 55564, 55734 


55956 (AD-A—194356/2/XAB) Strategic Defense Initia- 
tive Architecture Dataflow Modeling Technique, Version 1.5. 
Final report. Linn, J.L.; Ardoin, C.D.; Linn, C.J.; Edwards, 
S.E.; Kappel, M.R. (Institute for Defense Analyses, Alexan- 
dria, VA (USA)). 22 Apr 1988. 142p. (IDA-P—2035). 
NTIS, PC A07/MF AO1. 

This report presents the SDI Architecture Dataflow Model- 
ing Technique (SADMT), a uniform formal notation for the de- 
scription of SDI system architectures and Battle Management and 
Command, Control, and Communications (BM/C3) architectures. 
SADMT is a technique for thinking about and describing architec- 
tural processes and structures that use the typing and functional fa- 
cilities of the Ada programming language. This document defines 
SADMT and the programming interface to the SADMT Simula- 
tion Facility (SADMT/SF). The issues addressed here are those 
relevant to providing formal descriptions of system structure and 
behavior for interface consistency checking, system simulation, and 
system evaluation. 


55957 (AD-A—194357/0/XAB) SDI (Strategic Defense 
Initiative) Battle Management/C3 (Command, Control and 
Communications) algorithms technology program plan. Final 
report, March-November 1987. Frenkel, G.; Paterson, T-S.; 
Smith, M.E. (Institute for Defense Analyses, Alexandria, 
VA (USA)). Apr 1988. 99p. (IDA-P—2068). NTIS, PC 
A05/MF AO1. 

The Institute for Defense Analyses (IDA) has collected and 
analyzed information on battle management algorithm technology 
that is relevant to Battle Management/Command, Control and 
Communications (BM/C3). This Memorandum Report represents a 
program plan that will provide the BM/C3 Directorate of the Stra- 
tegic Defense Initiative Organization (SDIO) with administrative 
and technical insight into algorithm technology. This program plan 
focuses on current activity in algorithm development and provides 
information and analysis to the SDIO to be used in formulating 
budget requirements for FY 1988 and beyond. Based upon analysis 
of algorithm requirements and ongoing programs, recommendations 
have been made for research areas that should be pursued, includ- 
ing both the continuation of current work and the initiation of new 
tasks. This final report includes all relevant material from interim 
reports as well as new results. 
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55958 (AD-A—194460/2/XAB) Domain oriented analysis 
of PDE (partial differential equations) splitting algorithms. 
Marinescu, D.C.; Rice, J.R’ (Purdue Univ., Lafayette, IN 
(USA). Dept. of Computer Science). 1987. 24p. NTIS, PC 
A03/MF AO1. 

Pub. in Information Sciences, Vol. 43, 3-24(1987). 

The authors consider the performance of Schwarz splitting 
algorithms for partial differential equation problems on the hypo- 
thetical Multi-FLEX machine. The particular multi-FLEX consid- 
ered consists of eight clusters of FLEX-32 multiprocessors. The 
concept of execution domains is introduced to model the three 
levels of memory on these machines: local, locally shared, and 
global. The method of stochastic high-level Petri nets (SHLPN) is 
appliedto model the performance of these PDE splitting algorithms 
on a Multi-FLEX machine. For very large, but realistic, applica- 
tions potential speedup to 300 for 2D problems and more for 3D 
problems is projected, along with processor utilization of over 
90%. Real computations on real machines can fall far short of this 
potential and still be very successful. 


55959 (AD-A—194566/6/XAB) Concurrent computer ar- 
chitecture. Dally, W.J. (Massachusetts Inst. of Tech., Cam- 
bridge (USA). Artificial Intelligence Lab.). Nov 1987. 30p. 
(VLSI-MEMO—87-422). NTIS, PC A03/MF AO1. 

Present-generation concurrent computers offer performance 
greater than vector supercomputers and are easily programmed by 
nonexperts. Evolution of VLSI technology and a better understand- 
ing of concurrent machine organization have led to substantial im- 
provements in the performance of numerical processors, symbolic 
processors, and communication networks. A 1OOMFLOPS arithme- 
tic chip and a 5-us latency communication network are under con- 
struction. Low-latency communication and task switching simplify 
concurrent programming by removing considerations of grain size 
and locality. A message-passing concurrent computer with a global 
virtual address space provides programmers with both a shared 
memory, and message-based communication and synchronization. 
This paper describes recent advances in concurrent computer archi- 
tecture, drawing on examples from the J-Machine and an experi- 
mental concurrent computer under development at MIT. 


55960 (AD-A—194567/4/XAB) Design of a self-timed 
VLSI multicomputer communication controller. Dally, W.J.; 
Song, P. (Massachusetts Inst. of Tech., Cambridge (USA). 
Artificial Intelligence Lab.). Nov 1987. 7p. (VLSI- 
MEMO—87-423). NTIS, PC A02/MF AO1. 

Design of the network design frame, (NDF), a self-timed 
routing chip for a message-passing concurrent computer is de- 
scribed. The NDF uses a partitioned-data path, low-voltage output 
drivers, and a distributed token-passing arbiter to provide a band- 
width of 450 Mbits/sec into the network. Wormhole routing and 
bidirectional virtual channels are used to provide low latency com- 
munications, less than micro seconds latency to deliver a 216-bit 
message across the diameter of a 1K node machine. To support 
concurrent software systems, the NDF provides two logical net- 
works, one for user messages and one for system messages, which 
share the same set of physical wires. To facilitate the development 
of network nodes, the NDF is a design frame. The NDF circuitry 
is integrated into the pad frame of a chip leaving the center of the 
chip uncommitted. 


55961 (AD-A—194712/6/XAB) Microsupercomputers: 
design and implementation. Semiannual technical progress 
report, September 1987-March 1988. Hennessy, J.L.; Horo- 
witz, M.A. (Stanford Univ., CA (USA). Computer Systems 
Lab.). Apr 1988. 26p. NTIS, PC A03/MF AO1. 

Contents include: 1) parallel processor architecture; 2) paral- 
lel software; 3) computer-aided design (CAD) tools; and 4) VLSI. 


55962 (AD-A—195149/0/XAB) Retrospective on commu- 
nicating sequential processes. Technical report. Gross, T.A. 
(Nevada Univ., Las Vegas (USA). Dept. of Computer Sci- 
ence and Electrical Engineering). 18 Mar 1988. 12p. 
(CSR—88-05). NTIS, PC A03/MF AO1. 

In 1978, C.A.R. Hoare published a draft of a programming 
language called Communicating Sequential Processes (CSP). Ten 
years later, we can see that this paper had a profound impact on 


our perception of parallel computation. This paper examines the 
evolution of CSP over the last 10 years, in order to understand its 


effect on our current perceptions of parallel and disturbed computa- 
tion. 


55963 (AD-A—195395/9/XAB) ACCESS: a Communi- 
cating and Cooperating Expert-Systems System. Final 

30 June 1987-31 January 1988. Cottman, B.H.; Paslay, R.C. 

(Symbiotics, Inc., Cambridge, MA (USA)). "31 Jan 1988. 

112p. NTIS, PC A06/MF A0l. 

The primary focus of Phase I was to prototype a develop- 
ment environment, ACCESS, for A Communicating and Cooperat- 
ing Expert Systems System. More generally, this work explored the 
question of what capabilities were needed in a development envi- 
ronment for embedding distributed knowledge-based systems appli- 
cations on personal computer or work-station class platforms. The 
stated goal of the Phase I research and development effort was to 
investigate and implement a software environment for the realiza- 
tion of cooperating knowledge sources on personal computers. This 
system was to be Lisp-based, distributed processing was to be facili- 
tated by message passing using TCP/IP, control was to be accom- 
plished by meta-level objects and a variety of features were to be 
provided to aid developers in building such systems. Underlying 
these goals was the assumption that the tools needed to support 
such an effort, mainly Common Lisp, Portable Common Loops and 
TCP/IP, were adequate to do so. During the course of this work, 
Symbiotics found several shortcomings in these software tools and 
identified a need for higher-level tools to facilitate distributed-proc- 


essing development. This report documents that work and the re- 
sults of the Phase I effort. 


55964 (ANL/MCS-TM—117) Algorithms for bound con- 
strained quadratic programing problems. More, J.J.; Toraldo, 
G. (Argonne National Lab., IL (USA). Mathematics and 
Computer Science Div.). May 1988. Contract W-31109- 
ENG-38. 25p. NTIS, PC A03/MF AOl; 1; GPO Dep. 
Order Number DE88016470/JAW. 

We present an algorithm which combines standard active set 
strategies with the gradient projection method for the solution of 
quadratic programming problems subject to bounds. We show, in 
particular, that if the quadratic is bounded below on the feasible set 
then termination occurs at a stationary point in a finite number of 
iterations. Moreover, if all stationary points are nondegenerate, ter- 
mination occurs at a local minimizer. A numerical comparison of 
the algorithm based on the gradient projection algorithm with a 
standard active set strategy shows that on mildly degenerate prob- 
lems the gradient projection algorithm requires considerable less it- 
erations typically decreases by at least a factor of 10. For strongly 
degenerate problems, the performance of the gradient projection al- 
gorithms deteriorates, but it still performs better than the active set 
method. 25 refs., 1 fig., 15 tabs. 


55965 (BDX—613-3994) DNC at Allied-Signal Aerospace 
Company. Gault, B.C. (Allied-Signal Aerospace Co., Kansas 
City, MO (USA). Kansas City Div.). Aug 1988. Contract 
AC04-76DP00613. 38p. (CONF-8808117—1). NTIS, PC 
A03/MF AO1. Order Number DE88016677/JAW. 

From Conference on controlling plant-wide communication 
through DNC; Cincinnati, OH, USA (30 Aug 1988). 

DNC (Direct Numerical Control) has been a part of the 
manufacturing process at Allied-Signal Inc., Kansas City Division 
for about 18 years. This paper will describe the history and evolu- 
tionary process behind our current DNC system and some of the 
features of our system that make it somewhat unique in the indus- 
try. 


55966 (CONF-8809122—1) Ongoing research using 
HERMIES: The Hostile Environment Robotic Machine In- 
telligence Experiment Series. Burks, B.L.; Spelt, P.F. (Oak 
Ridge National Lab., TN (USA)). 1988. Contract AC0S5- 
840R21400. 27p. NTIS, PC A03/MF AO1. Order Number 
DE88016352/JAW. 

From Materials handling FOCUS ‘88; Atlanta, GA, USA (13 
Sep 1988). 
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In order to test and validate the hardware and software de- 
veloped in the research activities of CESAR (Center of Engineer- 
ing Systems Advanced Research) a series of mobile autonomous ro- 
botic vehicles are being assembled named HERMIES (Hostile En- 
vironment Robotic Machine Intelligence Experiment Series). The 
current experimental test bed HERMIES-IIB, is the third in the 
series. A description of the earlier HERMIES robots and research 
activities may be found in the literature. HERMIES-IIB has been 
operational for more than a year and is described in detail in this 
article and elsewhere. In addition to a description of the robot, this 
article details some of the experiments under way utilizing HER- 
MIES-IIB. The fourth robot in the series, HERMIES-III, is cur- 
rently being assembled and should be available for experiments 
during the fall of 1988. This robot and initial experiments planned 
for it are also briefly described in this paper. 26 refs., 7 figs. 


55967 (DOE/EIA—0518) Introduction to EIA's personal 
computers and software: Student text. (USDOE Energy In- 
formation Administration, Washington, DC. Office of ADP 
Services). 2 Sep 1988. 35p. NTIS, PC A03/MF AO! - GPO. 
Order Number DE88017135/JAW. 

This course has been designed to introduce the new personal 
computer (PC) user to the terminology and concepts of the PC 
hardware and software available at the Energy Information Admin- 
istration. This lecture course will be supplemented by hands-on ses- 
sions to demonstrate the PC software available at EIA, specifically 
in the areas of word processing, spreadsheet, and data base applica- 
tions. To satisfy the diverse computing requirements of the offices 
and individuals of EIA, the agency uses two types of computers: 
the mainframe computer and the microcomputer, also called the 
personal computer. The mainframe is a very large and powerful 
computer designed to serve multiple users. Mainframe computers 
are able to provide storage for massive amounts of data and are 
able to perform multiple tasks or applications simultaneously. Users 
communicate with mainframes through the use of dumb” terminals 
which have no computing capabilities of their own. Personal com- 
puters, on the other hand, are much smaller and less expensive 
computers that sit on their user’s desk or lap. PCs are self-sufficient 
workstations with computing power of their own and are designed 
for use by one person. PCs are increasingly being linked together to 
share data and resources between multiple users. This type of con- 
figuration is called a local area network or LAN. The two basic 
requirements for any computer system are the computer hardware 
and software. This course will focus on the PC hardware--the phys- 
ical elements of the computer only used at EIA. In addition, the 
course will describe the software--the instructions that enable the 
computer to perform various functions at EIA. You will soon learn 
how to use the different types of software but first a discussion of 
the computer hardware is necessary. 


55968 (DOE/EIA—M031) HLP30: A set of linear pro- 
gramming procedures system manual. Orchard-hays, W. 
(USDOE Energy Information Administration, Washington, 
DC). Jun 1988. 163p. NTIS, PC AO8/MF AOi - GPO. 
Order Number DE88016571/JAW. 

HLP30 is a set of programs for solving large LP problems 
on a large IBM 370 computer with virtual storage. The programs 
were developed on the IBM 370/3033 (now a 3084) at the Energy 
Information Administration (EIA) computer facility. They are 
largely written in Assembly Language but have FORTRAN “caps” 
so they may be adapted to larger modelling environments. There is 
no concession either to “limited resources” or to portability to 
other types of equipment. A large model requires a large region of 
virtual storage. The programs utilize very few files, most work files 
for the algorithmic routines has been completely dispensed with. 
Files are used for initial data input in standard MPS "CONVERT” 
and “REVISE” formats, for result output in standard "Filed SO- 
LUTION” format, and for a compact form of model file. Beyond 
this, only eight other files are used throughout the set of programs. 


55969 (DOE/ER/12026—T2) Technical information 
closeout contract with the University of Maryland: S 

of past progress. (Maryland Univ., College Park (USA). 
Lab. for Plasma and Fusion Energy Studies). Dec 1985. 
Contract AS05-82ER12026. 27p. NTIS, PC A03/MF AO1. 
Order Number DE88017262/JAW. 
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This paper covers a number of topics on chaos in nonlinear 
dissipative dynamical systems. These topics are: Crises and Chaotic 
transients; the dimension of chaotic attractors; fractal basin bound- 
aries; and Lorenz cross-sections and higher dimensional chaotic at- 
tractors. 5 refs., 5 figs. 


55970 (DOE/ER/25026—24) Approximation methods for 
the consistent initialization of differential-algebraic equations, 
Leimkuhler, B.J. (Illinois Univ., Urbana (USA). Dept. of 
Computer Science). Aug 1988. Contract FG02-87ER25026. 
94p. (UIUCDCS-R—88-1450; | UILU-ENG—88-1755). 
NTIS, PC A06/MF AOl. Order Number DE88017316/ 
JAW. 

The algebraic constraints in a system of differential-algebraic 
equations (DAEs) impose a consistency requirement on the initial 
values that can be difficult to satisfy. In this thesis the consistency 
requirement is characterized by a system of equations. An approxi- 
mation method is introduced for these equations, and the numerical 
solution of the resulting system is analyzed for certain important 
classes of DAEs. Finally, some numerical experiments are de- 
scribed. 67 refs., 7 figs., 14 tabs. 


55971 (DPST—87-878) Data acquisition of the thermo- 
gravimetric analysis testing summary. Elks, M.S. (Savannah 
River Lab., Aiken, SC (USA)). 17 Dec 1987. Contract 
AC09- 76SR00001. Tp. NTIS, PC A02/MF AOl. Order 
Number DE88016062/JAW. 

Environmental and Chemical Sciences of New Ellenton, 
South Carolina, performs thermogravimetric analysis (TGA) tests 
for the Savannah River Laboratory. In the past, the TGA’s data 
acquisition system consisted of a Micromac 4000 computer connect- 
ed to a Commodore CBM computer with two floppy drives and a 
printer. Because the data required several transfers, a new, simpler 
acquisition system was developed. The new system includes the Mi- 
cromac 4000 coupled to an IBM PC/XT, IOMEGA 10+10 Ber- 
noulli Box, and graphics printer. The new system is faster and more 
accurate and requires less technical time for data analysis. A 
BASIC program was written for the IBM to acquire the data. 


55972 (EUR—10967) Arison data acquisition and elabo- 
ration software running on Hewlett-Packard mini- 
computer. Diamantidis, Z. (Commission of the European 
Communities, Luxembourg). 1987. 73p. NTIS (US Sales 
Only), PC A04/MF AOl. Order Number DE88754739/ 
JAW. 

In this article, a data acquisition and elaboration system is 
described consisting in a PCM data acquisition and a spectrum ana- 
lyser system and their data elaboration package for reactor safety 
or other general purposes. Measurements on temperature, noise 
fluctuations of temperature or other noise analysis dynamics, pres- 
sure, etc. Time series and their conversion in engineering units and 
their statistical and frequency analysis is provided. 


55973 (FNAL-TM—1539) VII: VME/IORFTI-II interface 
routines, Alleva, D. (Fermi National Accelerator Lab., Ba- 
tavia, IL (USA)). 7 Jul 1988. Contract AC02-76CH03000. 
25p. NTIS, PC A03/MF A0O1. Order Number DE88017225/ 
JAW. 

This document describes the VME/IORFI-II Interface rou- 
tines (VII). These routines where designed to meet two needs. 
First, the routines enable programs written in PILS running on a 
MVME 101 under Valet-Plus to control an IORFI-II interface 
from VME. Secondly, the routines provide a high level language 
version of the FASTBUS standard routines for the IORFI-II which 
can easily be translated into other high level languages (like C). 
The routines fall into two general types, control and transaction. 
The control routines work directly with the interface registers. 
These routines set up and monitor operations between VME and 
the IORFI-II. The control routines are usually used indirectly by 
the programmer through the transaction routines. The transaction 
routines, such as VIIXWRITE<DAT, use the control routines to 
carry out complete functions on FASTBUS. Most FASTBUS oper- 
ations have been implemented except for the compound routines 
and some low level routines. To facilitate access to the IORFI-II 
registers from VME, a Super-VIOR DMA board was used as a set 
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of I/O registers tied to the IORFI-II’s front panel connectors. The 
DMA controller on the Super-VIOR was not used and a much sim- 
pler board (only containing a set of four registers accessible from 
VME) could replace the Super-VIOR. The routines are written in 
PILS, a high-level language similar to BASIC and Pascal which is 
powerful and fast enough for most applications. However, PILS 
has proven to be too slow for efficient control of the IORFI-II. 
This is discussed further in this paper along with a discussion of 
possible future implementations of the routines. 


55974 (INIS-SU—33/A) Methods and programs for nu- 
merical solution of mathematical physics problems. Scientific 
and technical collection. (Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow; 
Tsentral'nyj Nauchno-Issledovatel’skij Inst. Informatsii i 
Tekhniko-Ehkonomicheskikh Issledovanij po Atomnoj 
Nauke i Tekhnike, Moscow ee 1987. 93p. (in Rus- 
sian). NTIS (US Sales Only), PC A0OS/MF A01. Order 

Number DE88780175/JAW. 

Voprosy Atomnoj nauki i Tekhniki.; no. 1. 

The individual papers in this collection were abstracted sepa- 
rately. 


55975 (INIS-SU—59/A, pp 80-81) SAGRAF complex of 
computer geometry and graphics and its use in the automated 
research system. Borodin, V.V.; Gerasimov, V.F.; Pastuk- 
hov, A.N. and others. 1987. (In Russian). NTIS (US Sales 
Only), PC AO5/MF AOl. Order Number DE89780006/ 
JAW. 


Voprosy atomnoj nauki i tekhniki.; no.4(40). 
In General and nuclear physics. Scientific-technical collec- 
tion. 


55976 (INIS-SU—59/A, pp 83-84) Program complex for 
formation and maintenance of a data file for information and 
measurement systems. Pugin, O.A.; Volkova, O.S. 1987. (In 
Russian). NTIS (US Sales Only), PC A0O5/MF A0O1. Order 
Number DE89780006/JAW. 

Voprosy atomnoj nauki i tekhniki.; no.4(40). 

In General and nuclear physics. Scientific-technical collec- 
tion. 


55977 (LA—11424-MS) The JNC-16: A 16-channel data 
acquisition and analysis module. Martin, E.R.; Jones, D.F. 
(Los Alamos National Lab., NM (USA)). Oct 1988. Con- 
tract W-7405-ENG-36. 17p. NTIS, PC A03/MF AO1. Order 
Number DE88017200/JAW. 

The JNC-16 data acquisition module is a stand-alone rack- 
mounted electronic data processor, which was developed jointly by 
Los Alamos National Laboratory (advanced Nuclear Technology, 
Group N-2) and Jomar Systems, to fill the need for a multichannel 
data acquisition unit that could acquire pulse data, perform least- 
squares fits on the data, and download the analyzed data to the 
CCF and to a laser printer. This document describes in detail this 
electronic module and its analysis algorithms, providing an operat- 
ing manual as well as a complete compendium of the functional op- 
erations available to the user. 2 tabs. 


55978 (LA-UR—88-648) Knowledge-based system for 
computer security. Hunteman, W.J. (Los Alamos National 
Lab., NM (USA)). 1988. Contract W-7405-ENG-36. 13p. 
(CONF-881039—1). NTIS, PC A03/MF A01; GPO Dep. 
Order Number DE88006447/JAW. 

From 11. national computer security conference; Baltimore, 
MD, USA (17 Oct 1988). 

The rapid expansion of computer security information and 
technology has provided little support for the security officer to 
identify and implement the safeguards needed to secure a comput- 
ing system. The Department of Energy Center for Computer Secu- 
rity is developing a knowledge-based computer security system to 
provide expert knowledge to the security officer. The system is 
policy-based and incorporates a comprehensive list of system attack 
scenarios and safeguards that implement the required policy while 
defending against the attacks. 10 figs. 
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55979 (LA-UR—88-1970) The birth of the second genera- 
tion: The Hitachi S-820/80. Eoyang, C.; Mendez, R.H.; 
Lubeck, O.M. (Los Alamos National Lab., NM (USA)). 
1988. Contract W-7405-ENG-36. 16p. (CONF-881112—6). 
NTIS, PC A03/MF A0Ol; 1; GPO Dep. Order Number 
DE88014439/JAW. 

From Supercomputing conference; Orlando, FL, USA (14 
Nov a 

The performance of the new Hitachi S-820/80 supercom- 

puter was evaluated on a set of standard Fortran benchmark codes 
that range from simple kernels to fluid dynamics applications and 
compared with the performance of the NEC SX-2 and CRAY X- 
MP/48 supercomputers. 6 refs., 1 fig., 6 tabs. 


55980 (LA-UR—88-2229) Universal authoring system: 
Round two: The wedge. Andrews, A.E.; Spangenberg, L.; 
Trainor, M.S. (Los Alamos National Lab., NM (USA)). 
1988. Contract W-7405-ENG-36. 15p. (CONF-881153—1). 
NTIS, PC A03/MF A0Ol1; 1; GPO Dep. Order Number 
DE88014320/JAW. 

From 10. Interservice Industry Training systems conference; 
Orlando, FL, USA (29 Nov 1988). 

Recent papers in the literature have proposed a universal au- 
thoring system. While these papers are valuable because they stimu- 
lated debate and provided a baseline, pursuing a universal authoring 
system at this time is a search for a solution before the requirements 
and problems have been clearly identified. This paper explores sev- 
eral issues related to the concept of a universal authoring system 
and concludes with an alternative prescription both for users (cus- 
tomers) and vendors. The user prescription includes a clear defini- 
tion of requirements and establishment of internal standards. The 
vendor prescription includes working with the users more closely 
to aid in system comparison. This task is very difficult now because 
of nonstandard criteria used by the scores of vendors involved. A 
model for a {open<quotes}universal{close—quotes} authoring 
system is presented to illustrate that the options are endless. Techni- 
cal issues regarding difficulties of achieving universality of author- 
ing without restricting progress in hardware. The authors agree 
that the plethora of authoring systems on the market today inhibits 
courseware portability, but we feel that our free enterprise system 
as well as more informed consumers will help reduce the number of 
surviving authoring systems. 11 refs., 3 figs. 


55981 (ORNL/DSRD—8) Automated COBOL code gen- 
eration for SNAP-I CAI development and maintenance proce- 
dures. Buhrmaster, M.A.; Duncan, L.D.; Hume, R.; Hunt- 
ley, A.F. (Oak Ridge National Lab., TN (USA)). Jul 1988. 
Contract AC05-840OR21400. 181p. NTIS, PC A09/MF A011; 
1; GPO Dep. Order Number DE88015374/JAW. 

In designing and implementing a computer aided instruction 
(CAI) prototype for the Navy Management System Support Office 
(NAVMASSO) as part of the Shipboard Nontactical ADP Pro- 
gram (SNAP), Data Systems Engineering Organization (DSEO) 
personnel developed techniques for automating the production of 
COBOL source code for CAI applications. This report discusses 
the techniques applied, which incorporate the use of a database 
management system (DBMS) to store, access, and manipulate the 
data necessary for producing COBOL source code automatically. 
The objective for developing the code generation techniques is to 
allow for the production of future applications in an efficient and 
reliable manner. This report covers the standards and conventions 
defined, database tables created, and the host language interface 
program used for generating COBOL source files. The approach is 
responsible for producing 85 percent of an 830,000 line COBOL ap- 
plication, in approximately one year’s time. This code generation 
program generated transaction processing routines to be executed 
under the DM6TP NAVMASSO distributed processing environ- 
ment on the Honeywell DPS-6 minicomputers, representing the 
standard SNAP-I environment. 


55982 (ORNL/TM—10779) Regularization, GSVD and 
Truncated GSVD [generalized singular value decomposition]. 
Hansen, P.C. (Oak Ridge National Lab., TN (USA)). Sep 
1988. Contract AC05-840R21400. 20p. NTIS, PC A03/MF 
A01. Order Number DE88017303/JAW. 
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The generalized singular value decomposition (GSVD) is 
used to analyze two alternative methods for solving ill-posed prob- 
lems: regularization in general form, and truncated SVD. We give 
conditions in which suitable solutions can be found, discuss the per- 
turbation theory, and show that the optimum regularization and 
truncation parameters can be computed via generalized cross-vali- 
dation. Our analysis also sheds light on a particular method, based 
on a transformation to standard form, that avoids the numerical dif- 
ficulties associated with computation of the GSVD. 15 refs., 1 fig. 


55983 (ORNL/TM—10898) People versus probability. 
Tonn, B.; Goeltz, R. (Oak Ridge National Lab., TN 
(USA)). Aug 1988. Contract AC05-840R21400. 32p. NTIS, 
PC A03/MF AOl1. Order Number DE88017380/JAW. 

This research explores how subjects combine estimates of 
uncertainty in probabilistic and evidential contexts. Two major 
computer programs written in Common Lisp asked subjects ques- 
tions about the likelihoods and conjunctions of independent events. 
The results suggest that in the probabilistic context the best model 
to describe individual decision making is not the product rule but a 
minimum rule, and models varied as the magnitude of the likeli- 
hoods varied. In the evidential context, subjects appeared to use a 
maximum rule, although some evidence supports the use of the cer- 
tainty factor rule. Subjects had difficulty in combining contradicto- 
ry evidence. 26 refs., 8 tabs. 


55984 (PB—88-227566/XAB) Software for the Arm- 
strong multiprocessor. Technical report. Rayfield, J.T.; Sil- 
verman, H.F. (Brown Univ., Providence, RI (USA). Lab. 
for Engineering Man/Machine Systems). Sep 1987. 29p. 
(LEMS—36). NTIS, PC A03/MF AO1. 

This report addresses some of the problems involved in 
building parallel processors, focusing on the Armstrong multi- 
processor. It describes the Armstrong hardware, the system soft- 
ware, and kernel services related to process management and those 
related to communication. It presents some preliminary data relat- 
ing to the performance of the Armstrong input/output system, and 
briefly discusses two applications to give examples of system per- 
formance relationships. The first application, which is easy to paral- 
lelize and has low I/O requirements, computes and displays an 
image of a fractal, the Mandelbrot set. The second, more-difficult, 
application computes the two-dimensional discrete Fourier trans- 
form of an image for display, and can be used in image analysis and 
image coding and has characteristics typical of large scientific 
matrix/vector calculations. 


55985 (PB—88-227632/XAB) Armstrong: a loosely-cou- 
pled multiprocessor testbed for reconfigurable topologies. 
Doctoral thesis. Rayfield, J.T. (Brown Univ., Providence, 
RI (USA). Lab. for Engineering Man/Machine Systems). 
Jun 1988. 120p. (LEMS—46). NTIS, PC A06. 

The thesis describes previous work in the area of parallel 
processing, but devotes most of its discussion to the Armstrong 
system. It contains information on the hardware and operating 
system and discusses the potential for manual reconfiguration of the 
communication network. It describes some of the applications that 
have been implemented on Armstrong, including the Mandelbrot 
set in image processing, the computation of two-dimensional dis- 
crete Fourier transform of an image, simulated annealing. real-time 
spectrogram, and the SIERA (System for Implementing and Evalu- 
ating Robotic Algorithms) robot control system. A programming 
manual is appended for users interested in the Armstrong system. 


55986 (PB—88-867361/XAB) Configuration management: 
networks and parallel processing. January 1978-July 1988 
(Citations from the International Aerospace Abstracts data 
base). Report for January 1978-July 1988. (National Techni- 
cal Information Service, Springfield, VA (USA)). Aug 1988. 
45p. NTIS PC NO1/MF NO1. 

Supersedes PB—86-858552; U.S. sales only. 

This bibliography contains citations concerning configura- 
tion management, implemented to identify baseline requirements, 
control changes and reconfigurations, provide objective design re- 
views, and monitor progress through documented management pro- 
cedures. The citations in this bibliography reference techniques and 
applications of configuration management to parallel processors, 
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multiprocessors, computer networks, communication networks, and 
network synthesis. (This updated bibliography contains 74 citations, 
23 of which are new entries to the previous edition.) 


55987 (RISO-R—546) Systems analysis department 
annual progress —— 1986. Grohnheit, P.E.; Larsen, H.; 
Vestergaard, N.K (Risoe National Lab., Roskilde 

k)). Feb "1987. “51p. NTIS (US Sales Only), PC 
A04/MF AO1. Order Number DE88754759/JAW. 

The report describes the work of the Systems Analysis De- 
partment at Risoe National Laboratory during 1986. The activities 
may be classified as energy systems analysis and risk and reliability 
analysis. The report includes a list of staff members. 


55988 (SAND—88-1862C) Instant prototyping using 
HyperCard{reg-sign} on the Macintosh{reg-sign}. Miller, 
D.P. (Sandia National Labs., Albuquerque, NM (USA)). 
1988. Contract AC04-76DP00789. 14p. (CONF-881058—1). 
NTIS, PC A03/MF A0Ol; 1; GPO Dep. Order Number 
DE88012696/JAW. 

From Human Factors Society annual meeting; Anaheim, 
CA, USA (24 Oct 1988). 

Rapid interface prototyping (RIP) involves the simulation of 
potential user-interface designs for demonstrating and evaluating 
design concepts and iteratively modifying the interface designs 
without the burden of labor-intensive code generation and modifi- 
cation. In the past few years, many interface designers have had to 
use expensive equipment to help them perform RIP. Well, thanks to 
Bill Atkinson and the folks at Apple Computer Inc., you can pur- 
chase HyperCard software for your Macintosh for $49 and use it 
right out of the box for many of your RIP projects, without need 
of additional hardware. A special feature of HyperCard allows the 
designer to create software-controlled buttons which, along with 
the graphics capabilities and the layering properties, permit the dy- 
namic simulation of virtually any control panel that can be operated 
by discrete user inputs. Changes to the prototype can be made very 
rapidly (almost instantly) by an experienced HyperCard user, 
making it possible to modify an _ existing prototype 
{open<quotes}on-line{close—quotes} in a design meeting. This 
paper will describe this serendipitous application of HyperCard, its 
potential as an equipment-interface design tool, and describe how it 
was used to simulate the user interface for a weapons field tester, 
designed at Sandia. 5 refs., 3 figs. 





55989 (UCRL—52000-88-5, pp 1-14) Measuring the per- 
formance of supercomputers. May 1988. NTIS, PC A03/MF 
AO01. Order Number DE88015062/JAW. 

In Energy and Technology Review, May 1988. 

Benchmarking is the term given to the process of evaluating 
an entire computer system, or some aspect of it, by having it per- 
form a typical set of realistic computations. The task or test itself is 
termed a benchmark. Benchmarking the performance of new com- 
puters with upwardly compatible hardware and software systems 
presents few problems. However, benchmarking new types of high- 
performance computers, particularly supercomputers, has become 
increasingly complex. In these computers, the efficiency of both ap- 
plication coding and compiled coding depends greatly on the effec- 
tive use of ever-larger combinations of parallel hardware resources. 
At present, the sensitivity of supercomputer performance to pro- 
gramming efficiency ranges up to two orders of magnitude. This 
makes it very difficult to demonstrate the future value of a new su- 
percomputer before a maturely programmed workload and compil- 
er are developed. Described here are efficient means of estimating 
supercomputer performance for typical workloads of numerically 
intensive physics computations. 14 references, 10 figures, 2 tables. 


55990 (UCRL—53877) The state of PC-based CADD 
[computer-aided design and drafting] systems. Brandt, G.L.; 
Bowers, J.M.; Gorman, T.S.; Taylor, L.E. (Lawrence 
Livermore National Lab., CA (USA)). 11 Jul 1988. Con- 
tract W-7405-ENG-48. 75p. NTIS, PC A04. Order Number 
DE88017326/JAW. 

This report provides an overview of the state of the art of 
personal computer (PC)-based computer-aided design and drafting 
(CADD) systems for mechanical engineering applications. It pre- 
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sents the results of an evaluation performed on seven systems 
during October 1987 to March 1988 and summarizes the strengths 
and weaknesses of the systems. 


55991 (UCRL—97123) Implicit solution of 

contact and impact problems employing an EBE [element-by- 
element] preconditioned iterative solver. Hughes, T.J.R.; Fer- 
encz, R.M. (Lawrence Livermore National Lab., CA 
(USA)). Jul 1987. Contract W-7405-ENG-48. 18p. (CONF- 
870812—31). NTIS, PC A03/MF A0Ol. Order Number 
DE88017023/JAW. 

From 9. SMIRT: international conference on structural me- 
chanics in reactor technology; Lausanne, Switzerland (17 Aug 
198 

_ Element-by-element (EBE) iterative solution strategies have 
been shown to be effective for large-scale three-dimensional calcu- 
lations. Significant gains over traditional sparse-matrix Gaussian 
elimination techniques are typically observed. In this paper we 
present an extension of these techniques to a wide class of contact 
and impact problems. Specifically, we develop an EBE strategy for 
the contact/impact algorithms contained in the implicit NIKE 
codes developed at Lawrence Livermore National Laboratory. 
Large-scale, vectorized computations on a CRAY X-MP/48 illus- 
trate the effectiveness of the proposed procedures. 21 refs., 11 figs., 
6 tabs. 


55992 (UCRL—98829) The CAIN II [Controlled Access 
by Individual Number, Phase II] access-control system:. 
Rumble, R.P.; Jong, D.Y.; Kluz, S.M. (Lawrence Liver- 
more National Lab., CA (USA)). 1 Jun 1988. Contract W- 
7405-ENG-48. 7p. (CONF-881085—2). NTIS, PC A02/MF 
A01; 1; GPO Dep. Order Number DE88014182/JAW. 

From IEEE Carnahan conference on security applications; 
Lexington, KY, USA (5 Oct 1988). 

This paper describes the access-control system that is being 
built at the Lawrence Livermore National Laboratory. Called the 
Controlled eae by Individual Number, Phase II (CAIN II) 
project, it part of the Safeguards and Security 
RalemotmebteCiedeks) Phase 1 (SSE-1) line item. Under normal 
circumstances, the CAIN II system operates without human inter- 
vention. The CAIN II system consists of three major subsystems: 
The CAIN II Main Computer (CMC) subsystem{emdash}four 
DEC model 8250 VAX computers, connected in a cluster; The 
Front End Processor (FEP) subsystem{emdash}MicroVAX II 
computers driving communications servers; and The Entry-Control 
Device (ECD) subsystem{emdash}the actual equipment that con- 
trols personnel access. There are four types of entry-control de- 
vices: booths, single-door portals, staffed badge-readers, and sally 
ports. Several hundred entry-control devices may be connected to 
the access-control system. Each entry-control device contains the 
entire list of persons permitted to enter its-controlled area and can 
make the GO/NO-GO decision about passage on its own. 


55993 (UCRL—99382) A framework for password selec- 


tion. De Alvare’, A.M.; Schultz, E.E. Jr. (Lawrence Liver- 
more National Lab., CA (USA)). 1988. Contract W-7405- 
ENG-48. 15p. (CONF-8808118—1). NTIS, PC A03/MF 
A01. Order Number DE88016281/JAW. 

From UNIX security workshop: Portland, OR, USA (29 
Aug 1988). 

A major problem in computer security is intrusion into sys- 
tems due to compromised authentication procedures. This paper fo- 
cuses on the most commonly used authentication procedure--use of 
passwords. We have developed a framework for a methodology to 
estimate the guessability of passwords. We assume that passwords 
are usually based on a simple rule. If someone discovers one of a 
series of rule-based passwords, it is easier to guess other passwords. 
The framework we propose is that computer security experts can 
conduct guessability studies on a large number of passwords which 
are candidates for assignment to users. People who attempt to guess 
what a password is can be provided with cues, such as what a pass- 
word for another account in the system is or a nickname. Hit rates 
(the percentage of passwords correctly guessed within a limited 
number of attempts) can then be obtained. This method can be used 
to develop metrics for guessability of classes of passwords. A 
System manager might utilize results of guessability studies by en- 
couraging users to avoid choosing passwords which are closely as- 


99 GENERAL AND MISCELLANEOUS 
9902 Mathematics And Computers 


sociated with account names or which have been shown to be 
highly vulnerable to guessing, or by not assigning passwords which 
are from vulnerable classes of passwords. A pilot study confirmed 
the feasibility of this framework. Participants were given 20 at- 
tempts to guess an eight-character password which was either a 
common English word or two unrelated words joined by a control 
character (eight characters in all). The common English word was 
vulnerable to guessing, but only when cues about this word were 
provided. Participants never guessed the other password, however, 
even when cues were provided. The results not only demonstrate 
feasibility of our framework, but also suggest guidelines for select- 
ing passwords which are less likely to result in compromised au- 
thentication procedures. 6 refs., 1 fig. 


55994 (Y/DW—820) Waveform Analysis Data Acquisi- 
tion System (WADAS). Brosey, W.D.; Cantrell, J.L. (Oak 
Ridge Y-12 Plant, TN (USA)). 23 Aug 1988. Contract 
AC05-840S21400. 7p. NTIS, PC A02/MF AOl. Order 
Number DE88017103/JAW. 

A computerized data acquisition system has been assembled 
at Oak Ridge Y-12 Plant* which digitizes and stores ultrasonic 
waveforms. Spherical and cylindrical parts may be inspected with 
the system by mounting the parts on a turntable and using a circu- 
lar sweep arm or Z-axis transducer mount. Data acquired with this 
system contain the entire ultrasonic waveform instead of a gated 
signal amplitude. Therefore, defects which might ordinarily have 
been overlooked because of gate positioning can now be located. 1 
fig. 


55995 Demand-driven interpretation of FP programs on a 
data-flow multiprocessor. Wei, Y.H.; Gaudiot, J.L. (Dept. of 
Electrical Engineering-Systems, Univ. of Southern Califor- 
nia, Los Angeles, CA (US)). IEEE (Institute of Electrical 
and Electronics Engineers) Transactions on Computers; 37: 
No. 8, 946-966(Aug 1988). 

The functional programming language approach has been 
proposed as a solution to the programmability of large scale multi- 
processor systems. This paper presents a demand-driven evaluation 
system for the list-structure language, Backus’ FP systems. It en- 
ables execution in a data-driven environment. A formal approach 
for transforming FP programs into lazy programs, which contains 
the notion of demands, is used. The superset language of FP is 
called DFP (demand-driven FP). The DFP lazy programs are 
shown to have the property of always evaluating a sufficient and 
necessary result. A demand reduction scheme is used to remove un- 
necessary demand propagations on DFP programs to reduce run- 
time overhead. The DFP programs are translated into data-flow 
graphs according to the graph schemata developed from the FP- 
DFP transformation rules. The execution characteristics of the 
DFP graphs are identified and the architecture supports for effi- 
cient execution are suggested. Due to the laziness and the least 
evaluation property of transformed DFP programs, the system 
allows programming in FP with infinite data structures and the ap- 
plication of partial-functional-value evaluation. Examples of these 
applications including an infinite sequence generation and a fast 
Fourier transform are used to demonstrate the transformation proc- 
ess, the principles of run-time interpretation, the effectiveness of the 
transformation, and the power of the lazy evaluation system. 


55996 On secant updates for use in general constrained 
optimization. Tapia, R. (Instituto de Optica, Consejo Superi- 
or de Investigacones Cientificas, Serrano 121, 28006 
Madrid, Spain). Mathematics of Computation; 51: No. 183, 
181-202(Jul 1988). 

In this paper we present two new classes of successive quad- 
ratic programming (SQP) secant methods for the equality-con- 
strained optimization problem. One class of methods uses the SQP 
augmented Lagrangian formulation, while the other class uses the 
SQP Lagrangian formulation. We demonstrate, under the standard 
assumptions, that in both cases the BFGS and DFP versions of the 
algorithm are locally q-superlinearly convergent. To our knowl- 
edge this is the first time that either local or q-superlinear conver- 
gence has been established for an SQP Lagrangian secant method 
which uses either the BFGS or DFP updating philosophy and as- 
sumes no more than the standard assumptions. Since the standard 
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assumptions do not require positive definiteness of the Hessian of 
the Lagrangian at the solution, it is no surprise that our BFGS and 
DFP updates possess the hereditary positive definiteness property 
only on a proper subspace. 


55997 Table of elliptic integrals of the third kind. Carl- 
son, B.C. (Instituto de Optica, Consejo Superior de Investi- 
gacones Cientificas, Serrano 121, 28006 Madrid, Spain). 
Mathematics of Computation; 51: No. 183, 267-2803ul 1988). 

As many as 72 elliptic integrals of the third kind in previous 
tables are unified by evaluation in terms of R-functions instead of 
Legendre’s integrals. The present table includes only integrals 
having integrands with real singular points. In addition to 31 inte- 
grals of the third kind, most of them unavailable elsewhere, 10 inte- 
grals of the first and second kinds from an earlier table are listed 
again in new notation. In contrast to conventional tables, the inter- 
val of integration is not required to begin or end at a singular point 
of the integrand. Fortran codes for the standard R-functions R/sub 
C/ and R/sub J/, revised to include their Cauchy principal values, 
are listed in a Supplement. 


9903 Information Handling 


REFER ALSO TO CITATION(S) 53953, 54081, 55034, 55186, 55607, 55962, 
55963, 55978, 55980 


55998 (CONF-881090—1) Rule-based approach to tele- 
communications design. Bratten, W.A.; Johnson, M.L.; 
Emrich, M.L.; Williams, J.M. (Oak Ridge National Lab., 
TN (USA)). 29 Apr 1988. Contract AC05-840R21400. 12p. 
NTIS, PC A03/MF A0Ol1; 1; GPO Dep. Order Number 
DE88012204/JAW. 

From 3. international symposium on methodologies for intel- 
ligent systems; Charlotte, NC, USA (12 Oct 1988). 

A continued rise in interconnectivity requirements and short- 
age of experienced systems integrators characterizes a growing 
need for access to data networking information. An expert system 
is under development to capture telecommunications design knowl- 
edge. The system contains information regarding the design of both 
Wide Area Networks (WAN) and Local Area Networks (LAN). 
The system is modular in design and can be tailored to specific or- 
ganizations. This paper presents the features of the LAN module. 
14 refs., 4 figs. 


55999 (FEI—1823) System of preliminary analysis of 
measuring results from the automated thermal-physical data 
library. Sal'nikova, O.V. (Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Obninsk. Fiziko- 
Ehnergeticheskij Inst.). 1987. 12p. (In Russian). NTIS (US 
Sales Only), PC A03/MF AOl. Order Number 
DE88704176/JAW. 

The system for preliminary analysis of the investigation re- 
sults for the data on critical heat-exchange developed for course 
and systematic error rejection within the framework of the 
ASKhOD system (the automated system for thermal-physical data 
storage and processing) is described. At the first stage, data prepa- 
ration, their organizing according to regime and geometric param- 
eters, data retrieval, in which determining parameters change in 
small ranges, are carried out. At the second stage, the distribution 
of critical heat flux values is investigated to correspond to the 
normal law. When rejection of anomalous values is carried out, the 
characteristics of the empirical distribution are recalculated accord- 
ing to the reduced sample data. The system is realized as automated 
program complex for the ES computer OS using the PL1 language. 
The system can be used for the preliminary analysis of experimental 
data files in any subject direction. 8 refs.; 2 figs.; 1 tab. 


56000 (INIS-SU—59/A, pp 78) Principles of realizatiion 
of the documental factographic information system on medical 
radioisotopes. Ozhogina, V.K.; Pavlov, A.N.; Khramtsov, 
P.B. 1987. (In Russian). NTIS (US Sales Only), PC A05/ 
MF AO1. Order Number DE89780006/JAW. 

Voprosy atomnoj nauki i tekhniki.; no.4(40). 

In General and nuclear physics. ‘Scientific-technical collec- 


tion. 














56001 (IPPJ-DT—138) Computer-aided collection and 
construction system of terminology based on a 

built knowledge base. Konishi, O.; Miyahara, A. (Nagoya 
Univ. (Japan). Inst. of Plasma Physics). Apr 1988. 170p. (In 
Japanese). NTIS (US Sales Only), PC A08/MF A0O1. Order 
Number DE88754803/JAW. 

Since a terminology is a system of concepts to which terms 
should be assigned, automatic processings of such concepts seem to 
be difficult to be realized. In this paper, we propose a computer- 
aided collection and construction system of terminology which cre- 
ates automatically a knowledge base using the technical terms and 
their frequency of appearance information extracted from a biblio- 
graphic database and selects the terminologies based on the knowl- 
edge base. The experts in specialized fields can be offered a set of 
candidates for the technical terms with the system and determined 
needed terminologies through the following important procedures: 
1) the relations among important concepts in a specified field can 
be extracted; 2) the concepts in the lower classes can be searched 
by specifying those in the upper classes; 3) the important terms can 
be distinguished from the basic terms and then the most important 
terms can be selected. An application of the present system to nu- 
clear fusion research is described in detail. 


56002 (K/CSD/TM—82) Items on loan system (IOLS) 
user's manual, Schwarz, R.L., (ed.); Harris, J.R. (Oak Ridge 
Gaseous Diffusion Plant, TN (USA)). Aug 1988. Contract 
AC05-840R21400. 26p. NTIS, PC A03/MF AOl. Order 
Number DE88017311/JAW. 

The Items on Loan System (IOLS) is a series of microcom- 
puter-based input, update, and report programs that track the loca- 
tion and loan status of hardcopy engineering documents under the 
custodial care of the Information Resources Organization (IRO) of 
Martin Marietta Energy Systems, Inc. This IOLS user's guide pro- 
vides instruction on the use of these programs. This manual pre- 
sents an overview of the IOLS, describing the system's purpose; the 
data that it handles; functions it performs; hardware, software, and 
access; reports; and help and error functions. This manual also de- 
scribes the interactive menu-driven operation of the IOLS. 


56003 (K/CSD/TM—83) Authority File Control System 
(AFCS) user’s manual. Harris, J.R.; Schwarz, R.L. (ed.). 
(Oak Ridge Gaseous Diffusion Plant, TN (USA)). Au 

1988. Contract AC05-840R21400. 26p. NTIS, PC A03/MF 
A01. Order Number DE88015967/JAW. 

The Authority File Control System (AFCS) is a series of 
microcomputer-based update programs for the Information Re- 
sources Organization's (IRO’s) Authority File data. It is used along 
with other software procedures to maintain current validity data in 
the Authority File against which to validate data input to the K-25 
engineering drawing information database managed by IRO. This 
AFCS user’s guide provides instruction on the use of these pro- 
grams and the procedures that are used to transmit the updates 
back to the mainframe copy of the Authority File on the K-25 IBM 
4341/3083. This manual presents an overview of the validation 
system, describing the system’s purpose; the data that it handles; 
functions it performs; hardware, software, and access characteris- 
tics; and help and error functions. Also described are the interac- 
tive menu-driven operation of the AFCS, backup of the system 
files, and packing of the database. It covers software operations 
that must be performed by the user to update the mainframe Au- 
thority File, such as loading the Authority File updates onto the 
mainframe. 


56004 (ORNL/TM—10546) Standards and conventions 
for the TOPS [Transportation Operational Personal Property 
Standard System] user interface. Truett, T.; Diegel, S.; 
Kraemer, K.; Loftis, J.; Meszaros, P.; Singley, P.; Spears, 
M.; Stevens, M.; Stevens, S.; Wilkinson-Singley, E.; Yow, 
T. (Oak Ridge National Lab., TN (USA)). Aug 1988. Con- 
tract AC05-840R21400. 5ip. NTIS, PC A03/MF AOI. 
Order Number DE88017037/JAW. 

The Transportation Operational Personal Property Standard 
System (TOPS) is an automated information management system to 
help administer the personal property transportation program for 
the Department of Defense. Prototype testing at four field sites is 


ERA-13/23 / 7696 


7697 / ERA-13/23 


planned for the late summer of 1988. These standards are written to 
ensure that the user interface for TOPS is consistent among mod- 
ules, easy for the user to understand, and efficient to use. The 
standards provide guidance to TOPS analysts in the design of 
screens, the programming of function keys, and the implementation 
of user instructions, error messages, and help files. In cases where 
flexibility is more important than consistency, optional conventions 
are suggested. 14 refs., 12 figs., 2 tabs. 


9904 Law 
REFER ALSO TO CITATION(S) 53918 


56005 (SAAS-Mitt—88-03) Legal regulations, standards, 
and guidelines in the field of atomic safety and radiation pro- 
tection. (Staatliches Amt fuer Atomsicherheit und Strahlens- 
chutz, Berlin (German Democratic Republic)). 1988. 20p. 
(In German). NTIS (US Sales Only), PC A03/MF-A01. 
Order Number DE88704312/JAW. 

An updated list is given of GDR’s regulations, standards, 
and guidelines in the field of atomic safety and radiation protection. 


9905 Civilian Defense 
REFER ALSO TO CITATION(S) 54131, 54388, 55956, 55957 


56006 (AD-A—194364/6/XAB) ICBM (intercontinental 
ballistic missile) modernization briefer's handbook. Student 
report. Garcia, S.R.; Kemp, T.L. (Air Command and Staff 
Coll., Maxwell AFB, AL (USA)). Apr 1988. 74p. (ACSC— 
88-1010). NTIS, PC A04/MF AOl1. 

This handbook is a guide to assist requirements officers at 
HQ SAC/XPQ as they present this briefing to the public. It con- 
tains information on the history of ICBMs, evolution of national de- 
fense strategy, arms control, the various basing modes proposed for 
MX-Peacekeeper, and the rationale for deploying Peacekeeper Rail 
Garrison and Small ICBMs in hard mobile launchers. It is intended 
to help new briefing officers broaden their knowledge of the histor- 
ical perspective of ICBM modernization. 


56007 (DOE/NE—0095) Nuclear energy cost data base: 
A reference data base for nuclear and coal-fired powerplant 
power generation cost analysis. (USDOE Assistant Secretary 
for Nuclear Energy, Washington, DC. Office of Program 
Support). Sep 1988. 167p. NTIS, PC A08/MF AO1. Order 
Number DE89000407/JAW. 

A reference data base and standard methodology are needed 
for performing comparative nuclear and fossil power generation 
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cost analyses for the Department of Energy, Office of Nuclear 
Energy. This report contains such a methodology together with 
reference assumptions and data to be used with the methodology. It 
is intended to. provide basic guidelines or a starting point for analy- 
ses and to serve as a focal point in establishing parameters and 
methods to be used in economic comparisons of nuclear systems 
with alternatives. The data base is applicable for economic com- 
parisons of new base load light-water reactors on a once-through 
cycle, and high- and low-sulfur coal-fired plants, and oil- and nztu- 
ral gas-fired electric generating plants coming on line around the 
turn of the century. In addition to current generation light-water 
reactors and fossil fuel-fired plants, preliminary cost information is 
also presented on improved and advanced light-water reactors, 
liquid metal reactor plants and fuel cycle facilities. This report in- 
cludes an updated data base containing proposed technical and eco- 
nomic assumptions to be used in analyses, discussions of a recom- 
mended methodology to be used in calculating power generation 
costs, a sample calculation for illustrative and benchmark purposes 
and projected power generation costs for fission and coal-fired al- 
ternatives. Effects of the 1986 Tax Reform Act are included. 126 
refs., 17 figs., 47 tabs. 


56008 (UCRL—98073) Simulation of a force-on-force ex- 
ercise. Terhune, R.; Van Slyke, D.; Sheppard, T.; Brandrup, 
M. (Lawrence Livermore National Lab., CA (U SA)). 10 Tui 
1988. Contract W-7405-ENG-48. 10p. (CONF- -88063 1—50). 
NTIS, PC A02/MF A0l1; 1; GPO Dep. Order Number 
DE88016272/JAW. 

From 29. annual meeting of the Institute of Nuclear Materi- 
als Management; Las Vegas, NV, USA (26 Jun 1988). 

The Security Exercise Evaluation System (SEES) is under 
development for use in planning force-on-force exercises and as an 
aid in post- exercise evaluation. SEES is an event-driven, stochastic 
computer program that simulates individual movement and combat 
within an urban terrain environment. The simulator models the 
physics of movement, line of sight, and weapon effects. It relies on 
controllers to provide all knowledge of security tactics, which are 
entered by controllers during the simulation using interactive color- 
graphic workstations. They are able to develop, modify and imple- 
ment plans promptly as the simulator maintains real time. In this ar- 
ticle, we describe how SEES is used to develop an intrusion plan, 
test the security response tactics, and develop observer logistics. A 
force-on-force field exercise is then executed to follow the plan and 
record observations. Finally, the model is analyzed by comparing 
the plan and events of the simulation with the field exercise, modi- 
fying the simulation plan to match the actual field exercise, and 
then running the simulation to develop a distribution of possible 
outcomes. | ref., 5 figs. 











